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(57) ABSTRACT

seils S.A. A roller coaster installation comprising a stretch of water,
along which runs a train of vehicles (104) provided laterally
(21) Appl. No.: 11/093,937 with hydrodynamic brakes comprising a fin (102) or a
nozzle, becoming immersed in the mass of water (A) and
(22) Filed: Mar. 30, 2005 discharging this in the form of rising sprays (B).
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BRAKE, VEHICLE AND ROLLER COASTER
CIRCUIT

FIELD OF THE INVENTION

[0001] The present invention concerns a brake of a roller
coaster circuit vehicle, a vehicle equipped with such a brake
and a roller coaster installation comprising such a vehicle.

BACKGROUND OF THE INVENTION

[0002] Amusement parks are experiencing an ever-in-
creasing success in both the United States, where they
originated, and the rest of the world. One of the most
spectacular and most impressive attractions is that known by
the name “roller coaster”. These roller coasters comprise one
or more vehicles constituting a train, running on a guide
track, generally the rails of a circuit, with steeply sloping
portions of circuit. The passengers have a liking for this
attraction for the strong impressions it gives. These impres-
sions result to a great extent from the various sensations of
acceleration given by the route; they also result from sub-
jective impressions, namely feelings of vertigo, fear, illusion
of the risk or surprise faced with the appearance of unex-
pected events, which the constructor tries to generate
through the arrangement of the circuit.

[0003] The U.S. Pat. No. 3,167,024 describes a roller
coaster installation simulating a bobsleigh run, comprising a
pool of water towards the end of the circuit, before the entry
to the station. The rails cross the pool, under the surface of
the water. The streamlined lower part of the vehicles enters
the water during the crossing of the pool, which brakes them
whilst raising a spray of water. This installation has several
drawbacks: at the moment of the entry of the vehicle into the
water, a shock is almost inevitable; at this moment and
during the crossing of the pool, the resistance of the water
exerts a force which has a large vertical component on the
vehicle, which tends to separate the latter from the rails and
which must be compensated for by the components of the
undercarriage. The mechanical stresses to which the under-
carriage is subjected are therefore particularly great with this
system. The contact with the water tends to remove lubri-
cating material from the bearings. The repeated shocks, as
well as the corrosion due to frequent passing between water
and air, tends to cause rapid wear of the undercarriage. In
addition, at the slightest sealing defect of the body, the
passengers in the vehicle risk being soaked.

[0004] The patent CH 689857 of the applicant and the
application DE 10160039 describe circuits which pass into
a stretch of water, arranged so as to give the passengers an
impression of splash-down. The level of the railway line in
the stretch of water is below the water level. On account of
the vehicles being designed to remain fixed to the rails, these
vehicles are then partially submerged in the water, which
causes on the one hand considerable braking and on the
other hand large sprays of water. This section is followed by
a small ramp in order to bring the train of vehicles to the
level of the station. These circuits also pose the problems
related to a specific design of vehicle having to withstand a
very large number of entries in contact with the water in the
pool.

SUMMARY OF THE INVENTION

[0005] One aim of the invention is to propose a roller
coaster installation in which the vehicles can benefit from
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the braking effect of a body of water, whilst avoiding the
above-mentioned mechanical stresses on the equipment.

[0006] Another aim of the invention is to be able to
generate sprays of water of varied shapes on a section of a
circuit in order to benefit from the aesthetic effect and the
psychological effect of surprise they cause in the passengers,
whilst being in a position to adjust them in terms of height
and/or intensity, in such a way that the passengers are not
wet, or on the contrary are touched by drops of water if this
desired for their amusement.

[0007] Another aim of the invention is to obtain a braking
effect and these sprays of water without having to use
vehicles with enclosing sealed shells, whereas the trend in
roller coaster construction is rather to vehicles open on all
sides, which increase the sensations of the passengers.

[0008] These aims are achieved in a roller coaster instal-
lation provided with a stretch of water by virtue of the use
of a hydrodynamic brake comprising a deflector means and
spacing and fixing means for fixing the deflector means to
the vehicle, the said deflector means being arranged so as to
enter the water in the stretch of water when the vehicle
passes through the corresponding guide-track portion and to
raise a water spray.

[0009] These aims are achieved in a preferred embodiment
of the invention by a roller coaster vehicle brake comprising
a nozzle, curved in such a way that the fluid intake and the
fluid ejection are oriented in different directions, and fixing
means for fixing the nozzle to the frame of a vehicle. The
brake is arranged on the vehicle in such a way that the fluid
intake opening of the nozzle is oriented towards the front of
the vehicle. The term “front of the vehicle” means here the
portion of space situated in front of the vehicle and not the
components constituting the forward part of the vehicle.

[0010] The roller coaster circuit on which the vehicle runs
is provided with a stretch of water arranged in close vicinity
to the guide trade in such a way that, when the vehicle
crosses it or runs alongside it, the intake opening of the brake
nozzle goes into the water but, preferably, neither the rails
nor other parts of the vehicle than the parts of the brake are
in contact with the water.

[0011] When the intake opening of the nozzle enters into
the water, a relative motion occurs between the walls of the
nozzle and the body of water which is momentarily situated
inside. On account of the curvature of the nozzle, a com-
ponent of this relative motion, in a direction different from
that of the path of the vehicle, is imparted to the body of
water which is momentarily situated inside the nozzle,
through transfer of the kinetic energy of the vehicle to this
body of water, thus braking the vehicle. At the output of the
nozzle, a spray of water is sent in the direction in which this
water is ejected from the nozzle, producing a fine visual
effect. Persons skilled in the art will understand that, if the
nozzle were straight and oriented parallel to the path of the
vehicle, the body of water through which the nozzle passed
would be scarcely set in motion.

[0012] The forward part of the nozzle, comprising the
intake opening, and the rear part of the nozzle, comprising
the ejection opening, can consist of one or more sections of
pipe. This pipe or these sections of pipe can in particular be
cylindrical, regular or irregular conical, or cylindro-conical.
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The forward part and the rear part are connected to one
another by a portion of pipe with a bend in it.

[0013] The flow rate of water through the nozzle depends
essentially on the cross-section of the intake opening and the
speed of the vehicle. The cross-section of the ejection
opening can be equal to the cross-section of the intake
opening. If the cross-section of the ejection opening is
smaller than the cross-section of the intake opening, the
water has a higher speed at the output and the spray of water
has a greater range. If the cross-section of the ejection
opening is larger than the cross-section of the intake open-
ing, the speed of the flow at the output is lower and the jet
of water is shorter.

[0014] Preferably, the nozzle according to the invention is
curved in such a way that the direction of the ejected jet of
water deviates from the intake direction by an angle greater
than 30°, and more preferably greater than 50°, so that a
large amount of kinetic energy is transferred from the
vehicle to the water set in motion. With an angle of 90°, the
range of the jet of water is a maximum. The curvature may
even be more important, so that the direction of the ejected
jet is oriented towards the front of the vehicle. The ejected
jet may be substantially contained in a vertical plane or in a
laterally inclined path, either outwardly, so that the ejected
jet diverges apart from the guide track, or inwardly, so that
the ejected jet passes above the guide track. The angle at the
top of the bend in the nozzle, generating the curvature
thereof, is preferably between 30° and 150°, more preferably
between 30° and 130°.

[0015] The intake opening can be substantially perpen-
dicular to the axis of the forward part of the nozzle; this
opening can also be contained in a plane inclined with
respect to the axis of the forward part in such a way that the
upper edge of the intake opening is situated further forward
than the lower edge of this opening.

[0016] Such water spray effects are not only aesthetically
pleasing but, through mechanical reaction effect, tend to
press the vehicle against the rail instead of raising it, as was
the case in the devices of the prior art.

[0017] According to a further preferred embodiment of the
invention, these aims are achieved in a roller coaster instal-
lation provided with a stretch of water by virtue of the use
of a hydrodynamic brake comprising an empennage and
spacing and fixing means for fixing the empennage to the
chassis or shell of the vehicle, the said empennage being
arranged so as to enter the water in the stretch of water when
the vehicle passes through the corresponding guide-track
portion and to raise a water spray.

[0018] These aims are achieved in particular by a brake for
a roller coaster circuit vehicle whose empennage comprises
a fin. The fin may be shaped and arranged so as to produce
rising sprays of water in the form of liquid curtains, whereas
a nozzle produces more concentrated jets.

[0019] The roller coaster circuit on which the vehicle
travels comprises a stretch of water arranged so that, when
the vehicle passes through it or along it, the fin of the brake
enters the water, but so that neither the rails nor the other
parts of the vehicle are in contact with the water.

[0020] The hydrodynamically active part of the brake, the
deflector, e.g. fin or nozzle, can be fixed to the frame of the
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vehicle by means of a set of bars and/or rods which makes
it secured thereto, whilst making it possible to adjust the
lateral and vertical spacing of the deflector with respect to
the undercarriage of the vehicle.

[0021] Tnstead of a set of spacing bars, or in addition to
such a set of bars, the means of fixing the deflector means
to the frame of the vehicle can comprise a plate or a
bodywork component in the form of a wing capable of
forming a screen between the passengers in the vehicle and
discharges of liquid, when the vehicle is crossing a stretch of
water and the deflector comes into operation. The fixing
means, in the form of bars and/or plates, can moreover
contribute towards rigidifying the structure of the deflector
means.

[0022] Preferably, the vehicle or the group of vehicles
constituting a train carries respectively on the left and right
of its running carriage a pair or a plurality of hydrodynamic
brakes arranged so as to come on each side of and below the
guide track, so that the resulting braking force on the left is
substantially equal to the resulting braking force on the right.

[0023] The shapes, directions and even the number of
water sprays raised simultaneously to the left and right of the
vehicle or train of vehicles are not necessarily identical.
However, in order to minimise the mechanical rotational or
torsional stresses which the vehicle undergoes, it is prefer-
able for the braking forces on the left and right to be
substantially balanced during the passage of the vehicle
through the portion of the guide track where the hydrody-
namic braking occurs.

[0024] In order to simplify the mechanical design, the
roller coaster circuit vehicle according to the invention can
carry one or more pairs of such brakes, arranged laterally
and symmetrically with respect to the longitudinal plane of
symmetry of the vehicle. The symmetrical arrangement in
pairs makes it possible easily to balance the braking forces
during the interaction of each deflector with water masses
situated on each side of the rails where the vehicle is
travelling.

[0025] The relevant portion of the guide track can be
arranged in suspension above the surface of the water in the
stretch of water. This portion of the guide track can also be
arranged on a mole dividing the stretch of water or on pillars
placed in the stretch of water.

[0026] According to a preferred embodiment of the inven-
tion, the set of parts constituting the running carriage of the
vehicle, the bottom face of the vehicle chassis, the vertical
spacing parts and the deflectors constituting the hydrody-
namic brakes on each side of a vehicle form an inverted U
or V open downwards, which delimits a free space and
somehow covers the guide track. With this arrangement, the
deflectors of the brakes according to the invention can be
immersed in a pool situated below a suspended guide track.
With this arrangement, the deflectors can also pass on each
side of a mole or pillars carrying the guide track and situated
inside a stretch of water, the system of rails in the circuit
remaining dry, whilst the deflectors are immersed in the
water.

[0027] The laterally spaced arrangement of the brake with
respect to the frame allows the brake to be brought into
operation when the vehicle is running alongside a body of
water provided for this purpose along its path. The corre-
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sponding roller coaster circuit can comprise a channel,
consisting of two parallel separation walls, a stretch of water
being arranged either side of the channel. The system of rails
of the circuit follows this channel whilst remaining in the
dry. The walls of the channel are arranged in such a way that
their upper edges fit into the free space mentioned above,
during the passage of the vehicle in the channel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] Other characteristics and advantages of the inven-
tion will emerge for persons skilled in the art from the
detailed description of preferred embodiments of the inven-
tion, referring to the figures of the drawing, in which

[0029] FIG. 1 shows a lateral view in elevation of a brake
according to the invention;

[0030]
brake;

[0031] FIG. 3 is a lateral view of a train of vehicles
crossing a stretch of water of a circuit;

[0032] FIG. 4 is a cross-section of a vehicle along the
plane XX' of FIG. 3.

FIG. 2 shows a view in perspective of the same

[0033] FIG. 5 is a transverse section of a vehicle on a
second embodiment of the guide track, provided with brakes
according to FIG. 104,

[0034] FIGS. 6A and 6B are respectively side and plan
views of a vehicle train provided with a pair of brakes
according to FIG. 11A,

[0035] FIGS. 7A and 7B are views respectively side and
plan of a train of vehicles provided with a pair of brakes
according to FIG. 10A.

[0036] FIG.8 is a transverse section of a vehicle on a third
embodiment of a portion of the guide track, provided with
brakes according to FIG. 10A,

[0037] FIGS. 9A, 9B and 9C show a perspective view, a
side view and a front view in elevation of a first embodiment
of a brake fin according to the invention,

[0038] FIGS. 10A, 10B and 10C show the same views of
a second embodiment of a fin,

[0039] FIGS. 11A, 11B and 11C show the same views of
a third embodiment of a fin.

DETAILED DESCRIPTION OF ILLUSTRAIIVE
EMBODIMENTS

[0040] The nozzle 1 depicted in FIG. 1 and FIG. 2
consists of a pipe of cylindrical section, with a bend in its
central part 1b. The end of the forward part 1a, defining the
intake opening 8 of the nozzle, is cut slantwise with respect
to the axis Z of this part of the pipe. The end of the rear part
1c, defining the fluid ejection opening 9, is also cut slantwise
with respect to the axis Z' of this part of the pipe. The
forward part 1a comprises two longitudinal incisions 2 and
3, diametrically opposite, and contained in the plane defined
by the axes Z and Z'. The direction of the axis Z' deviates
from the direction of the axis Z by an angle of approximately
70°, so that the angle at the top (Z, Z) is approximately 110°.
The planes defining the openings 8 and 9 are perpendicular
to the plane defined by Z and Z'.
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[0041] The nozzle 1 can be fixed to a vehicle by means of
a fixing plate 4. The plate 4 is approximately trapezoidal in
its upper part and has six holes in it, allowing bolts to be
accommodated. One side 4a of the lower part of the plate 4
has a rounded outline which fits the internal curve of the pipe
constituting the nozzle 1. In the lower extension of the part
4q, the plate 4 comprises a protuberance 4b, itself trapezoi-
dal in shape, whose dimensions are such that it goes into the
slots 2 and 3 in the nozzle 1, going very slightly beyond the
lower slot 2 and the opening 8 of the forward part 1a.

[0042] On one of the sides, the plate 4 comprises a
reinforcing bar § and two longitudinal members 6 and 7
themselves reinforcing the assembly between the reinforc-
ing bar 5 and the plate 4. One of the ends of the bar 5
comprises a cut-out of elliptical section gripping the rear
part 1c of the nozzle 1 close to the ejection opening 9. All
the components described above are made from steel and are
welded to one another, forming a rigid structure.

[0043] FIG. 4 illustrates schematically the mounting of a
pair of brakes on the frame of a roller coaster circuit vehicle.
In FIG. 4, the fixing plate 14 is not flat as in FIG. 1, but
takes the form of a bodywork wing consisting of two flat
areas connected by a slantwise discontinuity in alignment.
The plates 14 are bolted to each side of the frame 15. The
nozzle 11 is similar to the nozzle 1 of FIG, 1 and 2. FIG,
4 shows schematically the rails 12 and the undercarriage 13
of the vehicle; the structure of such undercarriages 13 is
known in other respects and does not form part of the present
invention. It should be noted that, between the undercarriage
13, the lower face of the frame 15 and the plates 14, there
is formed on cach side a free space A which, seen in
cross-section, forms overall an inverted U.

[0044] The rails 12 are attached to a steel structure 16,
itself disposed in a channel 17 formed by a bottom 18 and
two walls 19 and 20 made of masonry. The height and
thickness of the wall 19, and the shape of the fixing plate 14,
are chosen so that, when the vehicle 10 is running on the
rails 12, the top of the wall 19 fits inside the space A without
touching either the undercarriage 13, the bottom of the frame
15, or the plate 14 or nozzle 11 of the brake. Same arrange-
ment applies to the wall 20.

[0045] A stretch of water is arranged either side of the
walls 19 and 20, in such a way that the latter delimit between
them a dry or almost dry channel 17: water can overflow
over the top of the walls 19 and 20 and fill the bottom of the
channel, giving from a distance the optical illusion that this
is also filled with water. However, the circuit is arranged in
such a way that the level of water in the channel 17 always
remains distinctly lower than the level of the rails 12 so that,
when the vehicle 10 follows this channel 17, the undercar-
riage 13 does not go into the water.

[0046] FIG. 3 depicts schematically in a side view the
crossing of the stretch of water by a train of vehicles
carrying passengers. In the left-hand area, the vehicle arrives
from a steeply sloping part and is endowed with a high
speed. The curvature of the rails is such that the forward part
of the nozzles goes into the water practically tangentially,
that is to say almost parallel to the axis Z. The central part
of FIG. 3 shows the braking area, in which the movement
of the vehicles generates a motion of the body of water
passing through the nozzles. As a result of the curvature of
the nozzles, the body of water, initially at rest, undergoes an
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acceleration upwards and is ejected at high speed, as illus-
trated in FIG. 3. The vehicle thus loses kinetic energy, used
to produce sprays of water which surround it on either side,
so that it leaves the channel of the stretch of water at reduced
speed.

[0047] In FIGS. 3 and 4, the axes of the rear parts of the
nozzles are situated in a vertical plane and are slightly
inclined towards the rear, so that the sprays of water are
situated overall in a vertical plane and directed towards the
rear of the vehicle. It has thus been possible to obtain, for
example, with a vehicle launched at a speed of 20 m/s, a
spray rising to approximately 16-18 m, and falling at a
distance of around 40-50 m, the axis of the ejection opening
of the nozzle forming an angle of 70° with the horizontal.
Persons skilled in the art will understand that, by virtue of
other orientations of the rear part of the nozzles, the sprays
of water can be oriented in all desired directions. The sprays
of water can be directed in particular laterally outwards, on
either side, so that the passengers absolutely do not risk
being wet. On the contrary, in particular during summer
operation of the amusement park, the nozzles can be ori-
ented in such a way that the sprays of water form temporary
arches over the train of vehicles.

[0048] FIGS. 9A, 9B and 9C show a first embodiment of
a hydrodynamic brake fin 101 according to the invention.
The fin is formed from an assembly of a trapezoidal plate
201 forming the external flank of the fin, a triangular plate
202 forming the rear face of the fin, and a third plate 203
extended upwards by a portion with three holes in it intended
to receive bolts with a view to fixing to the chassis of the
vehicle via spacing pieces. The plates 201 and 203 are joined
by their edges situated on the left in the figures, forming the
leading edge 209 of the fin 101, and by the bottom edges,
forming the bottom edge 210 of the fin. The triangular plate
202 joins the other two lateral edges of the plates 201 and
203, forming two trailing edges 208, 2084. The plate 201 is
therefore not perfectly planar but has a concave external
surface. The fin 101 is produced in the form of a box formed
by means of a top plate 204, and has two reinforcing pieces
205 and 206, as shown in the figures. The arrow F represents
the path of the fin 101 and the arrows f represent the relative
movement of a mass of water along the external flank of the
fin formed by the plate 201. According to variants, not
shown, of this embodiment, the fin 101 can be arranged so
that the plate 201 has a planar or convex surface.

[0049] FIGS. 10A, 10B and 10C show a second embodi-
ment of a hydrodynamic brake fin 102 according to the
invention. This embodiment uses the same structure as that
shown in FIGS. 9A, 9B and 9C, whose elements are
designated by the same reference numbers. It is supple-
mented by a deviating plate 211 arranged along the bottom
edge and the rear edge of the plate 201. The deviating plate
211 can be made in one piece with the rear plate 202. It
strongly diverts the mass of liquid flowing along the plate
201 and constitutes the bottom edge 210" and the trailing
edge 208' of the fin.

[0050] FIGS.11A, 11B and 11C show a third embodiment
of a hydrodynamic brake fin 103 according to the invention.
This fin 103 uses the same basic structure as the first and
second embodiments. As shown in FIG. 11B, the bottom
edge of the plates 201 and 203 is not parallel to the top edge,
but inclined with respect to it. It is extended by a channel
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212 arranged as shown in the figures, which can be produced
simply by a curved extension of the plate 201 or of the plate
203.

[0051] The fins 101, 102 and 103 can be produced by
means of welded and/or bent steel plates.

[0052] FIG. 8 shows the arrangement of a portion of an
installation with a roller coaster circuit vehicle. The vehicle
104 comprises a chassis 105 forming a platform, on which
a row of four seats 106 is mounted. A running carriage 107
is fixed under the chassis. The running carriage cooperates
with tubular rails 108 in order to prevent any vertical and
lateral play. This type of running carriage on rails is known
in the prior art. A portion of the guide track 108 passing
through the stretch of water A is shown in suspension above
the latter, the level of the water being indicated by 111. The
means for mounting a section of a pair of rails in suspension
are known per se and do not need to be described here. The
chassis 105 carries on each side two fixing plates 112
extending downwards. At the bottom of these fixing plates
there is fixed a pair of fins 102 identical to those visible in
particular in FIG. 10C. The dimensions of the fixing plates
112 are chosen so that the fins 102 come below the level 111
of the surface of the water over approximately half of their
height. The water sprays raised are shown by B, B' in the
Figure. Their shape is that of a wall of water parallel to the
direction of the axis of the track; the shape in transverse
section is similar to that generated by a nautical monoski in
a curve,

[0053] FIG. 5 shows another embodiment of the installa-
tion, in which the rails 108' are carried by a series of cross
members 109, themselves mounted on a mole or on pillars
110 through means known per se. As shown by FIG. 5, the
mole or the pillar situated in the stretch of water A' can be
produced from masonry or prefabricated blocks. For the rest,
the embodiment shown by FIG. 5 is identical to that shown
by FIG. 8. The spacing plates 112 are sufficiently long for
the fins 102 to be immersed in the water, and they protect the
passengers from splashes.

[0054] FIGS. 6A and 6B show a train of vehicles 113
whose front fairing 114 carries a pair of brakes provided
with fins 103 of the type shown by FIGS. 11A, 11B and 11C.
The two fins 103 are mounted so that their channels con-
verge slightly towards the front. The result is a pair of sprays
divergent towards the rear, in the form of water blades.

[0055] Likewise, FIGS. 7A and 7B show a train of
vehicles 113" whose front fairing 114' carries a pair of brakes
provided with fins 102 of the type shown by FIGS. 10A,
10B and 10C.

[0056] A person skilled in the art is in a position to obtain
extremely variable water spray effects by varying the shapes
and arrangement of the brakes according to the invention, in
particular the conformation of the deflectors examples of
which have been described above, without departing from
the scope of the invention defined by the claims. In particu-
lar, one may associate on a same vehicle train different pairs
of brakes, for example a pair of nozzle-brakes with ejection
openings oriented forwards together with a pair of nozzle-
brakes having ejection openings oriented backwards; or a
pair of fin-brakes and a pair of nozzle-brakes; and many
other esthetical arrangements.
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What is claimed is:

1. A roller coaster installation comprising a guide track, at
least one vehicle guided by the guide track and at least one
stretch of water arranged under or alongside a portion of the
guide track, the said vehicle being provided with at least one
hydrodynamic brake, wherein said hydrodynamic brake
comprises deflector means and spacing and fixing means for
fixing said deflector means to the vehicle, said deflector
means being arranged so as to penetrate water in the said
stretch of water when the vehicle passes through the said
portion of track and so as to raise a water spray.

2. An installation according to claim 1, wherein the guide
track, the vehicle and the stretch of water are arranged so
that the hydrodynamic brake is the only part of the vehicle
to enter the water.

3. An installation according to claim 1, wherein said
portion of the guide track is arranged in suspension above
the surface of the water in the stretch of water.

4. An installation according to claim 1, wherein said
portion of the guide track is arranged on a mole or pillars
placed in the stretch of water.

5. An installation according to claim 1, wherein said
stretch of water comprises a channel, delimited by two
parallel separation walls, wherein said portion of the guide
track follows said channel, and wherein the level of water in
said channel is sufficiently low for the undercarriage of the
vehicle to not touch the water.

6. An installation according to claim 1, wherein said
portion of the guide track is arranged at the end of travel of
the vehicle, before entering an arrival station of the instal-
lation.

7. A hydrodynamic brake for a vehicle of a roller coaster
installation according to claim 1 comprising deflector means
and spacing and fixing means for fixing said deflector means
to the vehicle, said deflector means being arranged so as to
penetrate water in the said stretch of water when the vehicle
passes through the said portion of track and so as to raise a
water spray.

8. A brake according to claim 7, wherein said deflector
means comprise a fin.

9. A brake according to claim 8, wherein said fin com-
prises a strut forming the internal flank of the said fin and
extending upwards to permit the fixing of the fin to the
chassis or shell of the vehicle.

10. A brake according to claim 8, wherein said fin has in
horizontal section approximately in the form of a triangle, a
vertex of which constitutes the leading edge of the fin.

11. A brake according to claim 8, wherein said fin has, in
cross section along a plane perpendicular to the axis of the
guide track, approximately the form of a triangle, a vertex of
which forms the bottom edge of the fin.

12. Abrake according to claim 8, wherein the bottom edge
and/or the trailing edge of the fin carry a deviating plate.

13. Abrake according to claim 8, wherein the bottom edge
and/or the trailing edge of the fin carry a deviating plate
having the form of a channel.

14. A brake as claimed in claim 7, wherein said deflector
means comprise a nozzle curved in such a way that the fluid
intake and the fluid ejection are oriented in different direc-
tions.

15. A brake according to claim 14, wherein the forward
part of the nozzle comprising the intake opening and the rear
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part of the nozzle comprising the ejection opening consist of
one or more pipes and are connected to one another by a
portion of pipe with a bend in it.

16. Abrake according to claim 15, wherein said pipes are
selected from the group consisting of cylindrical, regular or
irregular conical, and cylindro-conical pipes.

17. A brake according to claim 14, wherein the ejection
direction deviates from the intake direction by an angle
greater than 30°.

18. A brake according to claim 15, wherein the angle at
the top of the bend is between 30° and 130° C.

19. A brake according to claim 14, wherein said means of
fixing the nozzle to the frame of the vehicle comprise a set
of bars making it possible to adjust the spacing of the nozzle
with respect to the undercarriage of the vehicle.

20. A brake according to claim 14, wherein said means of
fixing the nozzle to the frame of the vehicle comprise a
bodywork component in the form of a wing capable of
forming a screen between passengers in the vehicle and
discharges of liquid.

21. A brake according to claim 14, wherein said fixing
means comprise one or more fixing plates, arranged so as to
rigidify the structure of the nozzle.

22. A roller coaster installation vehicle provided with at
least one hydrodynamic brake according to claim 7.

23. A vehicle according to claim 22, wherein the vehicle
carries, respectively to the left and right of its running
carriage, a plurality of hydrodynamic brakes arranged so as
to come on each side of and below the guide track, and so
that the resulting braking force on the left is substantially
equal to the resulting braking force on the right, whilst the
vehicle is passing through said portion of the guide track.

24. A vehicle according to claim 23, wherein the hydro-
dynamic brakes are arranged laterally in symmetrical pairs
with respect to the longitudinal plane of symmetry of the
vehicle.

25. A roller coaster installation vehicle provided with at
least one hydrodynamic brake according to claim 8.

26. A roller coaster installation vehicle, with at least one
brake according to claim 14, arranged in such a way that the
fluid intake opening of the nozzle is oriented towards the
front of the vehicle.

27. A vehicle according to claim 26, with one or more
pairs of brakes arranged laterally with the frame and sym-
metrically with respect to the longitudinal plane of symme-
try of the vehicle, the fluid ejection openings of the nozzles
being oriented in upward directions and inclined with
respect to the horizontal by an angle of between 30° and
150° C.

28. A vehicle according to claim 22, wherein on each side
of said vehicle, between the set of components constituting
the undercarriage of the vehicle, the lower face of the frame
of the vehicle and the components constituting said brakes,
there is formed a free space open towards the bottom.

29. A vehicle according to claim 28 in an installation
according to claim 5, wherein the rail supports in said
channel and the walls of said channel are arranged in such
a way that the upper edges of said separation walls fit into
said free space during the passage of said vehicle in said
channel.
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