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ABSTRACT: A power-driven high speed planing water craft 
has a screw propeller disposed in a longitudinally extending 
tunnel opening downwardly along the underside of the hull, 
the tunnel having a vent opening adapted to admit air, in ad 
vance of the propeller, above the water level when the craft is 
in operation, and preferably having also an abruptstep forma 
tion towards the front end. The hull can be moulded as a 
lightweight unitary structure in glass fiber reinforced plastics 
and may completely shield the propeller in the tunnel. The 
craft also preferably has a rudder system comprising a pair of 
interconnected angularly moveable parallel rudder plates 
which form a rear extension of the tunnel. 
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HIGH SPEED WATER CRAFT 
This invention relates to power-driven water craft designed 

for high speed planing operation and equipped with screw 
propeller propulsion means. 
From one aspect, the invention consists in a power-driven 

high speed planing water craft having a screw propeller 
disposed in a longitudinally extending channel opening 
downwardly along the underside of the hull, said channel 
being adapted to permit air to be admitted therein, during 
operation of the craft, in advance of the propeller and above 
the water level. 
The channel may be in the form of a tunnel of any con 

venient and suitable cross section such as for example, square, 
rectangular, semicircular, or inverted U-shape enabling the 
propeller to be accommodated in full shielded relationship, 
within the contour of the hull. Preferably the forward end of 
the main part of the channel or tunnel containing the propeller 
is also closed or partially closed by a front crosswall which is 
substantially vertical when the craft is level so as to provide an 
abrupt well-defined stepped entrance. 

For admitting the air, the channel or tunnel may be 
designed to extend sufficiently forwardly along the hull so that 
its front end comes clear above the water line when the craft is 
in an inclined position during planing operation. The main 
propeller-containing part of the channel or tunnel, however, is 
preferably substantially shorter than the length of the hull and 
is disposed towards the rear end of the latter, and a vent open 
ing in addition, or as an alternative, to that provided by a front 
portion designed to rise clear of the water, may be provided 
above the water line in the top of the channel or tunnel in 
front of the propeller. By this means, air is drawn in and tends 
to relieve the partial vacuum or drop in pressure created 
therein when the craft is in motion. 
The propeller may be carried by a propeller shaft which is 

supported at the rear end by a bracket carrying a bearing, such 
as a water lubricated bearing or nylon or other plastics materi 
al for example. Power to the front end of the propeller shaft 
may be transmitted through a front bulkhead partition wall of 
the channel or tunnel from an engine power unit, either 
directly or through suitable gearing. 
The channel or tunnel may be integrally formed with the 

hull of the craft and can readily be molded into the hull in the 
case of a glass fiber reinforced plastic (G.R.P.) construction 
for example. In another form, however, the channel or tunnel 
may be part of a separate unit which includes the engine 
power unit and which is adapted to be attached to the under 
side of a suitable hull, as by bolts or welding for example. 

In a preferred arrangement the rudder system comprises a 
pair of spaced-apart pivoted or hinged vertical rudder plates at 
opposite sides of a flared rear end portion of the tunnel which 
are linked together so as to remain parallel and move in 
unison, these rudder plates effectively forming a continuation 
of the tunnel. Such rudder arrangements provide a high effi 
ciency and enhance maneuverability, especially at slot speeds. 
By way of example, one form of lightweight power-driven 

high speed planing water craft in accordance with the inven 
tion is illustrated in the accompanying drawings, wherein: 

FIG. is a side elevational view; 
FIG. 2 is a longitudinal sectional view; 
FIG. 3 is a plan view; 
FIG. 4 is a section on line IV-IV of FIG. 2; and 
FIG. 5 is a detail sectional view, on a larger scale, of a flexi 

ble coupling unit which connects the propeller shaft to the 
power unit output. 

Referring to the drawings, the craft illustrated therein has a 
lightweight hull structure 10 which is composed of glass fiber 
reinforced plastics material and which is provided with an in 
tegral deck superstructure 11 and, on the underside, a tunnel 
formation 12 of inverted U-shape cross section extending for 
wardly from the stern. The deck superstructure 11 in turn car 
ries a seat fitting 13 and a fuel tank fitting 15 towards the rear. 
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At the stern, the end of the tunnel 12 is open and the walls 

flare outwardly, but the rear end portion 12a leading to the 
stern is of substantially uniform depth and cross section. Fol 
lowing forwards, there is then a short intermediate portion 12b 
of the tunnel which has an increased depth and which ter 
minates at a nearly vertical front wall formed by a bulkhead 
partition 14 of the hull structure slightly to the rear of the mid 
point of the craft. The forward portion 12c of the tunnel, in 
advance of this bulkhead partition 14 is then of greatly 
reduced depth, being sufficiently shallow to ensure it lies 
completely below the water level when the craft is stationary 
in the water or is moving at low speed, and this portion 12c 
finally terminates at the front by merging into the curved con 
tour of the undersurface of the hull at a position approximate 
ly two-thirds of the length along the craft from the stern. 
The power unit of the craft is provided by a rotary-piston 

type internal combustion engine 16 which is located in a 
cockpit compartment 17 forwardly of the bulkhead partition 
14 and which is adapted to drive a propeller 18 positioned 
within the rear end portion 12a of the tunnel. 

Conveniently, the engine power unit 16 is fitted with a cast 
aluminum mounting plate 19 and is bolted in located position 
to the bulkhead partition 14 through an intermediate mount 
ing plate 20 and a retaining plate 21 at the rear. 
The propeller 18 is driven through a propeller shaft 23 

which is connected at the forward end through a flexible 
coupling unit 24, which projects through the plates 19, 20 and 
21, to the output shaft of the engine power unit 16, suitable 
seals such as lip seals being fitted as necessary to prevent entry 
of water into the cockpit compartment 17. 
As shown in more detail in FIG. 5, the flexible coupling unit 

24 comprises an outer housing 27 in the form of a flanged 
sleeve which is adapted to be fixed, as by bolts, and its forward 
end to a flywheel (not shown) on the engine output drive 
shaft. Within the housing 27 is contained a flexible coupling 
member 29 comprising a pair of concentric cylindrical sleeves 
30, 31 with rubber or other elastometric material 34 bonded 
between them, the outer sleeve 30 having a flange 32 at the 
rear end which is bolted to the housing by three retaining bolts 
33 so as to rotate concentrically therewith. The inner sleeve 
31 provides a socket connection to the front end of the 
propeller shaft 23 which is a heavy press fit therein. 
At the rear end, the propeller shaft 23 is rotatably supported 

in a sleeve bearing 35 conveniently formed integrally in a 
moulded nylon bearing bracket 36 which comprises a central 
web 37 depending from a baseplate portion 38 fitted to the top 
of the tunnel immediately adjacent the stern. As shown, the 
propeller 18 is fitted to the propeller shaft 23, being shrunk in 
place thereon, immediately in front of the bearing bracket 36, 
and it is fully accommodated within the interior of the tunnel 
portion 12a. 
The bearing bracket 36 also forms a mounting or anchorage 

for a pair of control cables 40, 40, for operating the rudder as 
sembly. The later comprises a pair of spaced-apart parallel 
rudder plates 42, 42, each composed of polypropylene or like 
moulded plastics material and fixed to the sidewalls of the tun 
nel section 12a along their front edge portions in advance of a 
hinge formation 43 which permits the main body of each 
rudder plate to be moved angularly in a horizontal direction. 
So that an integral moulding can be used, the hinge formations 
43 may comprise vertical grooves or neck portions of reduced 
thickness towards the front edge of the plates, sufficient flexi 
bility and resiliency being inherent in the polypropylene 
plastics material of which they are composed then to allow the 
required angular movement. 
The rudder plates 42, 42, in effect provide an extension of 

the tunnel sidewalls, and they are further linked together by a 
bar 44 fitted The upstanding spigot formations 45 at their 
upper rear corners. The latter also provide a means of connec 
tion of the control cables 40, 40, which, as shown in FIG. 3, 
cross one over the other. These control cables 40, 40 lead for 
wardly through the hull structure 10 to a steering column as 
sembly 48, mounted on a facia panel 49 at the front of the 
cockpit 17, by means of which the craft is steered. 
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In this embodiment, it will also be noted that the portion of 
the tunnel 12b immediately behind the bulkhead partition 14 
which forms a front wall or stepped entrance to the main part 
of the tunnel housing the propeller 18 is vented towards the 
top by a pipe 50 which leads from the exhaust system of the 
engine power unit 16. 

in operation, during the normal high speed operation under 
planing conditions for which the craft is designed, the hull will 
generally assume an attitude of about 5 to the surface of the 
water so that the tunnel 12 also becomes inclined and the for. 
ward portion 12c is clear of the water and forms a front open 
ing into the main part of the tunnel. Air is therefore admitted, 
in advance of the propeller, at the front as well as from the ex 
haust vent 50. Although this admittance of air tends to reduce 
the normal suction effect produced by the craft in motion, the 
pressure under the hull generated by the motion of the craft is 
great enough to force water into the rear portion 12a of the 
tunnel to keep the propeller sufficiently immersed and it is 
found, somewhat surprisingly, that an effect of the admittance 
of air in advance of the propeller is to give a notable increase 
in performance. It is further believed that the abrupt step and 
change in depth provided by the partition wall 14 at the front 
end of the main part of the tunnel is advantageous and may 
contribute to the improved performance as well as providing a 
convenient mounting for the engine power unit. 
At slow speeds and during acceleration, the greater angle of 

trim of the craft is sufficient to maintain the propeller end of 
the tunnel, 12a, filled with water. 
Although the cross section shape of the tunnel and 

clearance of the propeller therein do not appear to be critical, 
the blade area of the propeller is important and must be within 
certain limits for a given size of craft. Also, the positioning of 
the propeller is important and in general, the distance of the 
propeller from the rear open end of the tunnel must be at least 
equal to its pitch. Also, if the propeller is too close to the for 
ward end wall or bulkhead partition 14, efficiency will 
diminish. 
One important advantage of the arrangement in accordance 

with the invention hereinbefore described is that the propeller 
need not protrude beneath the effective contour of the hull of 
the craft of which the tunnel is regarded as forming part, so 
that the craft can have a very shallow draught, and the shield 
ing of the propeller removes the danger to swimmers and 
water-skiers and reduces the possibility of fouling due to 
foreign debris such as weed and rope which can easily be 
caught up by an exposed propeller. Also, the shielded 
propeller is safeguarded to some extent from direct damage if 
the craft is grounded or strikes debris, and it permits the craft 
to be handled more easily when out of the water. Thus, a small 
portable type of craft embodying a shielded propeller in ac 
cordance with this invention may, for example be more readily 
fitted to a car roof rack and can be transported more con 
veniently than similar craft with exposed propellers. 

In the water, not only can a high speed performance be ob 
tained, but good handling and maneuverability characteristics 
can be obtained in straight running and in sharp turns, and it is 
believed that the arrangement of the propulsion means 
described improves the stability and reduces tendencies for 
the craft to skid sideways on the surface of the water when 
planing and turning. 

It may further be pointed out that the thrust line is main 
tained close to the horizontal, low down, and at approximately 
the same level as the line of resistance to the craft, thereby 
reducing couples which tend to exaggerate the planing angle 
of the craft. Also, a propeller of optimum dimensions and 
speed of rotation for maximum propulsion efficiency can 
readily be selected without producing many of the undesirable 
reactions obtained with conventional propeller arrangements. 
Although the reasons for the improved overall propulsive 

efficiency are not fully understood, some improvement may 
perhaps be attributed to negligible intake losses compared, for 
example, with the scoop resistance losses on a water jet 
propulsion unit, and to a relatively small "wetted" area. 
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4 
Also, as the appendage drag created by a conventional 

rudder or outboard engine can be eliminated by the twin 
rudder plate deflector arrangement described, which in effect 
forms an extension of the tunnel, this factor will further in 
crease efficiency. 

it will be appreciated that in a craft as herein described, the 
construction is basically simple and can be relatively cheap to 
produce, and furthermore the tunnel formation has a shape 
which tends to stiffen and strengthen the hull which is particu 
larly advantageous when the latter is moulded integrally into a 
glass fiber reinforced plastics body structure. 

it will, of course, also be understood that many other 
modifications or changes in constructional details may be 
made within the scope of the invention which is defined in the 
appended claims. 

1. A power-driven high speed planing water craft having a 
hull, reentrant channel extending longitudinally which is open 
at the rear and which opens downwardly along the underside 
of the hull, a propeller disposed within a main tunnel section 
of said channel, a crosswall disposed forwardly which provides 
an abrupt step defining and at least partially closing the front 
end of said tunnel section, said crosswall constituting a bulk 
head partition, an opening into said tunnel section adapted to 
admit gaseous medium therein above the water level and in 
advance of the propeller during planing operation of the craft, 
a cockpit compartment disposed forwardly of the bulkhead 
partition, an engine power unit located within said cockpit 
compartment, and drive transmission means which transmits 
drive from said engine power unit to the propeller. 

2. A power-driven high speed water craft having a hull, a 
reentrant channel extending longitudinally which is open at 
the rear and which opens downwardly along the underside of 
the hull, a propeller disposed within a main tunnel section of 
said channel, a crosswall disposed forwardly which provides 
an abrupt step defining and at least partially closing the front 
end of said tunnel section, said crosswall constituting a bulk 
head partition, and in advance of said crosswall, a shallow 
front tunnel portion which extends along the hull sufficiently 
for its front end to rise clear above the water when the craft is 
in an inclined position during planing operation, thereby to 
admit air under the hui and into said main tunnel section in 
advance of the propeller. 

3. A power driven high speed planing water craft having a 
hull structure comprising a body shell, planing surfaces 
formed by the bottom of said body shell, a recess, reentrant 
with respect to the contour of the planing surfaces of said 
body shell, providing a channel disposed within the hull struc 
ture and extending forwardly from the stern, said channel 
being open at the rear adjacent the stern and downwards along 
the underside of the hull structure, a propeller operatively 
disposed within and towards the rear of said channel, a cross 
wall, disposed forwardly of the stern, which provides an 
abrupt step closing at least partially the front end of said chan 
nel, and an opening into said channel in advance of the 
propeller adapted to admit gaseous medium above the water 
level during planing operation of the craft. 

4. A power-driven high speed planing water craft as defined 
in claim 3 wherein the channel rearwards of said crosswall 
comprises a main tunnel section and longitudinal side walls 
which define the sides of said tunnel section and flank the 
propeller, said propeller being housed within said tunnel sec 
tion substantially completely above the level of the lowermost 
planing surfaces of the body shell which are effective during 
high speed planing operation. 

5. A power driven high speed planing water craft as defined 
in claim 4 wherein the channel forwards of said crosswall com 
prises a shallow front tunnel section which has an open front 
end and which extends forwardly along the underside of the 
hull structure, within the contour of the body shell of said hull 
structure, sufficiently said open front end to rise clear above 
the water level when the draft is in an inclined position during 
planing operation, thereby to admit air under the hull struc 
ture and into said tunnel sections in advance of the propeller. 
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6. A power-driven high speed planing water craft as defined 
in claim 4 having a rudder system comprising a pair of angu 
larly movable spaced-apart rudder plates secured to the hull 
structure, adjacent the stern, in contiguous relationship with 
the sidewalls of said main tunnel section thereby to provide an 
angularly variable rearwards extension of the latter, means 
linking together said rudder plates so that they remain parallel 
and move in unison, and control means for remotely adjusting 
the angular positioning of said rudder plates. 

7. A power-driven high speed planing water craft as defined 
in claim 6 wherein the body shell of the hull structure, includ 
ing said channel tunnel sections, is a molded lightweight unita 
ry structure composed of glass fiber reinforced plastics materi 
al, and each of the rudder plates is composed of ther 
moplastics material and is adapted to flex, to provide the 
required angular movement, along a vertical hinge axis ad 
jacent a leading edge portion which is secured to the respec 
tive sidewall of the main tunnel section in the hull structure. 

8. A power-driven high speed planing water craft as defined 
in claim 4 wherein a vent opening into the main tunnel section 
is provided above the water line in the region adjacent said 
crosswall. 

9. A power-driven high speed planing water craft as defined 
in claim 4, wherein the crosswall at the front end of the main 
tunnel section constitutes a bulkhead partition, and said craft 
further comprises an inboard engine power unit mounted 
upon said bulkhead partition, drive transmission means in 
cluding a propeller shaft which transmits drive from said en 
gine power unit to the propeller, said propeller shaft being 
disposed wholly within the main tunnel section and within the 
contour of the planing surfaces of the hull body shell. 

10. A power-driven high speed planing water craft as 
defined in claim 4 wherein a vent opening into the main tunnel 
section is provided by a shallow recess extending forwardly of 
said crosswall along a portion of the underside of the hull 
structure which rises clear above the water level when the 
craft is in an inclined position during planing operation, and 
wherein said hull structure has an uninterrupted surface ex 
tending continuously along each side of said main tunnel por 
tion and along each side of said vent forwardly beyond the 
abrupt step leading into said main tunnel section. 

11. In a power-driven high speed planing water craft, a hull 
structure, a tunnel portion of inverted U-shape reentrant 
within said hull structure and extending longitudinally from 
the stern, said tunnel portion being open rearwardly adjacent 
the stern and downwardly along the underside of the bottom 
of the hull structure, a crosswall closing at least partially the 
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6 
forward end of said tunnel portion and providing an abrupt 
step in the undersurface of said hull structure leading into said 
tunnel portion, a propeller housed within said tunnel portion 
towards the stern, planing surface portions, provided by the 
bottom of said hull structure, which are disposed laterally ad 
jacent the downwardly presented open mouth of said tunnel 
portion and which extend below the level of said propeller, at 
opposite sides thereof, and inlet means adapted to introduce 
gaseous medium into said tunnel portion, in advance of the 
propeller, during planing operation of the craft. 

12. A power-driven high speed planing water craft as 
defined in claim 11 wherein the bottom of the hull structure 
has an uninterrupted surface extending continuously along 
each side of said tunnel portion and forwardly beyond the 
abruptstep leading into said tunnel portion. 

13. A power-driven high speed planing water craft as 
defined in claim 12 wherein the inlet means adapted to in 
troduce gaseous medium into the said tunnel portion com 
prises a shallow channel, forming a shallow front tunnel sec 
tion, which is disposed forwardly of the abrupt step provided 
by said crosswall and which extends along the underside of the 
hull structure, within the contour of the body shell of said hull 
structure, sufficiently for said open front end to rise clear 
above the water level when the craft is in an inclined position 
during planing operation, thereby to admit air under the hull 
structure and into said tunnel sections in advance of the 
propeller. 14. A power-driven high speed planing water craft as 
defined in claim 13 wherein the crosswall at the front end of 
the main tunnel section constitutes a bulkhead partition, and 
said craft further comprises an inboard engine power unit 
mounted upon said bulkhead partition, drive transmission 
means including a propeller shaft which transmits drive from 
said engine power unit to the propeller, said propeller shaft 
being disposed wholly within the main tunnel section and 
within the contour of the planing surface of the hull body 
shell. 

15. A power-driven high speed planing water craft as 
defined in claim 14 having a cockpit compartment which is 
disposed forwardly of the bulkhead partition and which ac 
commodates the engine power unit, flexible coupling means to 
connect said engine power unit to the forward end of the 
propeller shaft, and bearing means rotatably supporting the 
rear end of said propeller shaft, said bearing means and the 
propeller carried by the propeller shaft being housed in full 
shielded relationship completely within the tunnel portion 
within the contour of the bottom of the hull structure. 


