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[57] ABSTRACT _ 

A water jet impellor unit of the type comprising a duct 
along which water is forced by means of a motor 
driven propellor housed in the duct, in which there is 
provided a de?ector nozzle at the downstream end of 
the duct, which is pivoted about a substantially verti 
cal hinge axis. The de?ector nozzle has a main nozzle 
outlet facing rearwardly and two subsidiary nozzle 
outlets facing forwardly and diverging'outwardly, the 
subsidiary nozzle outlets are variable in size by virtue 
of their cooperation with the sides of the duct so that 
as the nozzle turns about its hinges one of the subsid~ 
iary outlets becomes enlarged while the other dimin 
ishes. The nozzle also carries a baf?e at the main out 
let thereof which is movable between an open position 
where it allows water to flow out through the main 
nozzle outlet, and a closed position where it forces 
water to flow‘out through the subsidiary outlets to 
providea reverse thrust which can be adjusted by in 
clination of the nozzle about its hinge axis. 

5 Claims, 3 Drawing Figures 

3,842,77 ' 









1 . 

WATER JET IMPELLOR UNIT HAVING A 
STEERING CONTROL DEVICE 

BACKGROUND OF THE INVENTION 

The present invention relates to outboard motors for 
boats, and particularly to outboard motors of the type 
having a water jet impellor unit comprising a pumping 
device operated by an internal combustion engine. The 
water jet impellor may be, for example, a ducted pro~ 
peller, which draws water in through an inlet duct 
which, in use of the motor, is submerged, and expels it 
at high speed through an outlet nozzle, which may also 
be submerged, thereby creating a water jet the kinetic 
energy of which produces the thrust required for pro 
pulsion. 

In outboard motors of this type it is preferable to con-7 
trol the direction of the boat by adjusting the direction 
of the water jet whilst maintaining the position of the 
engine unchanged. The quantities of water drawn in 
and expelled, however, make this difficult especially 
with impellors having a power greater than 5 hp. 
The alternative arrangement, of mounting the engine 

and impellor so as to be pivotable as a unit, has a num~ 
ber of disadvantages; for example the pivotal mounting 
between the engine/impellor unit and the boat must be 
sufficiently strong to transmit the hydrodynamic forces 
generated by the unit, and so shaped as to allow the 
unit to rotate through an angle of 180° between end po 
sitions. Such structures are thus heavy and this deleteri 
ously affects the trim of the boat, particularly since the 
pivotal coupling makes it necessary for the unit to be 
spaced from the transom of the boat. 
Various arrangements have been proposed in order 

to be able to effect the required changes in direction of 
the jet produced by the unit whilst maintaining the lat 
ter in a ?xed position with respect to the hull of the 
boat. In general known such systems use de?ectors and 
baffles placed inside the outlet nozzle, which are piv 
oted about a substantially vertical axis and adjustable 
to de?ect the water jet to one side or the other, or 
through 180° in order to effect reversing of the boat. 
These systems are complicated and have a generally 

bulky construction due to the fact that the means for 
de?ecting the water jet are located inside the ejector 
nozzle. Furthermore, the lateral de?ection of the water 
jet, caused‘by the de?ectors is a source of loss of energy 
because of the formation of Whirlpools and eddies in 
the fluid current of the jet. 
Devices provided with an outlet nozzle which can it 

self be pivoted about a substantially vertical axis to di 
rect the water jet so as to produce transverse compo 
nents of thrust or components of thrust at 180° with re 
spect to the forward direction of the boat are also 
known. 
These systems also have disadvantages, such as struc 

tural complications, and loss of thrust when de?ecting 
the water jet resulting in a reduction of the responsive 
ness of the boat to the controls. : 

OBJECTS OF THE INVENTION 

3,842,787 

15 

20 

25 

30 

40 

45 

50 

55 

60 

One object of this invention is to provide a water jet ‘ 
propulsion unit having a simpli?ed means for control 
ling the direction of the water jet. 
Another object of the present invention is to provide 

an outboard motor which achieves the above object 
and which has at the same time a‘ high hydrodynamic 

65 

2 
efficiency and which requires a minimum’control en 
ergy. 
A further object of this invention is to provide a 

water jet impellor unit having means for controlling the 
direction of the water jet which are compact, particu 
larly in the axial direction, so as to minimise the exten 
sion of the impellor unit rearwardly beyond the stern of 
the boat. 
Yet a further object of this invention is to provide a 

device for controlling the direction of the water jet, in 
a water jet impellor unit, in which'the dynamic pressure 
on the jet de?ector elements when reversing is low due 
to the fact that the angle through which the jet de?ec 
tor elements have to divert the jet in order to achieve 
reversal of the thrust is less than with previously known 
thrust reversal arrangements. 
Another important object of this invention is to pro 

vide, in a water jet impellor unit means for reversing 
the water jet which allow steering while reversing, and 
in which the lateral component of the thrust can be var 
ied to facilitate manoeuvring the boat at low speed for 
mooring etc. ' I 

SUMMARY OF THE INVENTION 

According to the present invention, there is provided 
the improvement in a water jet impellor unit of an an 
gularly adjustable nozzle at the downstream end of a 
main duct of the impellor, the nozzle being mounted 
for angular movement about a substantially vertical 
axis and having a main outlet at the downstream end 
thereof, two subsidiary outlets at respective sides of the 
upstream end thereof and a movably mounted baf?e at 
said downstream end thereof, the baf?e being movable \ 
between a ?rst position where it substantially closes the 
said main nozzle outlet and a second position where the 
said main nozzle outlet is substantially unobstructed 
and the said subsidiary nozzle outlets being inclined 
with respect to the longitudinal axis of the nozzle and 
variable in cross section in dependence in the angular 
inclination of the'nozzle about the said substantially 
vertical axis, whereby when the baf?e is in the said first 
position the resultant thrust from the water passing out 
through the said two subsidiary nozzle outlets is aligned 
with the longitudinal axis of ‘the nozzle and in the re 
verse direction when the nozzle is in the straight ahead 
position, and has a lateral component when the nozzle 
is inclined at an angle to the said straight ahead posi 
tion. 
Further characteristics and advantages of the inven 

tion will become apparent during the course of the fol 
lowing detailed description with reference to the ac 
companying drawings, which is given as a non restric 
tive example only. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a partially sectioned side view of an out 
board motor having a water jet propulsion unit formed 
as an embodiment of this invention; 
FIG. 2 is a sectional view on larger scale, taken on the 

line II-Il of FIG. 1, showing the de?ector nozzle orien 
tated in a position of axial alignment with the boat for 
straight forward propulsion; and 
FIG. 3 is a sectional viewsimilar to FIG. 2 illustrating 

the de?ector nozzle in a deviated position for lateral 
de?ection and in a reversing position. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

In the drawing the outboard motor is generally indi 
cated 10 and is coupled directly by a shaft 11 to an hy 
draulic pumping device, in this case a ducted propeller 
12. The propeller 12 draws water in through an inlet 
duct 13 and passes it, through an elbow chamber 14 
and a diffuser 15 and ejects it at high speed through an 
outlet nozzle 16. 
Downstream from the outlet nozzle 16 there is placed 

a de?ector nozzle 17, which has a divergent truncated 
conical shape which assists the ef?ux of the jet by 
avoiding the formation of turbulent ?ow and the conse 
quent formation of Whirlpools and eddies. 
The de?ection nozzle 17 can be adjusted to a range 

of positions within a substantially horizontal plane and 
to this end is pivoted to the body of the diffuser unit 15 
by substantially vertical hinges 18, 19, which have suit 
able support bearings and are carried in corresponding 
seats of the body of the diffuser duct 15; the hinge 18 
is provided with a lever 22 to which is connected one 
end of a connecting rod (not shown) the other end of 
which is connected to the control means of the craft. 
The de?ector nozzle 17 is also provided with a baffle 
23 pivoted about a substantially horizontal pivot 24 
carried by the nozzle 17 itself. The position of the baf 
?e 23 can be controlled by means of a tie-rod (not 
shown), between the position shown with an unbroken 
line in FIG. 1, in which it is completely withdrawn from 
the main nozzle outlet at the rear of the nozzle 17, and 
the position illustrated with a broken line in FIG. 1, 
where it totally obstructs this opening. 
At the front of the nozzle 17 there are two subsidiary 

nozzle outlets 11 and 12. The axes of these outlets di 
verge forwardly from the longitudinal axis of the nozzle 
17 at an angle of about 45°, so that the angle formed 
at the intersectionQ_f the axes of the two outlets is about 
90°. The shape of each of the outlets 1,, 12 is divergent 
away from the axis of the de?ector nozzle 17. 
Adjacent the outlets l1, 12 the body of the diffuser 

duct 15 is tapered and has inclined faces P1, P2 which 
act as abutment stop surfaces for the de?ector nozzle 
17 when this is turned through its maximum angle 
about the axis of the hinges 18, 19. 
FIG. 3 illustrates the maximum rotation of the nozzle 

17 to the left, this is delimited by the contact of the face 
P1 with the edge of the outlet 1,; the axis of the nozzle 
is then aligned with the broken line A’. The axis of the 
nozzle 17 at the other extreme position, to the right, is 
indicated A", movement of the nozzle 17 to the right 
is delimited by the contact of the face P2 with the edge 
ofthe outlet 12. The nozzle 17 can move to any laterally 
inclined position between the end positions defined by 
the lines A’ and A". 
As shown in the drawing the cross section of the 

openings of the outlets l, and 12 will be equal and sym 
metrical with respect to the longitudinal axis of the 
unit, indicated with the broken line A, when the nozzle 
17 is in the straight ahead position as shown in FIG. 2 
inwhich its longitudinal axis coincides with the longitu 
dinal axis A of the unit. The cross section of the two 
outlets l, and 12 varies in dependence on the inclina 
tion of the nozzle 17 with respect to the axis A of the 
unit. When the nozzle 17 is inclined the maximum 
amount to the left, so that its axis coincides with the 
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4 
line A’ the outlet 1, is completely closed while the out 
let 12 is at its maximum cross section. 

OPERATION 

The operation of the unit is as follows: 
If the baf?e 23 is in the raised position, the jet of 

water ejected from the diffuser duct 15 will pass out 
through the nozzle 17 to provide, by virtue of its kinetic 
energy, the thrust for driving the craft. Turning the noz 
zle about the axis of the hinges 18, 19 will cause a lat 
eral deviation of the jet producing a transverse compo 
nent of thrust thereby causing a corresponding turning 
movement of the craft to control its course. 

If, on the other hand, the baf?e 23 is lowered to to 
tally intercept the outlet of the nozzle 17, as shown in 
FIG. 3, the water jet, having filled the nozzle 17 will 
emerge from the subsidiary outlets l, and 12. In this 
case the nozzle 17 acts to convert the forward thrust of 
the water jet, due to its kinetic energy, into a reverse 
thrust due to the water jet being then directed out of 
the outlets 11 and 12. If the nozzle 17 is aligned with the 
axis of the unit, as illustrated in FIG. 2, the cross sec 
tions of the openings lland 12 are equal to one another; 
the kinetic energy of the water masses ?owing out from 
each outlet will be the same and the lateral thrusts will 
thus cancel one another while the longitudinal thrusts 
reinforce one another, but are in a reverse direction 
thereby causing the craft to reverse. 
When the nozzle 17 is inclined with respect to the 

longitudinal axis of the craft, one of the outlets lll or 12 
will be reduced in cross section and the other will be 
enlarged, depending on the direction of the inclination. 
Consequentlythe resultant reaction will have a lateral 
component causing a turning of the craft in addition to 
the reversing movement. 

It will be noted that the steering obtained during re 
versing is in a consistent sense with that obtained dur 
ing forward movement. If the turning of the nozzle 17 
is controlled by a steering wheel this can be made to act 
in the same sense as the steering wheel of a motor vehi 
cle thereby avoiding possible mistakes by users who are 
more familiar with motor vehicles. 

In addition, the baffle 23 can be moved to a position 
in which it partially intercepts the nozzle 17, the effect 
of this is to reduce the forward thrust to assist manoeu 
vring at low speed. In one position of the baffle 23 the 
kinetic energy of the water masses ?owing out of the 
outlets 1,, 12 substantially equals the kinetic energy of 
the mass of water ?owing from the main nozzle 17 so 
that the resultant thrust is substantially nill and the 
craft will remain stationary. It is envisaged that there 
could be means associated with the control elements of 
the baf?e to limit the rotation speed of the motor 10 of 
the unit when the baf?e is in this position so as to avoid 
the possibility that a sudden acceleration may change 
the balance of forces resulting in an unwanted sudden 
thrust causing the craft to move either forwardly or 
backwardly. 
Having now particularly described this invention, one 

skilled in the art will realize that many variations and 
modi?cations ‘can be made thereto, with respect to 
what has been described and illustrated as an example 
without limitations, without departing from the spirit 
and scope of this invention. 
What is claimed is: 
1. In a water jet impellor unit for an outboard motor, 

of the type comprising a duct, and 
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means for impelling water along the said duct, the im 
provement comprising: 7 

an angularly adjustable nozzle at the downstream end 
of the said duct, 

means pivotally mounting the said nozzle for angular 
movement about a substantially vertical axis, 

a main nozzle outlet at the downstream end of said 
nozzle and two subsidiary nozzle outlets, one on ei 
ther side, at the upstream end of said nozzle, 

a baf?e movably mounted on said nozzle and means 
for controlling the position of said baf?e between 
a ?rst position, where it substantially closes said 
main nozzle outlet and a second position where 
said main nozzle outlet is substantially unob 
structed, 

said downstream end of said duct having side sur 
faces inclined with respect to the longitudinal axis 
of said duct, 

said subsidiary nozzle outlets being inclined with re 
spect to the longitudinal axis of said main nozzle 
outlet and disposed adjacent to said inclined side 
surfaces on said duct whereby the cross section of 
each of said subsidiary nozzle outlets is variable in 
dependence on the angular position of said nozzle 
so that when said baf?e is in said first position the 
resultant thrust from the water passing out through 
said subsidiary nozzle outlets is aligned with said 
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6 
longitudinal axis of said main nozzle outlet and in 
the reverse direction when said nozzle is in the 
straight ahead position and has a lateral component 
when said nozzle is inclined at an angle with re 
spect to said straight ahead position. 

2. The water jet impellor unit of claim 1 wherein said 
angularly adjustable nozzle has a truncated conical 
shape which diverges in the downstream direction. 

3. The water jet impellor unit of claim 1 wherein said 
angularly adjustable nozzle is pivotally connected to 
the downstream end of said duct by means of substan 
tially vertical hinges, one of said hinges carrying a lever 
for coupling to one end of a connecting rod the other 
end of which is coupled to a steering device. 

4. The water jet impellor unit of claim 1 wherein said 
subsidiary outlets are of such size that the water is ac 
celerated therethrough when said baf?e is in said first ‘ 
position. 

5. The water jet impellor unit of claim 1 wherein said 
baf?e is so shaped, that it can assume an intermediate 
position where it partially obstructs said main nozzle 
outlet and the thrust from said main nozzle outlet is 
equal and opposite to the resultant thrust from-said 
subsidiary nozzle outlets, whereby the total resultant 
thrust is nil. 

* * * =lK * 
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