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ABSTRACT: An appliance for the practicing within a reduced 
area of aquatic sports such as surf-riding and water-skiing, said 
appliance including a vat the bottom of which is sloping and 
has a longitudinal section which shows a concavity facing up 
wards while a stream of water is caused to ?ow upslope over 
said bottom as produced by a nozzle discharging water onto 
the surface of the lower end of said bottom. 
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APPLIANCE FOR PRACTICING AQUATIC SPORTS 

My invention covers an appliance for practicing nautical 
sports, ‘said appliance comprising a vat closed at its lower end 
by a bottom over which water is constrained to ?ow as a 
stream showing a free uppetsurfacc along which itis possible 
to practice an aquatic sport within the restricted space con 
stilutcd by the vat. 
A number of ‘appliances are known, which allow for in 

stance practicing swimming and sometimes, with a more 
speedy flow of water, water-skiing. 
They do not allow, in contradistinction, practicing a novel 

sport which is now increasingly popular and which is known as 
surf-riding. Such a sport is practiced in the vicinity of a 
reduced number of beaches where billows of an adequate 
shape break, the devotees of surf-riding being carried along on 
a board or the like part sliding over the slope of the billows in a 
manner such that the sliding movement of the board com 
bined with the substantially vertical movement of said board 
due to the surge finally results in a shifting of the surf-rider in 
parallelism with the free surface of the water. 

All such known arrangements have furthermore a reduced 
efficiency by reason of the fact that the major part of the 
kinetic energyv of the water which has not been made use of by 
the water skier or the like is lost. _ 1 

SUMMARY AND OBJECTS OF THE INVENTION 

My invention has for its object to afford means for practic 
ing in all seasons‘within a reduced space and in an economical 
manner, not only swimming or water-skiing, but also surf-rid 
ing and a further sport which has not been practiced hitherto 
and consisting in being carried by two boards as in the case of 
water-skiing while maintaining one‘s balance in accordance 
with the principle of surf-riding, this corresponding to water 
skiing with one's hands free. My invention has also for its ob_ 
ject to allow gradually turning from the comparatively easy 
practicing of water-skiing under control of a pulling cable to 
the more difficult practicing of water-skiing with one’s hands 
free or of surf-riding, so as to further under conditions readily 
available for the general public physical development and in~ 
dividual skill. , _ 

According to my invention, the bottom of the vat inside 
which an aquatic sport is to be practiced slopes with reference 
to a horizontal plane in a manner such that water may ?ow 
over said bottom upslope, that is in an upward direction. 
Such an arrangement shows firstly the advantage of allow- ~v 

ing the practicing of surf-riding and other similar sports, as the 
sloping ofthe vat- bottom results in the possibility for the water 
skier to keep his balance is an equilibrium position depending, 
on the one hand. on an upwardly directed force ascribable to 
the drag or resistance of the carrier board or boards dipped 
into the stream of water and, on the other hand, on a 
downwardly directed force produced by the component of the 
weight of the water skier in a direction parallel with the vat 
bottom. My invention shows also the advantage of allowing 
the recovery as potential energy of the major fraction of the 
kinetic energy applied to the stream of water and which, in 
fact, is ?nally not used by the water skier. Said water being 
generally recirculated for instance by'a pump system, the 
power required for recirculating the water is considerably 
reduced. 
According to a preferred embodiment, the sloping bottom 

of the vat is not ?at, but incurved in longitudinal section, with 
concavity facing upwards. 
A theoretical and experimental investigation of the ap 

pliance has shown as a matter of fact that the position of 
equilibrium of the user as referred to hereinabove may, under 
certain conditions. lack stability. It may occur, during opera 
tion, that the user changes suddenly the position of the board 
or boards carrying him with reference to the water surface,.for 
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2 
tial alteration of the upwardly directed force referred to 
thereinabove and therebyeither to‘ a sudden‘sinking of the 

_ water skier whose weight has thus become suddenly predomi 
nant down to the lower end of the bottom or else in the op 
posite case, to a rising of the water skier into immediate prox 
imity with the upper end of said bottom. 

It has been found that the concavity in the longitudinal sec 
tion of thebottom of the vat cooperates in a positive manner 
in ensuring stabilityby introducing into the equation de?ning 
the position of equilibrium referred to hereinabove a stabiliz 
ing factor constituted by the gradual variation along said lon 
gitudinal section of the component of the weight of the water 
skier along a parallel to the surface of said bottom. 7 ' 

According to a particularly advantageous feature of'my in 
vention the vat bottom is pivotally mountedaround substan 
tially horizontal axis, so that its slope may be adjusted. This 
pivotal ?tting allows, as will be readily ascertained, adjusting 
within a broad range the conditions of ?ow of thewater over 
the bottom and in particular its speed and depth. so that the 

Y appliance may‘ be adjusted for that sport which has been 
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instance when he simulates sudden movements such as turns, 1 
side slips, snow ploughs or the like. This may lead to a substan 75 

selected for practice. It is possible, for instance, to practise or 
dinary water-skiing by selecting a reduced slope for the’ bot 
tom. For the practicing of water skiing with one‘s hands free 
or of surf-riding, in contradistinction, a steep slope should be 
used. ' v 

The stream of water used should generally be of the so 
called torrential type, except for swimming purposes. It will be 
reminded that the expression “torrential ?ow"'is opposed to 
the so-called river ?ow as well known for anyone studying the 
flow of water under free surface conditions. In the case of a 
torrential flow, the speed V of the water is higher than a criti 
cal speed Vc which is equal to the celerity of propogation in 
the ?ow of an in?nitely small wave termed sometimes a trans 
lational wage. The value of Vc for a ?ow over a depth e is 
equal to Vgtbg being the constant of gravity acceleration. 

It is possible to use in practice a noizle discharging onto the 
sloping bottom of the vat a stream of water having a reduced 
depth e at a speed V which is clearly higher than the critical 
value Vc referred to and showing consequently the properties 7. p 
of a torrential ?ow; the operation of the appliance can be 
started with a reduced slope of the bottom, which slope is then 
gradually increased. The starting may ' also be performed 
through a sudden opening of the nozzle. 
As a modi?cation, it is possible to bring about a stream of a 

comparatively large depth of the so-called river type which al 
lows practicing swimming, the speed of said stream being 
lower than the critical value Vc referred to and being selected 
in conformity with the speed of the swimmer. 
The following description and corresponding accompanying 

drawings are given by way of an example and in a nonlimiting 
sense so as toafford a proper understanding of the invention. 
In said drawings: 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates cross-sectionally through line H of FIG. 2 
an appliance for practicing aquatic sports according to my in 
vention; 

' FIGS. 2a and 2b shows the arrangement illustrated in FIG. 
1, respectively as seen from above and cross~sectionally 
through line II-II of FIG. I; 7 

FIG. 3 is a plan view ofa board or similar sliding support; 
FIG. 4 is a cross section of FIG. 3 through line IV-IV of the 

latter; 7 . I . 

FIG. 5 illustrates diagrammatically a further embodiment of 
an appliance according to my invention; 

FIG. 6 illustrates the appliance according to FIG. 5 when as 
suming a sloping position; 

FIG. 7 is a cross-sectional view ofa third embodiment of my 
invention; 

FIG. 7b is a diagrammatic explanatory view of a portion of 
FIG. 7; 
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FIG. 8 is a diagrammatic sectional view of a modi?cation of 
the means feeding water into an appliance according to my in~ 
vention. 

DESCRIPTION OF PREFERRED EMBODIMENTS OF THE 
INVENTION 

Turning now to FIGS. 1, 2a and 2b, my improved arrange 
ment includes a vat with a bottom 1 adapted to pivot round a 
transverse axis I2 and a nozzle 2 adapted to discharge water 
‘mm Ihs swims ‘at? said bottom I , w as to form a stream hav 
ing a depth a, the lure carrying the reference number Sideline 
ing the free surface of the stream. 
The speed of the stream of water thus produced is suf? 

ciently high, taking into account the depth 2, for the flow to be 
of the torrential type referred to hereinabove. As may be 
ascertained from inspection of FIG. 1, the upper surface of the 
bottom 1 slopes with reference to a horizontal plane and con 
sequently the speed of the stream of water diminishes as the 
water rises along said bottom surface, so that the depth e of 
the stream of water increases gradually as it is considered 
further from the nozzle 2. ' 
The depth of water may also be caused to increase suddenly 

in the vicinity of the upper section of the vat bottom, thereby 
forming a jump beyond which the flow becomes a river-type 
?ow, the level of the free surface of the water in said 
downstream area being illustrated by the line 4. 

It should also be remarked that the longitudinal section of 
the bottom 1 is incurved and has its concavity facing upwards. 
The water stream is circulated back to the nozzle 2 in a 

closed circuit which in the example illustrated includes elon 
gated slots 5 formed longitudinally at the upper end of the 
sloping bottom, bellows 6 underneath said slot, a chamber 7 
and a return channel 8. The water ?ows in said circuit under 
the action of a pumping system constituted in the case illus 
trated by two propellers 9 driven by one or more power units 
13. . 

Sidewalls 10 which are preferably in?atable are associated 
with the bottom 1 to form a complete vat adapted to be ad 
justably tilted round the pivotal axis 12. To this end, a jack ll 
engages on the one hand the sloping bottom I and on the 
other hand a stationary frame. As illustrated in FIG. I, the 
sloping bottom 1 is in its medial position while the extreme 
positions of the sloping bottom are illustrated by the short 
lines at a and at c. 
The reference number 14 designates the anchoring means 

for skier-retaining cables 18 and the reference number 15 
designates instruments giving out the speed of the stream of 
water at the outlet of the nozzle 2 and the actual position of 
the sloping bottom. ' 
One or two sliding surfaces constituted for instance by 

boards 16 which are well known per se and are illustrated in 
FIGS. 3 and 4 allow simulating all the stages of water-skiing 
between low speed and full speed, upon setting of the sloping 
bottom I in a position lying between the horizontal position a 
and the position illustrated at b. The water skier is then held in 
position by the cables 18. 

Steeper slopes. lying between the position b illustrated and 
the position de?ned by the line c provide a transition towards 
water-skiing with one‘s hands free or towards surf-riding. The 
sliding surface or surfaces 16 are preferably provided with 
lateral walls 20 also known per se but of a larger size than 
hitherto so as to bound between the vat bottom I and the slid 

‘ ing surface 16 a water cushion according to the ground effect 
principles. 

It is then possible for the water skier not only to keep his 
balance without resorting to the retaining cables 18 and by re 
lying solely on the movements of his center of gravity, but 
furthermore he can modify the slope of the board or boards or 

' ‘the like sliding surfaces 16 so as to ?nd those points near the 
nozzle where the speed of the water is higher or else water 
levels located further from the nozzle 2 and where the speed 
of the water is lower and the depth is larger. 
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4 
FIG. 7bis shows how the surf-rider lying over a sliding board 

may, by engaging his feet more or less deep into the water, 
vary his own drag or resistance in the stream, whereby he may 
change his position to a large extent and‘ simulate thus the 
practicing of a sport similar to toboganning. ' 

One or more transverse cables 19 serve as safety means 
prevent the water skier or surf-rider from coming too near the 
nozzle 2. . 

In the arrangement illustrated for the practice of surf-riding 
or water-skiing, the speed of the stream of water is higher than 
the speed Vc=yge asdefined hereinabove.so that the ?owis 
actually of the torrential type. . v 

The appliance according to the invention allows also prac. 
ticing swimming. To this end, the swimmer sets the bottom 1 
into a slightly sloping position i.e. that illustrated at a and he 
?lls the vat almost up to its upper edge. He resorts then to low 
speeds for the water stream, which stream is smoothed out by 
one or more grids 17 eonsgti?ited for instance by perforated 
plates, nets or the like. I 

The speed of the stream of water may be adjusted, so as to 
match the speed of the swimmer, by acting on said grids or on 
the power unit 13 or again by acting on said grids or on the 
power unit 13 or again by partly covering or uncovering the 
slots 5 or by varying the depth of the stream or again by simul 
taneously acting on two or more ‘of such adjusting means; in 
such a case the speed of the stream beyond the grids 17 drops 
underneath the critical speed Vc, the stream being then of the 
river flow type. 

In the embodiment illustrated diagrammatically in FIGS. 5 
and 6 those parts which are the same as those already 
described and illustrated in the preceding FIGS. are 
designated by the same reference numbers. The slope of the 
bottom surface may be controlled by tilting the entire ap 
pliance round axis 120 by means of jock 11a; inside the vat 
founded by the sidewalls l0, storage compartments 21 may be 
formed, which compartments communicate with the vm 
proper through a channel 23, a pump 22 and a stopcock 24. 
The arrangement includes as in the preceding embodiment 

a return channel 8. safety cables 19 and a nozzle 2. The posi 
tion ol‘the appliance as illustrated in FIG. 5 is that which may 
be used for swimming. The bottom is substantially horizontal, 
while the grids 17 are operatively positioned. The water is 
pumped out of the storage'compartments 21 by the pump 22 
and sent into the circuit, which produces a rising of the water 
level in the vat. It is also possible to use instead of the pump 22 
the recirculation pump 9 provided the channel 23 is con 
nected with a point of thev circuit where the speed of flow is 
high. 

In this last embodiment, the slope of a ?ap 25 closing the 
upper end of the nozzle 2 is adjustable so as to allow a suf? 
cient ?ow-rate of water to flow under low speed conditions. 
The position of the appliance as illustrated in FIG. 6 is that 

which is suitable for water-skiing or surf~riding. In this case, 
the compartments 21 are filled with water in a manner such 
that the depth of the stream of water may be reduced while the 
bottom is caused to slope by a tilting of the whole appliance 
and the grids 17 are dismantled. 

In the embodiments illustrated in FIGS. I to 6, the means 
9-13 urging the water into circulation require a comparative 
ly low power which may even not be suf?cient for the starting 
of said circulation when the bottom 1 is in a steeply sloping 
position. In such a case, the starting is performed by giving 
first a reduced slope to the bottom I, for setting the water in 
motion. the water continuing its circulation when the slope of 
the bottom is gradually increased. ;" 
The embodiment illustrated in FIG. 7 relates more particu 

larly to a large-scale appliance adapted for instance to be used 
in public baths. This arrangement includes a stationary vat v‘2'7 
bounded by sidewalls l0 and by a sloping bottom 1; as in the 
preceding embodiments said bottorr’r'is, concave upward. b '. 
A discharge nozzle 2 may be closed-by a pivoting flap 25 the 

closed position of which is illustrated in :FLG37 in dotted lines." 



3,598,402 
5 

The vat 27 is adjacent a tank 36 lying at a higher level than 
said vat and ?lled with water up to a level 31. Said tank may be 
constituted for instance by a swimming pool. 
The ‘appliance is started operating as follows: 
The vat 27 is assumed to have been drained by means dis 

closed hereinafter, and the channel 8 is supposed to be closed 
by a flap valve 26 as illustrated in dotted lines. The motor 13 is 
then started, so as to drive the pump 9, and the nozzle 2 is 
speedily opened. A powerful stream of water ?ows during a 
short time out of the tank 36 and enters the slots 5. Under the 
head of water thus built up in addition to that supplied by the 
pump'9, the flap valve 26 opens and the water is started circu 
lating. 
The speedy opening and closing of the nozzle 2 are con 

trolled in the example illustrated by a further flap valve 32 
which connects a chamber 33 lying above the pivoting ?ap 25 
closing the nozzle 2 selectively with a low-pressure area such 
as that 34 provided for the draining of the water and with a 
high-pressure area such as the tank 36 through the port 35. 
The draining of the vat 27 is performed by means ofa chan 

nel 28 and a sluice 29. It is possible, as a modi?cation, to 
resort to a pump 30 delivering water into a channel 37 which 
allows returning water into the tank 36. 

in all the embodiments disclosed, the water is somewhat 
heated as a consequence of a partial dissipation of the energy 
supplied to the pump. - 

in the case where the power unit is a heat engine, it is possi 
ble to use the heat carried by the cooling circuit of the engine 
and/or the heat of the exhaust gases for heating the water. 
Such an arrangement has been illustrated diagrammatically in 
Fit]. 1, which shows a heat exchanger 40 fed by the exhaust 
gases from the engine 13. - 
The appliance for aquatic sports according to my invention 

may also be set up in transverse registry with a section of a 
natural stream of water showing a waterfall. lfthe ?ow-rate of 
said stream is sufficient for feeding the nozzle 2, the recircu 
lating means described with reference to FIG. 7 and con 
sequently the parts 9, 13, 26 are no longer necessary. The 
head of the waterfall should be at least equal to the difference 
in level between the free surfaces 31 and 4. if the head of the 
waterfall is greater than the above-mentioned difference in 
level while in contradistinction the ?ow-rate of the stream is 

' lower than that which should normally pass though the nozzle 
2, it is possible to resort to a fraction of the energy produced 
by said fall with a view to recirculating the water through the 
return channel 8. 
The power unit 13 of FIG. 7 may then be constituted by a 

hydraulic engine such as a turbine driving the pump 9 under 
the action of the head of water between the water levels at 31 
and at 4. l have illustrated diagrammatically at 41 and 42 pipes 
for the admission of water into and the exhaust ofwater out of 
such a turbine. The mechanical pump system 9-13 may also 
be replaced by an ejector pump of a simpler design, as illus 
trated diagrammatically in FIG. 8 wherein the reference 
number 43 designates a pipe through which an inducing 
stream of water is introduced into channel 8 with a head cor 
responding to the waterfall. 
My improved appliance for aquatic sports requires a low 

driving power since the raising of the water over the upslope 
bottom 1 results in the conversion of a large fraction of the 
kinetic energy of said water into potential energy and this 
leads to an increase in pressure ahead ofthe pump 9. 
The driving power serves merely in fact as a compensation 

for the losses inside the water circuit in addition to those as 
cribable to the presence ofthc water skier. 
A further advantage resides in the comparatively small bulk 

of the appliance and in the reduced amount of water required, 
which furthers in particular the heating and purifying of said 
water. The appliance may be readily ?tted in a house so as to 
allow practicing aquatic sports throughout the year. Beginners 
may be given all possible facilities such as large sliding boards, 
reduced water speed and low slope of the bottom, retaining 
cables and the like. 
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6 
As to skilled water skiers and the like, difficult and varied 

programs may be proposed to them, involving the use of small 
sliding boards, together with great water speeds and steeply 
sloping bottom surfaces for the vat, while the opening of the 
nozzle 2 may be subjected to speedy modifications and the 
retaining cables may be done away with and so on. ‘ ; 

Obviously the embodiments described have been given out 
solely by way of examples and it is possible to modify them 
chie?y by substituting technical equivalents for the parts dis 
closed, without widening thereby the scope of the invention as 
defined by the accompanying claims. 

lclaim: 
1. A surf-riding and water—skiing simulating and training ap 

pliance, comprising: 
an enclosure including a ?xed bottom surface which slopes 

upwardly with reference to a horizontal plane for accom 
modating a surf-riding or water-skiing trainee wearing a 
surfboard or water skis; and 

means for constraining a shallow stream of water to ?ow up 
slope over said bottom surface under steady flow condi 
tions and at a velocity higher than w/g_e,§ being the depth 
of the stream and g the constant of gravity acceleration 
for supporting the trainee facing downslope in a surf-rid 
ing or water-skiing stance on said board or skis, whereby 
to enable said trainee to retain a stable equilibrium posi 
tion under the in?uence of a first, upslope directed force 
ascribable to the drag of said board or skis dipped in said 
high-velocity stream, and of a second, downslope 
directed force ascribable to the component of the weight 
of the trainee in a direction parallel to said sloping bottom 
surface. ' 

2. An appliance as claimed in claim 1, wherein the longitu 
dinal section, with reference to the general direction of ?ow of 
the stream of water, of said bottom surface is a curve having ‘a 
concavity facing upwards at least over the major part of its 
length. 

3. An appliance as claimed in claim 1, further comprising 
means hingedly supporting said ?xed bottom surface about a 
substantially horizontal axis transversely directed, with 
reference to the general direction of flow of the stream of 
water, and means for tilting said bottom surface about said 
axis to an adjustable extent, where by to adjust the slope ofsaid 
fixed bottom surface to a predetermined value. 

4. An appliance claimed in claim 1, wherein the means 
constraining a stream of water to ?ow under steady flow con 
ditions over said upwardly sloping fixed bottom surface in 
clude at least one nozzle means adapted to steadily discharge a 
jet of water onto said bottom surface in the vicinity of a lower 
region of said surface and in the direction ofa higher region of 
said surface. 

5. An appliance is claimed in claim 4, further comprising 
means for adjusting the cross-sectional area of said nozzle 
means to a predetermined value. 

6. An appliance as claimed in claim 1 wherein said enclo 
sure, further comprises sidewall means bounding a vat means 
the bottom of which is formed by said bottom surface. 

7. An appliance is claimed in claim 6, wherein the means 
constraining a stream of water to flow under steady flow con 
ditions over the said upwardly sloping bottom surface of said 
vat means include a return pipe means and means for bringing 
about a steady recirculation of water through a circuit includ 
ing said bottom surface and said return pipe means. 

8. An appliance as claimed in claim 7, wherein said return 
pipe means form with said vat means an integral unit including 
said circuit, said appliance further comprising means hingedly 
supporting said unit around a substantially horizontal trans 
verse axis, and means for tilting said unit about said axis to an 
adjustable extent, whereby to adjust the slope of the ?xed bot 
tom surface ofsaid vat means, to a predetermined value. 

9. An appliance as claimed in claim 7, further comprising 
water storage means integral with said vat means, means con 
necting said storage means with said circuit, said connecting 
means comprising valve means and pump means, whereby 
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water may be pumped from said storage means and sent into 
the circuit, and conversely. 

10. An appliance as claimed in claim 1, wherein the means 
constraining a stream of water to ?ow under steady flow con 
ditions over said upwardly sloping bottom surface include a 
return pipe means and means for bringing about a steady 
recirculation of water through a circuit including said bottom 
surface and said return pipe means. 

11. An appliance as claimed in claim 10, wherein the means 
for bringing about a steady recirculation of water comprises a 
pump means and a power unit for driving said pump means. 

12. An appliance as claimed in claim ll, wherein said 
power unit comprises a hydraulic engine. 

13. An appliance as claimed in claim ll, wherein said 
power unit comprises a heat engine, said appliance further 
comprising heat exchanger means for transferring the lost heat 
from said engine to the water of said circuit. 

14. An appliance as claimed in claim 10, erected near a 
waterfall, wherein the means for bringing about a steady recir 
culation of water comprise a pump means, a hydraulic engine 
for driving said pump, and means wherethrough the hydraulic 
engine is driven by the head of water corresponding to said 
waterfall. 

15. An appliance as claimed in claim 10, wherein the means 
for bringing about a steady recirculation of water comprise an 
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8 
ejector pump means, and means for supplying said ejector 
pump means with an inducing stream of water. 

16. An appliance as claimed in claim 10, erected near a 
waterfall, wherein the means for bringing about a steady recir 
culation ofwater comprise an ejector pump means, and means 
for supplying said ejector pump means with an inducing 
stream of water with a head corresponding to said waterfall. 

17. An appliance as claimed in claim 1, wherein the means 
constraining a stream of water to flow under steady ?ow con 
ditions over said upwardly sloping ?xed bottom surface in 
clude a body of water having a water level which is higher than 
the upper end of said bottom surface, and means continuously 
connecting said body of water with a lower region of said bot 
tom surface. 

18. An appliance as claimed in claim 1, erected near a 
waterfall which extends between a ?rst body of water with a 
relatively higher water level and a second body of water with a 
relatively lower water level, wherein the means constraining a 
stream of water to flow under steady ?ow conditions over said 
upwardly sloping ?xed bottom surface comprise means con 
tinuously connecting said ?rst body of water with a lower re 
gion of said bottom surface, and means continuously connect 
ing said second body of water with an upper region of said bot 
tom surface. 


