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Description

The present invention relates to a watercraft
fitted with water-jet propulsion unit, in accord-
ance with the preambile of Claim 1, and to a water-
jet propulsion unit for watercraft.

In principle a water-jet propulsion unit for
watercraft comprises a pump, normally a propel-
ler pump, mounted in a suitable {ocation,
normally in the after end of the craft, and con-
nected to a water-supply conduit which extends
from an intake opening normally arranged in the
bottom of the craft. The pump outlet is located
externally of the hull of the watercraft, behind the
transom, and is directed so that the jet of water
generated by the pump leaves the outlet in a
substantially straight, rearward direction, to
propel the watercraft forwards. At the outer end
of the outlet externally of the hull there is
normally arranged a pipe or tube which is con-
nected to the outlet opening and can be swung
about a substantially vertical axis, to change the
direction of the propelling water jet for the pur-
pose of steering the craft. In addition there is
normally arranged adjacent the outlet a reversing
arrangement, in the form of a scoop or flap or like
device for example, which can be swung into the
path of the water jet, either in the fixed outlet
channel or in the pivotable tube arranged rear-
wardly of the channel for steering the watercraft,
or immediately behind the outlet orifice of the
tube, so as to deflect the water jet obliquely
forwards, thereby to generate a reverse thrust for
slowing down and/or reversing the craft.

In those water-jet propulsion units known
hitherto the reversing device is so adapted that
when occupying its active position the water jet is
deflected downwardly and forwardly in a sub-
stantially vertical plane, so as to be directed
beneath the bottom of the craft. This has certain
disadvantages, which are particularly manifest in
the case of certain types of watercraft. For
example, in this known arrangement the for-
wardly and obliquely downwardly directed water
jet will pass close to the bottom of the craft and
therewith in the near vicinity of the intake opening
of the unit water-supply channel. Thus, quite an
appreciable amount of this water jet will be drawn
again into the water-supply channel and fed to the
pump, meaning in reality that water will be
recycled through the unit by the pump. As will be
understood, this greatly reduces the reversing
thrust generated by the unit and the thrust
developed consequently falls beneath the level
desired, so that the force acting on the craft to
slow down and/or to reverse the same is smaller
than desired. Although the level of reversing
thrust developed under these circumstances will
be fully sufficient in the case of many types of
watercraft, other watercraft require the largest
reversing thrust possible. This is particularly true
of military landing craft for example, and also
other watercraft with which it shall be possible to
propel the craft onto a beach for unloading and/or
loading purposes and then to reverse the craft off
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the beach. It will be understood that a con-
siderable force is required to reverse the craft off
the beach with the forward part of the craft resting
thereupon, or in all events with the craft lying on
the water bottom in the shallows adjacent the
shore. When using a reversing device which is
arranged in the aforedescribed conventional
manner, this reversing of a beached watercraft is
made still more difficult by the fact that the
obliquely downwardly and forwardly moving jet
of water controlled by the reversing device will
naturally give rise to an upwardly acting force
which strives to lift the stern part of the craft,
thereby to press the forward part of the craft
harder against the beach or the water bottom.
These disadvantages have cast great doubt on the
usefulness of water-jet propulsion units for
watercraft of this type, despite the fact that the
use of such units is, per se, highly desirable
because of the damage to which conventional
propellers are often subjected with just this type
of watercraft. In the case of watercraft used for
military purposes, the use of water-jet propulsion
units provided with reversing devices constructed
in the aforedescribed manner ailso have the dis-
advantage that the downwardly and forwardly
directed water jets produced when the reversing
device is located in its active position entrain into
the water large quantities of air which create
undesirable disturbances and render the use of
hydrophone equipment on board the craft
difficuit.

For the purpose of eliminating some of the
aforementioned disadvantages, it has been pro-
posed in the art, for example US Patent Specifica-
tion 4,252,075, to design the reversing device in a
manner such that with the device in its active
state the water jet developed by the pump is
divided into two jets which are directed obliquely
forwardly and aiso somewhat downwardly, sym-
metrically on respective sides of the jet pipe of the
unit. Although recycling of water through the unit
is avoided with this arrangement, there still
remains the substantially disadvantages
discussed in the foregoing paragraph that the
obliquely downwardly and forwardly directed

“water jets will give rise to an upwardly acting

force striving to lift the stern part of the watercraft
and that the water jets also entrain large quan-
tities of air into the water. If also these dis-
advantages were to be eliminated by modifying
the reversing device disclose in US Patent Speci-
fication 4,252,075 in such manner that the two
obliquely forwardly directed water jets do not
pass obliquely downwardly below the bottom of
the watercraft, the two water jets would obviously
strike the transom of the craft and therewith exert
a forward thrust thereon, which would greatly
reduce the total reversing thrust from the unit. in
the case of watercraft having a relatively low
transom, there would also be a risk that con-
siderable quantities of water would be sprayed
into the craft.

Accordingly, it is an object of the present
invention to provide a watercraft fitted with

-
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water-jet propulsion units and being of the kind
set forth in the preamble of Claim 1, which is so
constructed as to eliminate, or at least greatly
reduce, the aforesaid disadvantages and to cir-
cumvent the drawbacks presented by the
assembly described and illustrated in the
aforesaid U.S. patent Specification No. 4,252,075.

These objects are achieved in accordance with
the invention in that the reversing device of each
of the two water-jet units is so formed and
arranged on the pivotable tube that when a
respective reversing device occupies its active
position the propelling water jet is directed obli-
quely forwards towards and solely towards the
side remote from the centre line thereof, such that
said deflected water jet passes substantially out-
wardly of that side of the craft hull adjacent the
unit.

Other advantageous characteristic features of a
watercraft and a water-jet propulsion unit accord-
ing to the invention will be apparent from the
following claims.

The invention will now be described in more
detail with reference to an embodiment thereof
illustrated in the accompanying drawings, in
which

Figure 1 illustrates schematically the stern part
of a watercraft from above and partially in sec-
tion, this partial sectional view being taken on the
line I-l in Fig. 2;

Figure 2 is a schematic sectional side view of
the stern part of the watercraft, taken on the line
1i-l in Fig. i; and

Figures 3,4 and 5 illustrate schematically from
above the stern part of the watercraft with the
reversing devices of respective water-jet pro-
pulsion units shown in their active states.

Figs. 1 and 2 illustrate schematically the stern
part of a watercraft, including a transom 1 and
bottom 2. The illustrated craft is provided with
two jet propulsion units, generally referenced 3
and 4, which are mounted in the stern symmetri-
cally on both sides of the centre line of the craft.
Each of the jet propulsion units includes a propei-
ler pump having a pump housing 5 which is so
mounted in the transom 1 that the inlet to the
pump housing 5 is located within the hull of the
vessel, while the outlet opening from the pump
housing is located externaily of the transom 1 and
is pointed in a substantially straight and rearward
direction. Connected to the inlet of the pump
housing 5 is a water supply channel 6 which
extends from a water intake 7 in the bottom 2 of
the craft. The pump impeiler in the pump housing
5 is driven by a shaft 8 from a drive machine (not
shown) mounted within the craft. Connected to
the outlet opening of the pump housing 5 is a pipe
or tube 9 which can be swung by means of piston-
cylinder devices 10 about a substantially vertical
axis 11 in a manner to direct the water jet exiting
from the outlet opening of the pump housing 5 in
a manner to steer the craft in different directions.

In the aforedescribed respects the illustrated jet
propulsion units are of previously known con-
struction. These jet propulsion units are described
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more clearly in, for example, Swedish Patent
Specification 424 845. Many other embodiments
of jet propulsion units of a similar kind are known
to the art. It will be understood that the two jet
propuision units 3 and 4 mounted on the
watercraft illustrated by way of example in the
drawing are constructed in mutually the same
manner in the aforedescribed respects.

It is previously known, and normal practice to
provide such jet propulsion units with a reversing
device by means of which the propelling water
jets, which are directed substantially rearwardly
during normal operation of the craft, can be
deflected so as to be directed substantially for-
wardly, when seen in the normal direction of
movement of the craft, so that the craft can be
slowed down and reversed. This reversing device
may have a number of different forms, and may
comprise, for example, a scoop-like member or a
flap or some like device arranged for movement
from an inactive position to an active position in
which it is located in the path of the water jet, so
as to deflect the jet to a substantially forward
direction. The reversing device is normally
mounted on the pivotable steering tube so that
deflection of the jet is effected in the tube or
immediately behind the rearward outlet orifice
thereof, thereby enabling the tube to be used for
steering the craft even when moving astern. As
beforementioned, when a conventional, known
reversing device occupies its active state the
water jet is normally deflected obliquely down-
wardly and forwardly, i.e. in a substantially verti-
cal plane, so that the water jet passes down
beneath the bottom of the craft.

In the water-jet propulsion unit according to the
present invention, however, the reversing device
is so designed that when occupying its active
state the water jet is deflected obliquely forwardly
and towards the side remote from the centre line
of the craft, so that the deflected water-jet passes
substantially outwardly of the near side of the hult
of the craft. In the illustrated embodiment of the
invention, each reversing device of respective
propulsion units 3 and 4 comprises a scoop-like
element 13 which can be swung into the tube 9 by
means of a hydraulic piston cylinder device 12
and which is arranged on the side of the tube 8
remote from the centre line of the craft, in a
manner such that with the reversing device in its
active state the water jet is deflected obliquely
forwardly in a substantiaily horizontai plane,
away from the aforesaid centre line. Thus, when
reversing or moving the vessel astern, the water
jets 14, 15 deflected by the reversing scoops 13
and issuing from the tube propuision units 3,4 are
directed obliquely outwardly and forwardly on
respective sides of the craft, as illustrated
schematically in Fig. 3.

A watercraft reversing device of this design
affords the advantages discussed in the aforego-
ing, namely that water will not be recycled
through the propulsion unit when reversing the
craft, with subsequent reduction in the propelling
force, and neither will the stern end of the craft be
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subjected to lifting forces. In addition, sub-
stantially no air will be drawn down into the water
around the craft. The water jets will also pass
outwardly of the hull on both sides of the craft, so
as not o strike the transom thereof or to cause
water to be sprayed there into to any appreciable
extent.

When the reversing devices 13 are mounted on
the pivotable tubes 9 used to steer the craft, there
is afforded the additional advantages that, as
illustrated in Fig. 4, the water jets 14 and 15
deflected by the reversing devices 13 and issuing
from the two jet propulsion units 3 and 4 may be
directed in mutually different directions by pivot-
ing the tubes 9. In this case, the craft is not solely
subjected to a rearwardly acting force but also to
a rotary or torsional force, by means of which the
craft can be swung or “twisted” free from a
beach. By swinging the tubes 9 of the two jet
propulsion units 3, 4 in mutually opposite direc-
tions it is also possible to direct the deflected
water jets issuing from the two units substantially
parallel with the longitudinal axis of the craft, as
illustrated in Fig. 5, thereby to exert a still greater
rearward thrust on the craft.

if desired, the sides of the hull at the stern part
of the craft may be provided with cavities or
recesses 16 operative in allowing the water jets to
pass in this position

Claims

1. A watercraft provided with at least two water-
jet propulsion units (3,4) mounted on the stern
part of the craft symmetrically on both sides of
the centre line thereof, each unit (3,4) including a
pump and a pump housing (5) having an inlet
opening connected to a water-suppiy channel (6}
and an outlet opening located externally of and
rearwardly of a transom (1) of the craft, to which
outlet opening there is connected a tube (9) which
can be pivoted about a substantially vertical axis
to direct a propelling water jet issuing through
said outlet opening in a selected direction, and a
reversing device (13) mounted on said tube (9)
and arranged for movement between an inactive
and active position for deflecting said water jet
obliquely forwardly in relation to the craft, charac-
terized in that the reversing device (13) of each
unit (3,4) is so formed and arranged on the
pivotable tube (9) that when the reversing device
occupies its active position the propelling water
jet is directed obliquely forwards and solely
towards the side remote from the centre line of
the craft, so that the deflected water jet (14, 15)
passes substantially outwardly of the side of the
craft hull adjacent the unit.

2. A watercraft according to Claim 1, charac-
terized in that the sides of the hull in the vicinity of
the stern part of the craft are provided with
recesses (16) operative in allowing the water jets
(14, 15) deflected by the reversing devices {13} of
the two units (3, 4) to pass by.

3. A watercraft water-jet propuision unit for a
watercraft according to claim 1, comprising a
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pump having a pump housing (5) with an inlet
opening for connection to a water-supply channel
(6) and an outlet opening to which there is
connected a tube (9) which can pivoted about a
substantially vertical axis for directing a propel-
ling water jet issuing from the outlet opening in a
selected direction, and a reversing device (13)
mounted on said tube (9} and capable of being
adjusted between an inactive and an active posi-
tion so as to deflect the water jet obliquely
forwardly as seen in the normal propelling direc-
tion of the unit, characterized in that the reversing
device (13) is so formed and mounted on the
pivotable tube (9) that in the active position of the
device the water jet is deflected obiiquely for-
wardly and laterally on solely one side of the
pivotable tube (9).

4. A water-jet propulsion unit according to
Claim 3, characterized in that when occupying its
active position the reversing device (13) deflects
the water jet obliquely forwardly and lateraily in a
substantially horizontal plane.

~ Patentanspriiche

1. Wasserfahrzeug mit mindestens zwei Was-
serstrahlantriebseinheiten (3, 4), die am Heckteil
des Wasserfahrzeuges symmetrisch auf beiden
Seiten von dessen Mittellinie montiert sind,
wobei jede Einheit (3, 4) eine Pumpe und ein
Pumpengeh&use (5) umfaldt, das eine mit einem
Wasserzufiihrkanal (6) verbundene EinlaBoffnung
und eine aufderhalb von einem Querriegel {1) des
Wasserfahrzeuges und hinter demselben ange-
ordnete AuslaRéffnung aufweist, wobei an die
Ausla3éffnung ein Rohr (9) angeschlossen ist,
das um eine im wesentlichen vertikale Achse
verschwenkbar ist, um einen Antriebswasser-
strahl, der durch die AuslaRo6ffnung in einer aus-
gewdhiten Richtung abgegeben wird, in eine
bestimmte Richtung zu lenken, und mit einer
Umkehrvorrichtung (13), die am Rohr {9) montiert
und zwischen einer inaktiven und einer aktiven
Position bewegbar ist, um den Wasserstrahi rela-
tiv zum Wasserfahrzeug schief nach vorne umzu-
lenken, dadurch gekennzeichnet, daR die
Umkehrvorrichtung (13) einer jeden Einheit (3, 4)
so ausgebildet und am schwenkbaren Rohr (9)
angeordnet ist, daR bei Einnahme der aktiven
Position durch die Umkehrvorrichtung der
Antriebswasserstrahl schief nach vorne und allein
in Richtung auf die Seite gelenkt wird, die von der
Mittellinie des Wasserfahrzeuges entfernt ange-
ordnet ist, so dald der umgelenkte Wasserstrahl
{14, 15) von der Seite des Rumpfes des Wasser-
fahrzeuges benachbart zu der Einheit im wesent-
lichen nach auRen stromt.

2. Wasserfahrzeug nach Anspruch 1, dadurch
gekennzeichnet, daf® die Seiten des Rumpfes in
der Nachbarschaft des Heckteiles des Wasserfahr-
zeuges mit Ausnehmungen (16) versehen sind,
die ermdglichen, daf3 die von den Umkehrvorrich-
tungen (13) der beiden Einheiten (3, 4) umgelenk-
ten Wasserstrahlen (14, 15) vorbeistrémen kén-
nen.

. <



7 EP 0201 657 B1 8

3. Wasserstrahlantriebseinheit fir ein Wasser-
fahrzeug nach Anspruch 1 mit einer Pumpe,
welche ein Pumpengehause (5) mit einer Einla-
R6ffnung zur Verbindung mit einem Wasserzu-
fithrkanal (6) und einer AuslaRéffnung, die mit
einem Rohr (9) verbunden ist, das um eine im
wesentlichen vertikale Achse verschwenkt
werden kann, um einen Antriebswasserstrahl, der
von der AuslaBéffnung austritt, in einer ausge-
wihlten Richtung zu fiihren, besitzt, und mit einer
Umbkehrvorrichtung (13), die am Rohr (9) montiert
und in der Lage ist, zwischen einer inaktiven und
einer aktiven Position verstellt zu werden, um den
Wasserstrahl in der normalen Antriebsrichtung
der Einheit gesehen schief nach vorne umzulen-
ken, dadurch gekennzeichnet, daR die Umkehr-
vorrichtung (13) so ausgebildet und am schwenk-
baren Rohr (9) montiert ist, daR in der aktiven
Position der Vorrichtung der Wasserstrahi schief
nach vorne und seitlich auf nur eine Seite des
schwenkbaren Rohres (3) umgelenkt wird.

4. Wasserstrahlantriebseinheit nach Anspruch
3, dadurch gekennzeichnet, da die Umkehrvor-
richtung (13), wenn sie ihre aktive Position ein-
nimmt, den Wasserstrahl schief nach vorne und
seitlich in einer im wesentlichen horizontalen
Ebene umienkt.

Revendications

1. Bateau équipé d'au moins deux groupes de
propulsion par jet deau (3,4) montés sur la partie
arriere du bateau, symétriquement de part et
d’'autre de son axe médian, chaque groupe (3,4)
comportant une pompe et un carter de pompe {5)
ayant une ouverture d'arrivée raccordée a un
conduit d’alimentation en eau (6} et une ouverture
de sortie située a I'extérieur et a l'arriére du
tableau arriére (1) du bateau, ouverture de sortie a
laquelle est raccordé un tube {9) qui peut pivoter
autour d’un axe pratiquement vertical pour diri-
ger un jet d'eau de propulsion sortant a travers
I'ouverture de sortie dans une direction choisie, et
un dispositif d’inversion (13) monté sur le tube (9)
et agencé pour se déplacer entre une position
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inactive et une position active pour dévier le jet
d’eau en oblique vers l'avant par rapport au
bateau, caractérisé en ce que le dispositif d'inver-
sion (13) de chaque groupe (3,4) est formé et
monté sur le tube pivotant (9) de telle sorte que,
forsque le dispositif d’inversion occupe sa posi-
tion active, le jet d’eau de propuision soit dirigé
en oblique vers I'avant, et seulement en direction
du coté éloigné de I'axe médian du bateau, de
fagon que le jet d’eau dévié (14,15) passe prati-
guement & l'extérieur du coté de la coque du
bateau adjacent au groupe.

2. Bateau selon la revendication 1, caractérisé
en ce que les cotés de la coque au voisinage de la
partie arriére du bateau comportent des évide-
ments (16) permettant le passage des jets d'eau
(14, 15) déviés par les dispositifs d’inversion (13)
des deux groupes {3,4).

3. Groupe de propulsion de bateau par jet d’eau
pour un bateau selon la revendication 1, compre-
nant une pompe ayant un carter de pompe (5)
avec une ouverture d’arrivée raccordée a un
conduit d’alimentation en eau (6) et une ouverture
de sortie & laquelle est raccordé un tube {9) qui
peut pivoter autour d’un axe pratiquement verti-
cal pour diriger un jet d'eau de propulsion sortant
de I'ouverture de sortie dans une direction choi-
sie, et un dispositif d'inversion (13) monté sur ce
tube (9) et pouvant étre régié entre une position
inactive et une position active de fagon a dévier le

" jet d’eau en oblique vers l'avant, vu dans la

direction de propulsion normale du groupe,
caractérisé en ce que le dispositif d’inversion (13)
est formé et monté sur e tube pivotant (9} de telle
sorte que, dans la position active du dispositif, le
jet d'eau est dévié obliquement vers l'avant et
latéralement sur seulement un seul coté du tube
pivotant (9).

4. Groupe de propuision par jet d'eau selon la
revendication 3, caractérisé en ce que, lorsqu'il
occupe sa position active, le dispositif d'inversion
(13) dévie le jet d’eau en oblique vers l'avant et
latéralement dans un plan pratiquement horizon-
tal.
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