or eccentrically with - 10 respect to each other. The punp shaft can
al so be installed at a {rRBH P

'1' “ ¥

outlet™™ 5

German O f enl egungssch 4S5
such propul sion devices, the water jet .
.craft behind the outlet and thus entrains large quantities of water from

‘t he surroundi

ccraft. It woul

‘detaches it selbtgReR FEoastrt chT ATyt SRaMRFSEFaudne wdtevcrdrt. has no or

i

2071592 WATER JET PROPULSI ON OF WATERCRAFT
The.invention relates to a water jet propul sion device for watercraft,
particularly shal | ow draught watercraft. Water jet propul sion devices are
knowh in which water is driven through a flow guide froman inlet to an

@

the bottomof the craft. They are :provided for driving or
for, driving and steering. In the latter case, the flow guide ca

pi v\(')J?abI e about an axis which is substantially vertical. The pi %m&%z
of the bend and the axis of rotation of the punp can be arranged coaxially

WATERIJET, PRoBflL,

us be desirable to be able to ensure that the jet

al nbst no detrinmental action.

10

15

20

Water jet prqpulsion devices are known in which water is
driven through a flow guide from an inlet to an outlet in

the bottom of the craff. "They are provided for driving.or
for driving and steering. In the latter case, the flow guide
can be pivotable about an axis which is substantially vertical.
The pivoting axis of the bénd and the axis of rotation of

the pump can be arranged coaxia]Ty'or eccentrically with -
respect to eagh other. The pump shaft can also be insté]}ed-
at an angle. (See US Patent Specification 3 098 464, German
Of fenlegungsschrift 2 737 454, UK Patent Application 2 010
763A.) |

In such prbpuIsion.devices, the watér jet tends to hug the
bottom of the craft behind the outlet and thus entrains large
quantities of water from the surroundings. This results

in a Toss of thrust and in lowering of the craft.

it would thus be desirable to be able to ensure that the

Jet detaches itself more readily from the vessel and thus

has no or almost no detrimental action.

Aﬁ{ication 3 098 464,
—a Apptication 2 010 763A.)
tends to hug the 15 bottom of the

8: inVenti6® el he '&oaa'm%roéei threp1 s36H aéﬁnlcewri ng of the
th % a h

In



ie present invention provides a watercraft including a flow guide which

Xtrdhds within the hull froma suction inlet in the bottomto an exit tube
ging to a discharge outlet in the bottom a-thrust generator in.the flow
+0e arranged 5 to draw in water through the suction inlet and to propel

- the water through the exit tube so as to eject an obliquely downwardly

directed water jet. through the dischargoutlet, and neans for |ntrodUC|ng
a gas into the exit tube, downstream of the t hrust generater, only through=

a port or portomal prédkal Hventioh rolRhis §f §era iFt indhGafOsCridie | evel

of the longitudinal nedian axis t a duct “connects the

exit tube to thgiaEghiifich ﬁ“ nds! withGnf ﬁﬁ"’hﬁ'ﬂ PL“S‘F%MEW et he duct can

advant ageously Totate wt e exit tu avoi e possi ity of air

15 being drawyy gh@YbotEemty ‘dﬁteﬂﬂ”%@é qreaai?gf ﬂo”&rd’l‘iﬁﬁ%ﬁ‘ 09{:1@- roor.

anot her gas in accordance wth the invention brings

advant age. The {gxithe QﬁﬁltémOfa Fl:h?u%ab@ﬁed'ﬁbr' n r’Eﬁb”Wd\ﬁ@ﬂi ri-éh{id
against the ship's hull is reduced; this results in an”enhanc rust.

The inventison wd drie i@heﬁsterbcdréugﬁ Iﬂﬁé,sd&mwwmétm%roweih ref erence
to the acconpanying draw ngs, in which: Figure 1 shows in diagrammtic form
a watercraft withe watet ehrowh phe)ruxhsIWbedeulwto eject an obliquely
| downwardly directed water jet through the discharge outlet, -
and means for introducing a gas into the exit tube, downstream
of the thrust generator, on]y.through a port or borts.provided
10 in the wall of the exit tube abovefthe level of the 1ongitudina1

median axis thereof.

Preferably, a.duct connects the exit tube to the ambient
air. If the flow guide is pivotable, the duct can advantageously |
rotate w1th the exit tube, avoiding the possib111ty of air
15 being drawn in by the thrust generator.
-The introduction of air or another gas in Eccordance with
the invention brings the following advantage. The exit angle
of the water jet is maintained and friction against the ship%

hull is reduced; this results in an enhanced thrust.

20 The invention will be described further, by way of example,

with reference to the accompanying drawings, in which:

Figure 1 shows in diagrammatic form a watercraft with a water

jet propulsion deVice;

bt



-3- Figure*2 is a sect i onal di agrammati c view of one enbodi nent of a water

jet propulsion device in a watercraft; and Figure 3 is a sectional o
di agrammati c: vi ew of another 'enbedi nent. Figure 1 shows in diagrammatic (?E;
forma watercraft 1 with a5 water jet propulsion device 2. This

substantlally conprises a flow guide uni.t 3 in which a propeller punp 4 is
supRorted. The punp 3 is driven by a notor 5 via driving el ements described
below. The unit 3 is pivotable abowt 3 ~vertical axis 6 and is driveably
support ed TOFdPIVOtIn The propeller of the 10 E 4 1s Sﬂﬂported by a
shaft arrangedigurer? dﬁgﬂeselcéwhﬂ g agrammg tis wewTok ongj embodiment of t he
flowguide unit 3 is orientated. dowmwardly_at an_angle. The watercraft is
driven by the o éc‘!’@f"v@@%rprpﬂﬂQ%née‘fis?esféeaf atercraftotandy of the unit 3.
However, the water jet tends not to travel 15 downwardly at- an angl e but

t ends to hug t he huII thus resulting in the above-descri bed di sadvant ages.
The addi tional_,mean describ etail Lom/ W t erence to Figures 2
and 3. ke | FIGHER o TRof S968T ABAle AT pErTTBEIT HJeN O ARG FAsRATIRTL G o
as indicated in broken line at 9 20 i'n Figure 1. Figure 2 shows a

propul sion device in which, by contrast to the systemaccording to Figure

L. the propel 1686 U shiwd Th295HRALEId Fork S WAREROMFL R t N T esPect
5 water jet propulsion device 2. This substantia11y comprises

a fiow guide unit 3 in which a propeller pump 4 is supported.
The pump 3 is dfiven by a motor 5 via driving elements described
below. The unit 3 is pivotable about a vertical éxis 6'and
is dr1veab1y supported for pivoting. The propeller of the

| 10 pump 4 is supported by a shaft arranged at an angle to the

| pivoting axis. The exit tube 7 of the flow guide unit 3
is.orientated downwardly at an angle. .The watercraft fs
dkiven'hy the ejected water 5et 8'and is steered by pivoting
of the unit 3. However, the Qater'jet’tends not to'traveI

15 downwardly at an angle but tends to hug the hu11 thus resulting

in the above-described d1sadvantages.

* The additional meahs déscribed in detail below,'with reference
to Figures 2 and 3, make'it easier for the water jet to travel
downwardly at an angle, as indicated in broken Tine at 9

20 in Figuré 1.

Figure 2 shows a'propulsion device in which, by contrast
to the system according to Figure 1 the propelier pump is

arranged parallel but eccentrically with respect to ‘the pivoting



axis, 6'of the unit 3. The punp is driven by the notor 5 through-a =
unFversal shaft 11, a bevel gear transmission 12, a spur gear transm ssien
B1fand a propeller shaft 14 on which the propeller 10.of the punp.is

gsed. (Enbodinents 5 can, however, also be envisaged in which the
propel l er shaft is co-axial with the pivoting axis.). The unit 3 can be
_pivoted about the axis 6 by a notor 15 @ra a gear transmission 16. A~ e
suitabl e bearing 17 and a seal 18 are provided. The various.conmponents and¢
their principl eaxisf 6optrihe umitade kThewpumpd sldrivemebyathe mbtarefSor e shown
only in schematic form The propeller punp:10 draws water in-through the
suction inlet 1throughed amdversalt shaftydl; ha bevel geavetmansmissionddjred
direction controlled by pivoting the unit 3. In order to prevent the Jet 9
from huggi ng t he spyr| geamsransmisgiom 13, amd a preopeldeunlshafh i\ance i s '
provided with an inlet aperture 21 and the unit is provided with at |east
one port 22 aboVdchhthe drepeblen A@ ofhkhet mmpnis disppsed.ax{ Emordimentsexi t
tube 7. Together they format |east one duct thfou%h which air is able to
pass from the otAfi hewevary alhw bejenwisgged inTwaichothe ppnopedlersishaftin
Figure 2 opens jn the mﬁIL-of he exit tube dSrectIy above its | ongitudinal
medi an axis. Thts $Apa%tRlowithdher ptvating Rxise) anlle: Heity$ cam beypiveteds as
‘an annul ar ' '

about the axis 6 by a motor 15 via a gear transmission 16.

A suitable bearing 17 and a seal 18 are provided. The various
components and their principles of opefation are known and

10 they are therefore shown only 1in schematié form.

The prope]lér pump 10 draws water in through the sucfion _
inlet 19 and ejects it thfough the exit tube 7 in the desired
direction controlled by pivoting.thé unit 3. In order to
prevent the jet.9 from hugging the hull, the caéing 20 of
15 the propulsion device is provided with an.inlet apértdre
21'ahd the unit is provided with at least one port 22 above
the level of the 1ohgitudina1 median axis of the exit tube
7. Together they form at least one duct through which air
is able to pass from the outside into the exit tube 7. The
20 port 22-sh6wn in Figure 2 opens in'the wa]l.of the exit tube
directly above its longitudinal median axis. The gap 23
between the casing 20 énd the unit 3 functfons_as an annular
'gf00ve which ensures that air is able to enter thfodgh the
port (or ports) 22 in any position of the unit. Apart from
.25 _the presence of the aperture 21, the gap 23 1$ sealed with
resbect_to the exteri;r on the one hand hy the water and

on the other hand



p———

groove whi€h ensures that air is able to enter through the port (or ports)
22 i.n any position of the unit. Apart from25 the presence of the aperture

21, the gap.23 i's sealed with respect to the exterior on the one hand by

the water and

plural ¥ty of inlet apertures, an additional annular groove, and additional
seal s can be provided. The above-described supply of -air ensures that the

on the other hand -5- by the seal 18. If necessary, a

wat & 5 jet 9 does not hug the hal 12 BUt in actual fact |eaves it

downwar dl y at

enbodi nent i | Ihystthatsaali k8Fi Jfir secessary erds PlutaAhitMAf dnlet gpestyrasy virtue
of the fact that the pun? shaft 25, on which the inpeller of a centrifugal
a

punp 24 is di sypadditioe

an angle as indicated in broken |ine in Figure 1. The

anulanrgrogves and additdopal tse@lpicam bag axis 6.

Torque is transmtted via a universal shaft 26. A suitable gear

transm ssi on,

instead. The inlet aperture 27 is disposed higher in the casing so that air

Fovidedmpl e a bevel gear transnission, can be provided

enters an annul ar chanber 28 which is disposed above 15 the fl ow guide

unit- 29. Fro

e, or
28 is seal ed as'§ ﬁg?‘%‘%ﬁg%(/“itb sSupply of air ensures tha

5

10

15

20

t he O -enters_.the exit tu et'Ine annul ar chanber

e water
jet 9 does not hug the hull but in actual fact leaves it

downwardly at an angle as indicated in broken line in Figure 1.

The embodiment il1u§trated in Figure 3 differs from that.

of Figure 2 by virtue of the fact that the pump shaft 25,

on which the impeller of a centrifugal pump 24 is disposed,

is mounted at an angle to the pivoting axis 6. Torque is
tr;nsmitted_!ig a_universa1 shaft 26. A suitable gear transmission,

for example a bevel gear transmission, can be prdvided instead.

The inlet aperture 27 is disposed higher in the casiné SO

that air enters an annular chamber 28 which i§ disposed above
the flow guide unit 29. From thére, a port 30 enters the

eiit tube. The annular chamber 28 is sealed as in the previous
embodihent. Air supply in tﬁis'case a1sp'ensures'tha£ the
water jet 9 leaves the hull downwardIy at an angle.

it is advantageous for several reasons, for éxample to.reduce
noise, if the inlet aperture 21 or 27 or the inlet apertures
is or are connected to the gas exhaust of the motor.S, which
may, for example, be an interna1 combustion engine, a gas

or steam turbine, or a steam engine.

14



adi nent. Air supply-in ‘this case al so ensures that the water jet 9.
iVes -the hull downwardly at an angle. It. ,ﬂuﬂn“ﬂﬂ several T -
sons, for exanple to reduce 20 .noise,: lmmmﬁ n e 21 or 27
or théﬁ‘nlet apertures is or are connected to t*hetgas e&khaust* of the notor -
5, which may, for exanple, be an internal conbustion engine, a gas. or steam
turbine, or a steam engi ne. -6- CLAI 1, Awatercraft including a flow-.
gui de which extends within the hull from-a suctlon inlet in the bottomto "
an exit tube Ietadil% to a discharge outlet in the bottom. a thrust :
generator 5 In the fl ow guide arranged to draw i n-water-through the. -
suction inlet and to propel the water through the exit tube so as to eject
an obliquely downwardly directed water jet: through the discharge outlet,

and neans for ikt rddwatergrafydnciuding heflow guidbahidowextendsmiehiin he

t hrust generator, only through 10 a port. or ports provided in the wall of
the exit tube atjte/hui{efnoovelsmwmarﬂengin tcterbdttomdtaranaexit thbeecof . 2. A
watercraft as clainmed in claim1, in which the said neans comuni cates .
bet ween the exiteading tma dhscharpecutlgtrin the bottom, a thrust generator

5  in the flow guide arranged to draw in water through the suction

inleﬁ and to propel the water through the .exit tube so as

to eject an obliquely dowﬁward1y directed water jet through

the discharge outlet, and means for introducing a gas into

the exit tube, downstream of the thrﬁSt.generator, only tmrough
10 a port or ports provided in the wall of the exit tube above

the 1eve1-of the longitudinai median axis therecf.

2. A watercraft:as claimed in claim 1, in which the said
means communicates between the exit tube and the ambient
air.

15 3, A watercraft as claimed in claim 1, inc]uding a motor
hav1ng a gas exhaust, in which the said means communicates

between the exit tube and the exhaust. '

4. A watercraft as claimed in any of claims 1 to 3, in which.
the said means comprises a duct communicating with the or

20 each port.

5. A watercraft as c1a1med in any of c1a1ms 1 to 4, in which
the said means introduces gas into the exit tube through

a port directly above the_1ongitudina1_mediaq axis thereof.
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15 - 3. JA~watercraft ‘as clained in claiml, includi i ncludi.ng a rmt‘o’ havi ng a @
exha;ust, .in"which the said means communi cates betvvee t t ube and A\h
exhaust. 4. .A watercraft-as claimed in any o \“\‘“ v‘g & in whi ch. the :
sai.d 4//@ans conprises a duct communicating WI s each port. 5. A~
watercraft as cl ai med in any of clains 1 to 4,* ich the said nmeans
i nty Qduces gas into the exit tube throuph, a port d| rectly above the
1 ongi tudi nal nedi an axi s thereof. -7- 6. ‘A watercraft substantially as
descri bed with 6.r ok magarerafs, sebstantialiowes idescribad with refefénpere 3 of the’
acconpanyi ng draw ngs. The text of the specification has been reproduced by
phot ocopyi ng t %@, a¥s 8 ashosmnoin giFilgure Zpesdriigure 3 aft thempccompanyiing: f ew
anmendnents which are difficult to read. The orignal typescript
cont ai ni ng t hesleawit®Sdment s may be i nspected on the preénises of the Patent
Ofice

The text of the specification has been reproduced by photocopying +the applicants original
typescript. It may contain a few amendments which ave difficult o read. The original
typoaor.lpt oontn:ln:l.ng these amendments may be inlpectod on the premises of the Patont Office



