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An improvement to a rail car for the carriage and transportation of commercial road vehicles.

@ In the improved transporter car, the cradle (4)
rotates on a virtual fifth wheel (RV) composed of
a non-oadbearing kingbolt (10), coinciding
with a barycentrically located vertical axis (X),
by which the cradle (4) is anchored to a fixed
structure (6) with the freedom to rotate about
the axis, and a plurality of wheels (11a, 11b)
mounted between the bottom face of the cradle
(4) and the top face of the fixed structure,
typically a pair of beams (6a, 6b); the wheels
describe arcs of rotation centred on the axis (X),
and are spaced in such a way as to create a
turntable of generous diameter capable of af-
fording rigid support to a broad expanse of the
cradle when the beams (6a, 6b) beneath are
elevated and flexed. The cradle (4) is also equip-
ped with stabilizer wheels positioned at each
end, which are lowered onto the ground when
the cradle is rotated into the loading and of-
floading position so as to keep the structure of
the cradle properly balanced and essentially
parallel with the surface beneath.
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The present invention relates to an improvement
in a rail car of the type utilized for carrying and trans-
porting commercial road vehicles.

There is by now a widespread awareness of the
ever present and severe problem inherent in the
threat to safe, high-speed travel on roads and motor-
ways posed by the large number of heavy goods ve-
hicles (typically TIRs) currently in circulation.

One attempt at alleviating this situation in some
measure has been to promote the idea (not least by
legislating to prohibit circulation on the highway at
certain times), that vehicles of the type in question
could be transported by rail, especially when sched-
uled for the most part simply to transit non-stop
across given territories or countries.

In this context, the same applicant has already
filed a specification (Application n° 3568A/90 for Ital-
ian patent) disclosing a rail car essentially comprising
a number of basic assemblies carried by a pair of
standard rail bogies, namely:

- afixed structure consisting in a pair of parallel
beams interconnecting two flat car bodies
mounted each by way of a spherical bearing to
the relative bogie;

- a movable cradle structure of rigid embodi-
ment stably accommodating a road vehicle,
such as can be positioned on and anchored to
the flat car body at each end; also elevating
means positioned centrally beneath and per-
manently associated with the cradle, by which
the cradle structure itself can be raised from
the bogies and the rails;

- means interposed between the cradle struc-
ture and the elevating means, by which the cra-
dle can be rotated about a vertical axis, coin-
ciding with its centre of mass, from an inboard
carrying position of longitudinal alignment with
the fixed structure to an outboard load/offload
position, angled away from the fixed structure;

- interlocking means designed to interact be-
tween the cradle structure and the longitudinal
members of the fixed structure when the cra-
dle is raised from the transport position to the
inboard elevated position, in such a way as to
flex the longitudinal members and thus dis-
tance the flat car bodies from one another.

This type of solution allows a road haulage vehi-
cle to be loaded and offloaded simply and swiftly, and
without any requirement for special infrastructures to
be incorporated into the goods yard (other than a plat-
form elevated to the level of the rotating structure so
that the vehicle can roll on or off); the embodiment of
the cradle structure also permits of accommodating
a variety of loads according to the needs of the mo-
ment (single semitrailer without tractor, two or more
tractors, a number of medium and small capacity
trucks, etc.).

Research and design work on the car in question
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was followed in the conventional manner by realiza-
tion and construction, and ultimately by field trials; in
the course of such trials, it was observed that the
means allowing rotation of the cradle, embodied as a
central slewing ring which in practice would also bear
the full weight of the cradle, were not sufficiently able
both to sustain the static weight of the structure (i.e.
during transportation by rail) and to maintain horizon-
tal alignment during rotation when loading and off-
loading; in effect, a single centrally located bearing al-
beit generously proportioned can cause the cradle to
function in a defective manner, for example tipping
excessively during rotation with the attendant risk of
damage to the overall structure. Moreover, the solu-
tion itself is typified by not inconsiderable weights
and dimensions.

Accordingly, the object of the present invention is
to overcome the drawbacks briefly outlined above by
improving a transporter rail car for commercial road
vehicles of the type in question, in such away that the
cradle can be manoeuvred more easily and swiftly,
and made safer and more stable both when loading
or offloading and when in transit on the track with ve-
hicles loaded.

The stated object is realized in the improvement
to which the present invention relates.

The invention will now be described in detail, by
way of example, with the aid of the accompanying
drawings, in which:

- fig 1 illustrates a part of the improved rail car
according to the present invention, seen in a
side elevation;

- fig 2 is an enlarged side elevation of detail "A"
in fig 1, with certain parts omitted and others
illustrated in section, which shows interlocking
means forming part of the improvement to
which the invention relates;

- fig 3 is an enlarged side elevation of detail "B"
in fig 1, with certain parts omitted and others
in section, which shows further interlocking
means and stabilizing means;

- fig 4 affords a schematic representation of the
improved rail car according to the invention,
seen in plan from above;

- figs 5 and 5a are views of detail "D" in fig 4, en-
larged in plan from above and in side elevation,
respectively, and with certain parts omitted,
which show one element of a virtual fifth wheel
in the improved rail car disclosed;

- figs 6 and 6a are views of detail "E" in fig 4, en-
larged in plan from above and in side elevation,
respectively, and with certain parts omitted,
which show afurther element of the virtual fifth
wheel in the improved rail car disclosed;

- fig 7, which shows detail "G" of fig 4 in plan
from above, enlarged and with certain parts
omitted better to reveal others, illustrates a
part of the elevating means in the rail car dis-
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closed;

- figs 8, 9, 10 and 11 show successive steps in
the rotational movement described by the mov-
able cradle structure of the improved car,
viewed schematically in plan from above.

With reference to the accompanying drawings,
the improvement disclosed relates to a rail car used
for carrying and transporting road haulage vehicles or
commercial vehicles generally (denoted 5 in the draw-
ings).

The car consists essentially in a number of basic
assemblies (indicated in fig 1, which shows one end
of the car only given that the overall structure is sub-
stantially symmetrical in relation to a vertical plane),
namely:

- a pair of standard bogies 1 running on rails 3,
and a fixed interconnecting structure 6 com-
prising a pair of parallel beams 6a and 6b dis-
posed in a common plane above the rolling
plane of the bogies and connected at the re-
spective ends to a pair of flat car bodies 6¢ and
6d concurrent each with the deck of the corre-
sponding bogie 1;

- a rigid, movable bearing structure 4 of cradle
embodiment stably accommodating the road
vehicle 5, furnished with arms 4a at each end
and capable thus of resting on the flat car bod-
ies 6¢ and 6d;

- elevating means 7 serving to raise the cradle
structure 4 off the bogies 1, positioned central-
ly and beneath the cradle structure and capa-
ble thus of controlled movement between two
limit positions, namely at-rest and operative, in
which the means 7 themselves are respective-
ly compassed within the vertical dimensions of
the car, and extended beyond the compass of
the selfsame vertical dimensions to the point of
making contact with a datum surface P be-
neath;

- means 9, actuated via an external control
when the elevating means 7 are in the opera-
tive position, by which the cradle structure 4 is
caused to rotate about a barycentrically locat-
ed vertical axis X between an inboard position
substantially within the dimensional compass
of the two bogies 1, viewed in plan, and an out-
board position projecting beyond the selfsame
dimensional compass of the bogies 1, viewed
in plan, in which the vehicle 5 can roll on and
roll off;

- means 60 by which to interlock the movable
cradle structure 4 and the beams 6a and 6b of
the fixed structure, brought into operation con-
currently with the ascent of the cradle to the
elevated position in such a manner as to raise
and flex the beams 6a and 6b, thereby distanc-
ing the flat car bodies 6¢ and 6d one from an-
other and increasing the internal clearance al-
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lowed to the cradle in the longitudinal direction.

In the interests of simplicity, certain elements
mentioned above will not be illustrated in full, as nei-
ther are others typically included though of a non-es-
sential character, being either conventional in em-
bodiment or already described extensively in Italian
Patent Application 3568A/90 aforementioned.

In particular, the improvement disclosed relates
to the rotation means 9 mentioned above: such
means consist in a virtual fifth wheel denoted RV in
its entirety (see figs 4, 5 and 5a, 6 and 6a), which
comprises a non-loadbearing kingbolt 10 stably inter-
posed between the fixed structure 6 and the movable
rigid cradle.structure 4 and coinciding with the bary-
centric vertical axis X, by which the two structures 4
and 6 are interconnected and about which the cradle
structure 4 is rotatable through the agency of power
transmission means consisting preferably in a pair of
hydraulic actuators located between the kingbolt 10
and the fixed structure 6 (the actuators in question,
denoted 10c, are shown schematically in the draw-
ings, being conventional in embodiment). As discern-
ible clearly from fig 4, each of the hydraulic actuators
10c is anchored by the rear end to the outermost part
of the relative beam 6a and 6b, and connected by its
rod 10s to one corresponding end of a horizontal arm
10b rigidly associated with the kingbolt 10.

Also forming part of the improved rotation means
9, operating in conjunction with the kingbolt 10, are a
plurality of rolling elements 11a and 11b freely inter-
posed between the base of the cradle 4 and the plane
occupied by the top faces of the beams 6a and 6b,
tangential to the vertical axis X of rotation, of which
the function is to provide the cradle with a turntable
of generous diameter (notwithstanding the kingbolt
10 is non-loadbearing and of minimal proportions)
such as will allow a rigid bearing surface R of the cra-
dle 4 to settle on the pair of beams 6a and 6b during
the elevating movement when the beams themselves
are flexed: accordingly, the diameter of the virtual
fifth wheel thus created is equivalent to the distance
separating the rollers farthest from the kingbolt in op-
posite directions.

Still referring to fig 4, figs 5-5a and figs 6-6a, the
plurality of rolling elements 11 comprises at least two
sets of four freely rotatable wheels, a first set 29
spaced diametrically closer to and a second set 30
spaced diametrically farther from the vertical axis X.
The wheels of the first set 29 are associated by way
of bolts 36 each with a relative plate 29p welded to the
underside of the moving cradle 4, and arranged two
on either side of the vertical axis X of rotation in such
a way as to roll in a corresponding pair of arcuate
channels 31 afforded by the two beams 6a and 6b.

The wheels of the second set 30 are located in a
plane beneath the cradle 4 coinciding substantially
with the pair of beams 6a and 6b, again associated by
way of bolts 37 each with a relative plate 30p, in this
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instance welded to the external face of the corre-
sponding beam; more exactly, the four wheels of the
set 30 are arranged two at each end of the fixed struc-
ture 6, freely engaging a second pair of arcuate chan-
nels 32 afforded by the underside of the moving cra-
dle 4.

The cradle structure 4 is equipped further with
stabilizing means 21 capable of vertical movement,
positioned at each end and in such a manner as to in-
teractwith an adjacent hardstand C whenever the cra-
dle is rotated into the outboard or load/offload posi-
tion, thereby ensuring that the cradle itself is bal-
anced and maintained substantially parallel to the da-
tum surface P.

More exactly, and as discernible in particular
from figs 1 and 3, such stabilizing means 21 consist
in pairs of hydraulic actuators 33 coinciding singly
with the four corners of the cradle 4, each secured by
one end to the rigid cradle structure, or rather to the
respective arm 4a, by screw means 34. The remain-
ing end of the single actuator 33 carries a freely re-
volving wheel 35 angled so as to roll on aline tangen-
tial to the vertical axis X of rotation and capable of
movement thus (see arrow F, fig 3) between two limit
positions: a non-operative raised position assumed in
the inboard configuration, in which the wheel 35 is
disposed within the vertical compass of the cradle
structure 4, and an operative lowered position of con-
tact with the hardstand C (shown by phantom lines in
fig 3), assumed when the cradle 4 is rotated from the
inboard configuration to the outboard or load/offload
position.

The freely revolving wheel 35 is associated in
turn with a vertically disposed lateral rod 40 extending
parallel to the axis of the actuator 33, externally of the
relative barrel, which is secured to the flange of a
mounting bracket 35b and slidable thus in a vertical
direction together with the wheel 35 in such a manner
that the wheel will be held in the tangential position
and prevented from swivelling about a vertical axis
when rolling in contact with the hardstand C.

The improved car also comprises second inter-
locking means 12 positioned to operate between the
fixed structure 6 and the movable cradle structure 4
when in the inboard configuration, at points both on
the underside of the cradle 4 at each end and where
the arms 4a come to rest on the flat car bodies 6¢ and
6d of the respective bogies 1, in such a way as to re-
strain the cradle 4 longitudinally and laterally in rela-
tion to the fixed structure 6.

In the example of the drawings (see figs 2 and 3),
these second interlocking means 12 are shown as
first and second sets of four hydraulic actuators, de-
noted 13 and 14 respectively. In the case of the first
set 13, each of the four individual actuators is secured
by way of screw means 15 to the fixed structure 6,
horizontally disposed and directed toward a corre-
sponding bottom face of the cradle 4, and extendible
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(arrow F1 in fig 3) to an operative position in which a
tapered bolt 16 afforded by the free end portion of the
relative rod 20 is caused to locate in a matching and
correspondingly placed first socket 17 afforded by the
cradle 4; in the case of the second set 14, each indi-
vidual actuator is secured vertically to a respective
arm 4a of the cradle 4, substantially at the farthest ex-
tremity, and extendible thus to an operative position
in which the tapered bolt 16 locates in a matching sec-
ond socket 18 afforded by the respective flat car body
6¢c or 6d.

The single hydraulic actuators of both sets 13
and 14 are equipped at the end remote from the ta-
pered bolt 16 with safety spring means 19 impinging
in the axial direction on the relative rod 20 in such a
way as to maintain the bolt 16 in the extended oper-
ative position in the event that the hydraulic system
(denoted 41) should be less than totally efficient in
operation (e.g. leakage of oil from the cylinder), and
capable also of holding the bolt in a non-operative re-
tracted position. In effect, such spring means 19 con-
sist in a conventional coil spring ensheathing a pin 42
rigidly associated with the rod 20, of which the oppo-
site ends are retained respectively by the rod itself
and by an end cap 43 constituting part of an external
casing 44 in which each of the single actuators is
housed.

As discernible from figs 4 and 7, the elevating
means 7 are mounted to the pair of beams 6a and 6b
at points near to the vertical axis X, and consist in four
mutually opposed pairs of cylinders 22 and 23 of
which first outer ends are anchored pivotably to sep-
arate points of a load bearing platform 24 (constitut-
ing the first interlocking means 60) associated trans-
versely with the beams 6a and 6b and with the king-
bolt 10 at centre; the remaining ends of each pair of
cylinders are anchored jointly to a single foot 25 des-
tined to enter into contact with the datum surface P,
which in practice will be afforded by the railway track
3.

In the at-rest position, each pair of cylinders 22
and 23 is accommodated in a respective recess 26 af-
forded by the platform 24, which comprises two pairs
of horizontal. and parallel brackets 27 and 28 secured
to the relative beam 6a and 6b outside the dimension-
al compass of the fixed structure 6, the pairs of single
cylinders 22 and 23 being disposed coaxially be-
tween the horizontal brackets 27 and 28 (as shown in
fig 7). The platform 24 thus performs a dual role,
functioning both as a component of the elevating
means 7 and as first means 60 by which the cradle 4
and fixed structure 6 are interlocked.

The operation of the improved transporter rail car
is shown schematically in figs 8 to 11. The car is
drawn up alongside a shed (or indeed in any given
space suitable for manoeuvring the road vehicle), and
the brake applied; a function is then selected at a con-
trol unit (conventional in embodiment and therefore
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not illustrated, but a normal centralized unit perform-
ing a programmed sequence of steps) to enable rota-
tion of the cradle 4 in the appropriate direction, where-
upon the tapered bolts 16 are drawn back from the re-
spective sockets 17 and 18 to the retracted non-op-
erative position in such a way that the cradle 4 is left
resting freely on the flat car bodies 6¢ and 6d of the
bogies 1 (see fig 8). At this juncture, the elevating
means 7 are activated, with the result that the entire
fixed structure 6 is raised together with the cradle 4
by the pairs of cylinders 22 and 23 and supported thus
with the four feet 25 planted firmly on the datum sur-
face P.

Clearly, the cradle structure 4 continues to be
supported stably by the beams 6a and 6b thanks to
the presence of the rolling elements 11a and 11b.

As the platform 24 (which, to reiterate, coincides
with the first interlocking means 60) also impinges on
the beams 6a and 6b and the cradle structure 4 dur-
ing the passage from the transport position to the ele-
vated position, the resulting mechanical interference
causes the beams 6a and 6b to flex, distancing the
flat car bodies 6¢ and 6d one from another and in-
creasing the internal dimensions of the car in the
longitudinal direction.

The actuators 10c of the rotation means 9 are
now operated to swing the cradle structure 4 on its
centre axis X through an angle of approximately 30°
from the longitudinal axis of the car. The cradle 4 re-
mains actively supported by all eight wheels of the
two sets 29 and 30 during the first few degrees of ro-
tation, whereupon the increasing divergence be-
tween the cradle 4 and the fixed structure 6 (see ar-
row F2, fig 9) results in the wheels successively los-
ing contact, two by two, until only two are leftin a sup-
porting position diametrically opposed on either side
of the kingbolt 10 (see figs 9, 10 and 11, in which the
active wheels are shown as dots, and the inactive
wheels as circles).

The actuators 33 of the stabilizing means 21 will
also come into operation during the rotation, and with
the relative wheels 35 grounded, the cradle 4 is main-
tained parallel with the hardstand C during rotation.
As the cradle finally reaches the angled position,
ramps are lowered to allow the vehicle to roll on or off
as the case may be (a routine step for any transporter
system which is therefore not illustrated).

With loading or unloading completed, the steps
thus far described are repeated in reverse to return
the cradle 4 to the inboard position, terminating with
insertion of the bolts 16 in the relative sockets.

In practical application, all of the aforementioned
moving parts involved in successive operating steps
will be interlocked to a pneumatic control system (i.e.
each component connected by a special valve) con-
nected in turn to the air braking system of the rail car;
accordingly, even in the event that just one compo-
nent should fail to return to its correct position, the
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brake release function will remain inhibited.

As a result of the improvement thus described,
the rail car is rendered notably more stable during all
manoeuvring steps involving the cradle:

- a virtual fifth wheel of generous diameter is
able to react to the mass (unevenly distributed)
of the transported road vehicle while allowing
continuous adaptation of the cradle to the
changing geometry of the fixed structure when
in deflection, thereby ensuring a correct rota-
tion of the cradle whatever the layout of the
track beneath;

- stabilizers with wheels ensure that the cradle is
kept steadily balanced during roll-on and roll-
off operations, when the distribution of masses
can be markedly uneven;

- the second interlocking means are arranged in
such a way that the two sets of hydraulic actua-
tors and tapered bolts will ensure the neces-
sary lateral restraint while allowing a measure
of longitudinal and vertical movement respec-
tively, the relative splayed sockets readily ac-
commodating any elastic deformation occa-
sioned in the structure of the car by variations
in load.

Claims

1) An improvement to a rail car for carrying and
transporting road haulage vehicles or commercial ve-
hicles generally, of the type comprising a pair of bo-
gies (1) running on rails (3), and interposed between
the two bogies:

- a fixed structure (6) consisting in at least one
pair of beams (6a, 6b) disposed mutually par-
allel in a common plane substantially coincid-
ing with the plane occupied by the bogies (1) of
which the ends are associated with respective
flat car bodies (6¢, 6d) connected each to a cor-
responding bogie (1), in such a way that the
two bogies are interconnected;

- arigid, movable bearing structure (4) of cradle
embodiment stably accommodating the road
vehicle (5), furnished with arms (4a) at each
end and able thus to rest on the flat car bodies
(6c, 6d);

- elevating means (7) serving to raise the cradle
structure (4) off the bogies (1), located central-
ly and beneath the cradle structure and capa-
ble thus of controlled movement between at
least an at-rest limit position, substantially
compassed within the overall dimensions of
the rail car and exhibiting a configuration of
minimum height, and an operative elevating
limit position substantially outside the dimen-
sional compass of the rail car, exhibiting an ex-
tended configuration and engaged in contact



9 EP 0 622 284 A1 10

with a datum surface (P) beneath;

- rotation means (9) actuated by an external
control when the elevating means (7) are in the
operative position, by which the cradle struc-
ture (4) is made to swing about a barycentrical-
ly located vertical axis (X) between an inboard
position substantially within the overall dimen-
sional compass of the two bogies (1), and an
outboard position projecting beyond the di-
mensional compass of the bogies (1), in which
a vehicle (5) can roll on and roll off;

- interlocking means (60) by which to restrain
the movable cradle structure (4) and the
beams (6a, 6b) of the fixed structure one
against another, brought into operation concur-
rently with the movement of the cradle to the
elevated position in such a way as to raise and
flex the beams (6a, 6b), thereby distancing the
two flat car bodies (6¢, 6d) one from another
and increasing the relative internal clearance
in the longitudinal direction,
characterized

- in that rotation means (9) consist in a virtual
fifth wheel (RV) comprising a non-loadbearing
kingbolt (10) stably interposed between the
fixed structure (6) and the movable cradle
structure (4) and coinciding with the barycen-
tric vertical axis (X), thereby connecting the
two structures (4, 6) while allowing the cradle
(4) to rotate in response to the action of power
transmission means impinging on the kingbolt
(10), also a plurality of rolling elements (lla, lib)
freely interposed between the bottom face of
the cradle (4) and a plane occupied by the top
faces of the beams (6a, 6b), disposed tangen-
tially to the vertical axis (X) of rotation, of which
the function is to provide a turntable of gener-
ous diameter and thus allow a rigid bearing sur-
face of the cradle (4) to settle on the pair of
beams (6a, 6b) during the elevating movement
when the beams are flexed; and,

- in that the cradle structure (4) is equipped with
stabilizing means (21) capable of movement in
a vertical direction, positioned at each end of
the structure and in such a way as to interact
with the datum surface (P) whenever the cra-
dle is rotated to the outboard position, thereby
ensuring that the cradle itself remains bal-
anced and substantially parallel to the datum
surface (P).

2) An improvement as in claim 1, wherein the cra-
dle structure (4) and the fixed structure (6) are mu-
tually restrained in the inboard configuration by sec-
ond interlocking means (12) operating between the
bottom faces of the cradle (4) at each end and the cor-
responding part of the fixed structure (6), and be-
tween the arms (4a) of the cradle and the relative flat
car bodies (B¢, 6d), in such a way as to pin the cradle
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(4) longitudinally and vertically to the fixed structure
(6).

3) Animprovementas in claim 2, wherein the sec-
ond interlocking means (12) comprise:

- afirst set of four hydraulic actuators (13), each
secured by way of screw means (15) to the
fixed structure (6), horizontally disposed and
directed toward a corresponding face of the
cradle (4) and extendible to an operative posi-
tion in which a tapered bolt (16) afforded by the
free end of the relative rod (20) is caused to lo-
cate in a matching and correspondingly posi-
tioned first socket (17) associated with the cra-
dle (4);

- a second set of four hydraulic actuators (14),
each secured vertically to a respective arm
(4a) of the cradle and extendible thus to an op-
erative position in which a tapered bolt (186) af-
forded by the free end of the relative rod (20)
locates in a matching second socket (18) asso-
ciated with the respective flat car body (6c, 6d);
and,

- safety spring means (19), associated with each
of the four hydraulic actuators of both sets (13,
14) at the end remote from the tapered bolt (16)
and impinging in the axial direction on the rel-
ative rod (20) in such a way as to maintain the
bolt (16) in the extended operative position.

4) An improvement as in claim 1, wherein the ele-
vating means (7) are mounted to the pair of beams
(6a, 6b) at points near to the barycentric vertical axis
(X) of rotation, and consist in four mutually opposed
pairs of cylinders (22, 23) of which first outer ends are
anchored pivotably to separate points of a load bear-
ing platform (24) rigidly associated with the beams
(64, 6b) in the transverse direction and with the king-
bolt (10) at centre, and the remaining ends anchored
jointly to one of four corresponding single feet (25)
positioned to enter into contact with a datum surface
(P) afforded by the railway track (3), such that in the
at-rest limit position, the two mutually opposed cylin-
ders (22, 23) of each pair are accommodated in co-
axial alignment within a respective recess (26) creat-
ed between a pair of horizontal and parallel brackets
(27, 28) secured to and positioned outside the relative
dimensional compass of the relative beam (6a, 6b)
and forming a part of the platform (24), the platform
being also one and the same as the means (60) by
which the cradle structure (4) and the fixed structure
(6) are interlocked.

5) An improvement as in claim 1, wherein the roll-
ing elements (11) comprise at least two sets of four
freely rotatable wheels, a first set (29) secured to the
cradle structure (4), arranged two on each side of the
vertical axis (X) of rotation and in such a manner as
to roll in a corresponding pair of arcuate channels (31)
afforded by the two beams (6a, 6b), and a second set
(30) secured in a plane beneath the cradle (4) coin-
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ciding substantially with the pair of beams (6a, 6b), ar-
ranged two at each end of the fixed structure (6) and
freely engaging a second pair of arcuate channels
(32) afforded by the underside of the cradle (4).

6) An improvement as in claim 1, wherein stabil-
izing means (21) consist in hydraulic actuators (33)
positioned in pairs at opposite ends of the rigid cradle
structure (4), each with one end secured to the cradle
by screw means (34), and the remaining end fitted
with a freely revolving wheel (35) set to roll on a line
tangential to the barycentric axis (X) of rotation and
capable of movement thus between a raised and non-
operative limit position, assumed in the inboard con-
figuration of the cradle, in which the wheel (35) is dis-
posed within the vertical compass of the cradle struc-
ture (4), and an operative lowered position of contact
with the datum surface (P), assumed when the cradle
(4) is rotated from the inboard configuration to the
outboard or roll-on/roll-off position.
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