Water Craft with Water Jet Driving Apparatus" The present inventian = a,, .

nﬁ ates to water jet driving apparatus for water craft, particularly '
| ow water craft. A known water jet driving device f or driving and

st ering 5 in particular flat-bottomed water craft has a pu nounted in
a housing which is pivotal about a substantially vertical axis.Z08d1
sucks in water at the bottomand ejects it obliquely downwardly. |deal
jet driving apparatus shoul d have_high efficiency 10 bot h at crui'sing
speed and in the starting state, "a | ow weight and a snmall denmand for space

bei ng desi rabiyfatgy ENFreS 8 WalEr J-Elﬂenﬂ-ﬂ"iﬁBtAﬁ&er‘ﬁ“" des a water craft
t S+vi-Ag-apparatas—conpristny a

having a water |e ow gui de unit nounted

15 for rotatfn it dnvdiRIbANMAIALLY teeHitdRljefdraviagd a centrifugal
punmp in the f|OMIQUIde unit, the punp being arranged to suck water fromthe

bot t om ofaptpaﬁaﬁfsafrbrtwa&eug&rﬁtsU;s‘émaupmwl §9a1qfowtm:ei~l eMifgyi de unit, to
convey the water through a splral duct in the flow guide unit, and to ej ect

the water obligkabin ARterdfsyn\deieing’ BeVA e fek el oy Qaansﬂ@r@ﬁ the flow
gui-de unit, the axis of rotation of the centrifugal punp belng i nclined

Wi t hsr esnacpamcfumer rftagtboyrtomed watkrtdvaafl! hag @updsp mouateand lying in a
vertical plane which is at an anglee to the direction of ejection of water

from t he i@ ectousingperiichgi 2pivotd] tabeut laowulgstane i alliy végeizatal |y the
direction of the craft).
axis. The pump sucks in water at the bottom and ejects it
obliquely downwardly.
Ideally, jet driving apparatus should Have high efficiency
10.. both at cruising speed and in the starting staée, a low weight
and a small demand for space being desirable at the same
time. -
The invention provides a water craft haﬁing a water
jet driving apparatus cqmprising a flow guide unit mounted
15 for rotation about a substantially vertical axis, and a centrifugal
pump in the flow guide unit, the pump being arranged to suck
water from the bottom of the craft through a suction opening
of the flow guide unit, to convey the water through a spiral
duct in the flow guide unit, and to ejecf the water obliquely
20 downwards from an ejection opening of the flow guide unit,
the axis of rotation of the centrifugal pump bejng inclined
with respect to the rotation axis of the flow guide unit
and lying in é vertical plane which is ét an angle to the

direction of ejection of water from the ejection opening

25 of the flow guide unit (generally the direction of the craft).



- 2- ThE-f|OMIQUIdE unit is preferably mounted in the hull of the craft, amd(E%j
t he“stett on and ej ecti on openings.of the unit preferably do not prOject

‘beneath the bottomof the craft. 5 The invention will be described
further, by way of exanple, with reference to the acconpanying drawi ngs, in
mhich:.FiQUre'l s a schematic vertical section through a water jet driving
apparatus in-a water craft; and 10 Figure 2 is a diagrammtic -
representation of a plan view of a flow guide unit formng part of the

drivinng apparatus. A hou5|ng 2 consRituting a flow guide unit having a

‘spiral duct 52 i.s nounted in the hull 1 (Fig. 1) 3. of a flat-bottored
shal l ow water craft and is pivotal about a verti cal pi vot axis 3. In Fig.2
only - the outer circunference of the pivotal housing 2 is illustrated. The

housing 2 cont ajngs rio¢ @ B4 fUrde! is preferably mounted in the hull
of the craft, and the suction and ejection openings of the
.unit preferably do not project beneath the bottom of the
craft.
5 The invention wii? be described further, by way of
| example, with reference to the accompanying drawings, in
which: | ' ’
Figure 1 is a schematic vertical'éection through a
water-jet driying'apparatus in a water craft; and
10 | Figure 2 is a diagrammatic representation of a plan
view of a flow guidg unit forming part of the driQing apparatus.
A housing 2 constituting a flow guide unit having a

spiral duct 52 is mounted in the hull 1 (Fig. 1)

15



phﬁb 51; only the spiral duct 52 and the rotor shaft 53 of the
emtrifugal punp 51 are shown, since such punps are well known. The spi rals
dugt 52 is so received by the pivotal housing 2 that the shaft 53 (and

ereby the axis 54 of rotation of the punp 10 rotor) is inclined to the .-

pivot axis 3 as well as to the direction of travel 55 of the craft, as =
shown in Fig.2. The centrifugal punp sucks in water at the bottonIhrough a
suction opening of the housing 2, as indicated by the-arrows 56 in Fig.

and ejects it 15 through a nozzle 57 in the direction of the arrows 58
thereby inparting a thrust to the craft. The di scharge direction of the
ej.ection nozzle 58 is, of course, generally opposite to the direction of.
travel. 55. Thus the axis 54 of rotation is also inclined 20 to the outl et

direction of _the nozzle 57, e seen fromFig.2.. OnMnN hi s
ar r angement °& §w§&a§amﬂﬁiﬁﬁﬁ p%% lfgwoBFgﬁﬁeﬁréﬁégqumﬁ?IQé&?E% st ance

bot tom of t AEOBFaft Yerkie 5 BLEtE F8Re oen A8 %ayr e by " or at 1 ng
(not showni . in,gkde" ctl‘}c?{mef’eef‘énégrgkg@hQO%&% 210HotE Kl Y 15

illustrated. 'The housing 2 contains a centrifugal

-5 pump 51; ohly‘the spiral duct 52 and the rotor shaft
53 of the Centrifugal-pump 51 are shown, since.such

' pumps are well known. The.séiral_duct 52 is so

reeeived by the pivotal housing 2 that the shaft 53
(and_thereby'the axis 54 of roﬁation}of the pump

10 ;oter) is inclined to the pivot'axie'3 as well as to
the direction of travel 55 of the craft, as shown in
Fig.2. The centrifugal pump sucks in water at £he
bottom)thrpugh'a suction opening of the housing 2, as.
indicated by the arrows 56 in Fig.l, and ejects it

15 threugh a nozzle 57 in the direction of the arrows
58, thereby imparting a thrust to the craft. The
dlscharge direction of the ejection nozzle 58 is, of
course, generally opposite to the'direction of travel
55. Thus the axis 54 of rotatioh is also inclined

20 to the-ouﬁlet direction of the nozzle 57, as cen_be
seen from Fig.z.' Owing to this er:engement a small
enclosed space is obtained and a low flow resistance
for the water‘sucked-in. The centrifugal pump is
arranged just above'the bottom of the craft; The

25 suction opening may he'covered Sy'a grating'(not sﬁowni,

in order to prevent foreign bodies from entering..



4. The pivotal housing 2 may consist.entirely or partly of foanmed synthet;
resi'n*«~The nounting of the pivotal housing 2 is indicated di agrammtica
by a bearing 11. A seal 12 is diagrammatically 5  illustrated. In
practice all known neasures are t0 be taken .into account for the nounting
and sealing. The pivotal housing 2 is rotatable through [ERR] by a steering
. motor (not shown) by way of a transm ssion 14 such as a gearwheel drive or
a 109 wormdrive. The centrifugal punp is driven by a driving notor (not
shown} which is mounted in the hull 4, or on the pivotal housing.” The
driving notor rotates the punp rotor shaft 53 by. way of known suitable
driving elements and by way of a Cardan shaft 15 59 and a uni versal Joint
60. The pivotal housing 2 is so constructed and assenbled in the water
craft that Thenpivbeslabousdngl 2 maye coadison eitihelpubk padtily
substantially flush with the bottom of the craft. The advantageous form of
the nozzl e &% Q@ame@esmntbe¢heamesmMﬂIHQyQZmounVMm@hoﬁltuenotes the length
of nozzle which woul d be obtained if the -punp axis 54 were vertical; a2
denotes thePivedgrh bepuadngl @ ki dhdivatedd ivrameatti¢alhe punp axis 54
were .inclined in a vertical plane parallel to
by a bearlng 11. a seal 12 is dlagrammatlcally
5 illustrated. In practice all known measures are to -
 be taken into account for the mounting and sealing.
The pivotal housing 2 is rotatable through
360° by a steering mo tor (not shown)] by way of a
transmission 14 such as a gearwheel drive or a
10 worm drive. The centrifugal pump is driven by a
driving motor (not shown}- which is mounted in the
hull 1 or on the pivotal housing. The driving motor
rotates the pﬁmp rotdr shaft 53 by way of known
suitable driving elements and by way of a Cardan shaft
15 59 and a universal joint 6Q. The pivotal housing 2 is
so constructed and assembled in the water craft that
it matcheS-éccurately_the section of the hull and is
' substantialiy flush with the bottom of the craft.
The advantageous form of the nozzle 57
20 becomes clear from Fig.2. in which al denotes the
length of nozzle which would be obtained if the
pump axis 54 were vertical; a2 denotes the length
of nozzle which would be-obtained if the pump axis
54 were inclined in a vertical plane parallel to-

25 the outlet direction of the nozzle 57 (therefore

subétantiallyaparaliel to the direction of travel of



_ 5 the outlet direction of the nozzle .57 (therefore substantially . .., .
paral lel to the direction of travel of 5> the .craft);-and a3 denotes the
ngth of the nozzle when the axis 54 is.inclined in a vertical plane 61
#hi ch is at an angle to the direction of the nozzle (or the di rection of
travel ). Corresponding 5 enl argenments are al so obtained in the height of
the nozzle (in the projection of Fig.l). The I|ast-mentioned i nclined
. arrangenent of the axis 54 brings the follomnng advant ages conpared. with o
the other two arrangenents. 10 5.  Diversion of the.water out of the
pl ane of the spiral duct 52 into the plane of the nozzle 57 is unnecessary.
Wth the space requirement remaining the same, an increase of the thrust
power is obtained, or conversely for. the sane thrust 15 power the housing
2 reqU|rese$hﬁnﬂﬂaﬁtbpa@Ed 2@ndevaresciihey d engrml o £rtkgesozeheangl e, i.e.
the angl e between the hull and the issuing water jet may be maintained

smal | er. Omwﬁfﬁcﬁh%ea%b$|ééelEOSHFﬂonﬁdghm=aiu&x#n¢%4 nh%n6551 better

in-flow of the water
which is at an angle to the dlrectlon of the nozzle

(or the direction of travel). Correspondlng
5 enlargements are also obtained in the height of the
nozzle (in the_prajection of'Fig.l).
The laat—mentionéd inclined arrangement
of the axis 54 bfings the following advantages
compared with the other two arrahgements;
10 ' Diversion of the water out of the plane of
the spiral duct 52 into the plane of the nozzle
57 is unnecessary. .With the space requirement
remainihg the éame, an increasé'of the thrust
power is obtained; br'conversely for the-aame thrust
15 power the housing 2 requires a smaller space. One
can achieve a smaller ejection angle, i.e. the angle’
between the hull and the issuing water jet may be
maintained smalle{. Owing to the dblique positioniﬁg
of the spiral duc£ 52, better in-flow of the water.
" 20 into'the suction opening is obtained. 'An accumulation
surfaca transverse to the direction of travel is
- produced in an advantageous manner. This produces.
‘an Increase of-presaure in the entire suction opening,
so that the pressure rises for the same power input;

25 this has the conseqpence of a higher thrust.
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transwerse to the direction of.travel is produced in an advantageous
manner. This produces an increase of pressure in the entire suction -
opening, so that the pressure rises for the sanme power input; 25 this has
t henconseqUence 'of a higher thrust.  The jet driving apparatus described -
above has the advantage that it is protected agai nst danmage upon touching

the .ground and is suitable for snall and easily nmanoeuvrable craft. It
taKes up a smal!l space 5 and has gslom/meight.'.The-punp is self-primng
and is.insensitive against the ingre®s of sand and ot her contam nants. Al so
manoeuvrability is satisfactory, because the thrust jet is steerable al

20 into the suction opening is obtained. An accunulation surface (]i% B

around in a stepless manner.  -7- CLAIM 1. A water craft having a
water j-et driving apparatus conprising a flow guide unit nmounted for '

rotation about a The jet driving apparatus described above

| has the advantage that it is profected'against damage
upon touchiné thé<mxmnd and is shitable for small and
easily manoeuvrable craft. It takes up a small space

5 and has a low weighﬁ. The pump is self-priming
and is insensitive against the ingress of sand and
other contaminénts; Also manoeuvrability is
satisfactory, because thé thrust jet is steeréble-

all around in a stepless manner.
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S4&%12nbLaLL¥‘M§LLLEE;ri;L;é and a centrifugal punp in the 5 fl ow gui de
“umits the punp belng d to suck water fromthe bottomof the craft_
“through a ’ﬂﬁrm i f the flow guide unit, to convey the water 7%=
t hrough a 4 ‘Wm’mﬁeflow gui de unit, and to eject the water

S* 1 rsOIMectn

~obliquely dowiwalkd ~ejection opening of the flow guide unit, of
ROTATI ON 10 the axis/of the centrifugal punp being inclined with respect

to the rotation axis of the flow guipde unit and lying in a vertical "plane

which is at an angle to the direction of ejection of the water fromthe u
ej ection opening. 2. A water craft -as claimed in claiml1, in which the '
flow 15 CyAIMEe unit is mounted in the hull of the craft. 3. A water

craft having a water jet driving apparatus- substantially as described with

referencejto, angafér THAPE Halind NE waEEHOTRENNHRInG! AWpaPgtus The text of the
specification has been repRGDUGED by phggocopyi n%]I ?gg appl.icants origi nal

typescri plcomphisifya CRAGivag Ut dedun fte WoarRad feRtrotibion aboge @ fflcult to- read.
. The original tyPescript containing these anmendnents may be inspected on

the pren sgbstuntiBbPaeeticall akis, and a centrifugal pump in the

5 flow 'gui_de unit, the pump being arranged to suck water from
" the bottom of the craft through a suction opening of the
flow guide unit, to convey the water thrbugh a spiral duct

in the flow guide ‘unit, and to eject the water obliquely

downwards from an ejection opening of the flow guide unit,
of retation ' ‘ _
10  the axis,(of the centrifugal pump being inclined with respect
to the rotation axis of the flow guide unit and lying in
a vertical plane which is at an angle to the direction of

ejection of the water. from the ejection opening.

2. Awater craft as claimed in claim 1, in which the flow

15 guide unit is mounted in the hull of the craft.

3. A watér craft having a water jet driving apparatus
substantially as described with reference to, and as shown
in, the accompanying drawings.

The text of the specification has been reproduced ’m‘ photocopying the applicants original

typescript. It may contain a few amendments which are difficult to read, . The original
typescript containing these azendments may be inspected on the premises of the Patent Office




