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@ Plant with moblie platforms for parking motor vehicles or the like.

-

@ Plant for storing motor vehicles (10) onto mobile platforms
(9), with a parking area comprising at least one iong parking
stretch and a service track (4, 5, 6) parallel thereto; a motored
travelling wagon (7), mobile along said service track (4, 5, 6); a
plurality of parking places in said parking stretch, each being
provided with a stationing track (8) perpendicular to the service
track (4, 5, 6); a plurality of platforms (8) carrying the motor
vehicles (10) and being apt to slide on said stationing tracks (8)
and on said travelling wagon (7); a carriage with hook, which is

= associated to and slidable onto the travelling wagon (7), for

<
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hitching a platform (9) and transferring it from the stationing
track (8) onto the wagon (7) itself, or viceversa, from the wagon
(7) towards the stationing track (8).
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- "PLANT WITH MOBILE PLATFORMS FOR PARKING MOTOR VEHICLES (R THE LIKE"
It is lnown that there are at present various types of plants
! for parking motor vehicles - or, more generally, for storing pallets
- wvherein the motor vehicles, instead of being allowed to circulate
on their own along access ramps up to the parking areas, are placed
5§ onto a parking platform, in correspondence of an inlet area, said
platform being then shifted -~ automatically and along a set course
~ towards the parking area and being replaced by another platform

in correspondence of the inlet area.

In general, the basic scheme of these plants with mobile plat-
! 10 forms - whether they are built in the open air or, wore often, wnder-
ground ~ comprises two parallel, adjacent, rectilinear tracks, pre-
ferably horizontal and arranged one above the other, and means for
moving forward the platforms along said tracks in opposed directions and
I for transferring them, at the ends of the tracks, from one track to the
| 15 .other.

According to one of the most known techniques, the platforms
are tied one to the other, in succession, by a pair of chains with
closed circuit, having both the function of dragging and guiding said
platforms along said rectilinear tracks, and the function of support-

20 ing them during their transfer from one track to the other.

According to a further technique - described also in the Ita-
lian patents N, 532,983 and N, 907,540, in the name of the same Ap-
plicant - the platforms move along the rectilinear tracks simply cou-

pled one to the other in a free mamer, vhile at the two ends of the
25 tracks they are released and transferred, omne at a time, from one
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track to the other, by a pair of rotating arms.

These types of plants, though having proved to be very efficient,
are however subject to some limitations which do not make it possible
or convenient to use them in each case,

Above all, these types of plants have structures which are spe-
cially fit for parking areas of Hrge dimensions, or in which it is
essential to take advantage of a space in height, but they are mot
equally fit for more modest parking areas, as used, for example, for
serving a single building, in that:

- the powers installed, which would be modest for the mere motion
of the platforms in the horizontal direction, would become high in
relation to the means for transfering vertically the platform from
one track to the other,

- the most complex structural part of the plant is that relating to
the transfer means at the ends of the horizontal tracks, and

- consequently, the costs for construction and maintenance of the
plant -~ in asmuch as being essentially determined by the transfer
means -~ are Jjustified from the economical point of view only if they
are distributed over a sufficiently large mumber of parked motor ve-
hicles, that is, over a plant of large dimensions,

The object of the present invention is a plant mainly designed
for the parking of motor vehicles ~ but apt to be used for storing
articles in general -~ intended to eliminate the heretofore mentioned
drawbacks and, in particular, due to its very simple and economical
structure and to the low power installed, being apt to solve very
well the problem of realizing parking areas even of modest dimensions,

A further object of the present invention is to provide a plant
apt to be arranged also in pillared spaces - as could be the base-
ments of a building or in general the spaces obtained under areas
of road traffic - without the supporting pillars hampering the movement

of the platforms,
Another object of the present invention is to provide a plant

wherein, each time, only the platform concerned is set in motion -
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without this motion involving the other platforms, as it occurs in
all the heretofore mentioned plants of prior art - with obvious con-
siderable reduction in the plant ruming costs,

A1l these objects are obtained with the plant according to the
present invention which is essentially characterized in that, onto
a parking area comprising at least .a long parking stretch and a pa-
rallel service corridor to the side of said parking stretch, there
are provided:

- a service track, ruming along said service corridor,

= a motored travelling wagon, mobdle along said service track,

- a plurality of parking places in said parking stretch, each being
provided with a stationming track with axis transversal to that of
sald service track,

-~ a plurality of platforms sliding o said stationing tracks, as well

15 .as on said travelling wagon, and

20

25

30

= transfer means, associated to said travelling wagon, for transfer-
ring said mobile platforms, each from the respective stationing track
onto the actual travelling wagon, or viceversa from the wagon towards
the respective stationing track,

Further characteristics and advantages of the plant according
to the present invention will anyhow result evident from the follow-
ing description of a preferred embodiment thereof, given however by
mere way of example and illustrated in the accompanying drawings,
in which:

Fig. 1 is a general schematic plan view of a plant according
to the invention,

Figs. 2, 3 and 4 are schematic vertical section views of the
plant of figure 1, along the l:l.nesr'll-II s INI-IIX and IV-IV,

Fig. 5 is a partial schematic plan view of the same plant, show-
ing in particular the travelling wagon in the zone of access to the
parking area,

Fig. 6 is a schematic longitudinal section view of the travel-
ling wagon, on an enlarged scale, and
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Fig. 7 1is a schematic cross section view of the same wagon of
figure 6,

As shown in figure 1, the plant comprises two parking stretches,
indicated on the whole by 1 and 2, being separated by a longitudinal
service corridor 3.

. The corridor 3 contains a hngiﬁﬁml track comprising two min
side rails 4 and 5§ and possibly a third central rail 6, as will be
better described hereinafter.

Onto the track 4-5~6 slides the travelling wagon 7, which is
caused to advance by motor means of its own and which is operated
by a position control system. This control system — which my be
electric and/or electronic, meumatic, or =simply mechanical - will
not be described hereinafter, as it is a system known per se and which
anyhow departs from the scope of the present invention,

The parking stretches 1 and 2 are divided into a plurality of
parking places, each being defined by a stationing track section 8§,
the axis of which is transversal to the service track 4-5-6. Onto each
track 8 there slides, by means of idle wheels of its own, a platform
9 for the parking of a motor vehicle 10,

Through the respective driving and control nea.ns', the travelling
wagon 7 wmoves from the zone of access A-B to the parking area, up
to stopping in correspondence of a preselected parking place, In
this position ~ through the aforespecified transfer means, descri-
bed in detail hereinafter -~ the preselected platform is transferred
onto the wagon 7. Then the wagon 7 moves back to the zone of access
A-B: in this 2zone, the motor vehicle 10' which enters from A, can
get onto the platform 9, carried by the wagon 7, and this latter can
carry the platform back to the parking place left free. Or viceversa,
the motor vehicle 10' which was already stationed on the platform
9, can get off it and leave from B,

The general structure of the travelling wagon 7 can already be
seen in figures 3, 4 and §, while some details thereof are shown in
figures 6 and 7.
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As shown, the wagon 7 is - in the direction transversal to the
track 4-5-6 - longer than the platforms 9, so that it comprises two
end parts 7a and 7b  which project beyond the ends of the platform
carried by the wagon itself., In such end parts 7a and 7b are normal-
ly housed the transfer means 11 and 12, in the form of self-propelled
carriages (better illustrated hereina.fte.r).

The wagon 7 bears, at its opposite ends, onto the rails 4 and
5 by means of wheels 13, Preferably, and as shown in figure 6, the
rails 4, 5, have a triangular section and the wheels 13 have a bear-
ing groove which has in turn a triangular profile: this arrangement
guarantees in fact, at the same time, a perfect transversal positio-
ning of the wagon and a proper adherence of the wheels - particular-
ly the driving wheels - onto the track,

When the wagon 7 is particularly long - as always happens when
the plant is designed for housing any type of motor vehicle, without
limitations of length - it 1is generally appropriate to provide for
a third, central rail, onto which the wagon bears with at least e
central idle wheel 14, usually flat (not better shown), This arran-
gement allows to keep the carrying structure of the wagon 7 sufficien-
tly light and slender - even for the transport of particularly heavy
vehicles - limiting however the deflection of the atructure,

It should be mnoted, in this connection, that even if the six-
wheels system appears as a hyperstatic system, it is however possi-
ble to always guarantee a regular bearing by making use of the de-
flection at the centre - actually deriving from this slender and flex-
ible structure of the wagon ~ to cause the actual bearing of the cen—
tral wheel, On the other hand, in addition to the advantage from
the point of view of lightness and cost, said slender structure al-
lows to keep the vertical dimensions of the wagon within very modest
limits, with obvicus structural advantages.

The structure of the mobile platforms 1s extremely simple, in
that it is formed by a rigid flatcar mounted on idle wheels.

The essential characteristic of such platforms, for the purpo-
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ses of the present invention, lies in the fact that they terminate
- at thelr end facing the service corridor - with a large U-shaped
overturned channel 15, arranged parallel to the longitudinal axis of the
track 4-5-6. When the platforms are correctly positioned in the respec-
tive parking places, all the channels 15 are on the same aligmment,

Some details of the platforms 9 and of the wagon 7 can be seen

better in figures 6 and 7.
For what concerns the wagon 7, figure 7 shows the motor wnit

20, placed wnder the flatcar, in the axle base of the wheels 13, The
motor 20 is designed to drive preferably a single pair of wheels,
both in one rumning direction and in the opposite direction.

Figure 7 also shows the main frame members 21 of the wagon 7,
to the sides of which are provided the slide guides 22, 23, for the
wheels 24 of the platform 9, said slide guides being therefore set
perpendicularly to the track 4-5-6, as better specified hereinafter.

The guides 22, 23, are formed by C-shaped channel sections, open towards
the outer side of the wagon, or even by closed U-shaped channel sectionms,
for the purpose better specified hereinafter.

The cited means 11, 12, for transfer of the platform, each con-
sist of a carriage 26 associated to the wagon 7 and provided with
wheels 25 which slide in the guides 22, 23, Each carriage 26 is es-
sentially formed by a horizontal plate 26a, at the ends of which are
fixed the brackets 26b carrying the pins 26c of the wheels 25, mount-
ed cantilevered and facing the inside of the wagon 7.

Fixed laterally and beneath each carriage 26, are provided motor
means 26d, leading into rotation = through a shaft of appropriate
length (not shown) - a pinion gear 26e which meshes with a rack 27,
fixed to the frame of the wagon 7 and rumning along its full length,
Through appropriate operation of said wmotor means and thanks to the
engagement of the pinion 26e with the mack 27, the carriage 20 is
shifted, forward or backward, onto the wagon 7.

Above the plate 26a of the carriage 26 is fixed a large tooth

26f, which may be formed by:
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- a simple pin, designed to engage from the bottom into the aforeci-
ted U-shaped overturned chamnel 15, associated to the platform 9,
In this case, the pin forming the tooth 26f will preferably carry on its
upper end a bearing 26g, designed to facilitate the sliding into the
channel 15, as specified hereinafter; or

- a square bar or section, welded ‘onto the plate 26a parallely to
the said channel 15 and having beveled ends to equally facilitate the
engagement into said channel 15 of the platform.

Alternatively, the ends of each channel 15 may be beveled, to
facilitate the introduction of the tooth 26f during sliding of the
wagon 7 along the track 4-5-6, as better specified hereinafter,

Like the wheels 25 of the carriages 26, also the wheels 24 of
the platforms 9 are mounted on pins fixed cantilevered and facing
the inside of the platform, said pins being carried by brackets 24a
projecting downwards from the platform flatcar. This arrangement
allows to keep the transversal dimensions of the platforms within
the size of the flatcar actually required for stationing the motor
vehicles, that is, without the wheels forming an additional trans-
versal bulk,

This arrangement also allows to make use of slide guides 22,
23, with a C-shaped section -~ as said - which have the advantage of
providing, mot only a transversal guide with & minimum slack, but
also a double guide in the vertical direction; in other words, the
guides 22 and 23 do mnot omly support the platform wheels 24 and the
carriage wheels 25 together with the weight carried thereby, but they
are also apt to keep said wheels from shifting upwards. By this pre-~
caution, it is thus possible to form the platforms with remarkable
end projecting parts, providing for the wheels 24 to be placed in such a
position as to have the same deflection both on the axle base and on the
projecting part. By reducing the length of the axle base, one has the
advantage of being able to construct the frame of the platforms with
structural components of smmaller section and consequently lighter and
thimer, therefore less costly and less heavy and cumbersome., It should
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not be feared however that, due to the high overhang, a turnover of the
platform may take place in some loading conditions, since - as said - the
platform is restrained by the bearing of its wheels 24 against the upper
flange of the guides 22, 23,

As already stated, instead of wusing C-shaped guides 22, 23, it
is possible to use closed U-shaped g;lides s provided that the brackets
24a of the wheels 24 and the brackets 26b of the wheels 25 are suita-
bly shaped.

To complete what has already been said heretofore, the operation
of the plant comprises the following stages:

- vwhen the wagon 7 slides omto the track 4-5-6, either to go and col-
lect a platform from its parking place, or to carry it back, it moves
with dits end parts 7a and 7b sliding beneath the ends of the parked
platforms O, For this purpose - and as clearly shown in figures 3
and 4 -~ the platforms 9, parked on the respective stationary tracks
8, considerably project, with their ends carrying the overturned channels
15, above the lateral edges of the service corridor 3 and over the actual
rails 4 and 5;

- during this sliding, the teeth 26f of the carriages 26 freely
slide into the succession of channels 15, In this way, vhen the wa-
gon 7 stops in front of a parking place to collect the platform the-
refrom, its tooth 26f is already engaged into the channel 15;

- for the transfer of a preselected platform 9 from the respective
parking place onto the wagon 7, the carriage 11 or 12 - which is at
that moment in a rest position, with its tooth 26f engaged into the
channel 15 of the platform - is moved towards the position 11!, or
respectively 12!, dragging thereby the platform itself onto the wagon;
- when the platform 9 is on ‘the wagon 7 — either with the vehicle
10 parked thereon, or without vehicle - the wagon 7 freely moves along
the track 4-5-0, in that the ends of said platform do not interfere
with the ends of the other platforms stationed in the respective parking
places, as clearly shown in figure 3;

- the retumm of the platform into its parking place takes place in



10

15

20

25

30

0006209
-0 -

a manner opposite to that described for its transfer onto the wagon,
After the wagon 7 has moved to stop in front of the empty parking
place, in aligmuent with the relative stationing track 8, the transfer
carriage, for instance the carriage being in the position 11! in figure
3, 1s carried back to its rest position 11 by pushing - always thanks to
the engagement of its tooth 26f into the chamnel 15 - the platform
9 towards its atationing track 8. This movement is facilitated by
the fact that - according to an additional characteristic of the present
invention - all the tracks 8 are slightly inclined and descending
from the edge adjacent to the service corridor 3, towards the oppo-
sed end: this mot omly facilitates the entry of the platform into
the parking place, but also its steady stationing onto said place.

As clearly results from the above, the plant according to the
present invention is extremely simple from the structural and from
the functional point of view. Through the usual control systems for
the plants of this type, it is of course possible to make its work-
ing fully automatic; it should be noted, however, that in case of
failure of the automatic control system, or even simply in case of
lack of current, the plant does not remain out-of-work in that two
men are sufficient to set in motion both the platforms 9 and the wa-
gon 7 in emergency conditions,

In addition to being extremely simple from the structural and
functional point of view, the plant according to the present inven-
tion is also remarkably flexible from the point of view of use. To
start with, as already said, the single parking places may be arran-
ged in a pillared area, without the presence of such pillars repre-
senting a real impediment: it is in fact sufficient, in correspon-
dence of the pillars, to space the stationing tracks to an extent
corresponding to the width of the actual pillars,

If required -~ according to the availability of space - it is
even possible to use stationing platforms of different sizes: for
instance of reduced length, for what concems the platforms being
stationed on one of the parking areas 1 or 2, or even of reduced width
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~ though always with the same gauge between the wheels 24 - when in-
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tending to use to the utmost the space available between the pillars.

Even the arrangement of the vehicles, that is of the platforms,
with the major axis perpendicular to the service track - as in the
embodiment heretofore described - is not binding, but it is also pos-
sible to provide an arrangement rotated by 90° in respect of the one
described, or even an oblique arrangement if this allowed to satisfy
particular requirements of adaption to the space available,

In addition to the cited flexibility of use — in the sense
of fitness to- adapt itself to pre-existing areas and structures -
also the possibility o adapting itself to the most different uses
should be placed in evidence. It is obvious, first of all, that the
plant according to the invention may be used not only as parking area,
but also as area for storing vehicles at factories, their branch of-
fices or at dealers.

More generally, the plant according to the invention may be uti-
lized as storing area for any other type of wares, also by using -
associated to the platforms, or in replacement thereof - box or cradle
containers, or the like:
~ both for setting up a true and proper warehouse, for example for
storing packages of any type, pallets, containers (also for fragile
goods, as glassware, seeing that the motion takes place in an abso-
lutely safe and smooth mamner);
~ and for foming storage wmits for industrial production lines, where-
in the different pieces (car bodies, washing machines, refrigerators
and the like, mechanical and electrical parts, intermediate forgings
and semifinished products) my be housed on the platforms, both sin-
gly and in more pieces, and even in bulk,

Finally, though the plant according to the invention is perfect-
ly suited ~ as said at the beginning - for realizing parking areas
of modest dimensions, it is however quite evident that, by its own
nature, the plant itself does not suffer of any dimensional limita-
tions, but it actually lends itself quite easily for being placed
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in combination with elevator means.

When the plant is particularly large, or any time that it were
required for particular conditions of wuse, it is of course possible
- within the scope of the present invention - to use also two inde~
pendent travelling wagons, merely coérdinated by the general control
system in order to avoid collisions,

In any case, it should be well understood that the invention
is not limited to the particular embodiment described - which is be-
sides illustrated by mere way of example and hence very schematical-
ly - but that a great mumber of variants and improvements thereof
may be provided, all aiming at making easier and safer the motion
of the platforms, without thereby departing from the scope of the
invention itself. |
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CLAIMS

1) Plant for storing wumits, particularly motor vehicles, onto
mobile platforms, characterized in that, over a storing or parking
area comprising at least a long parking stretch and a parallel ser-
vice corridor to the side of said parking stretch, there are provi-
ded:

- a service track rumming along said service corridor,

- at least one motored travelling wagon, mobile along said service
track,

- a plurality of storing or parking places in said parking stretch,
each being provided with a stationing track with axis transversal
to that of the service track,

- a plurality of platforms sliding on said stationing tracks, as well
as on said travelling wagon, and

- transfer means, associated to said travelling wagon, for transfer-
ring said mobile platformms, each from the respective stationing track
onto the actual travelling wagon, or viceversa from the wagon towards
body 2 for covering the hook 21,

2) Plant as in claim 1, wherein said transfer means comprise
at least one carriage, mobile almg the travelling wagon in a direc-
tion parallel to said stationing tracks, and a hook fixed to said
carriage to hitch the platform and drag it onto the wagon from the
respective stationing track, or viceversa, to push it out of the wagon
towards the respective stationing track.

3) Plant as in claim 2, wherein said hook fixed to the transfer
carriage consists of a vertically projecting tooth, apt to
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engage into a U-shaped overturned channel section, being associated
to the platform and extending in a direction parallel to the axis
of the service track.

4) Plant as in claim 3, wherein the U-shaped overturned chan-
nel sections, associated to a plurality of platforms resting onto
the stationing tracks, are all aligt.led on an axis parallel to the
axis of the service track.

5§) Plant as in claim 3, wherein said tooth projecting from
the carriage is formed by a pin onto the upper end of which is moun-
ted freely rotating a bearing.

6) Plant as in claim 3, wherein said tooth projecting from
the carriage is formed by a square bar or section, fixed to the car-
riage itself on an aligmment parallel to that of the said U-shaped
overturned channel section associated to the platform, said square
bar or section having beveled ends.

7) Plant as in claim 3, wherein said U-shaped overturned chan-
nel sections associated to the platforms have beveled ends,

8) Plant as in claim 1, wherein said service track comprises
a pair of rails having an isosceles triangle section, known per se,

-13 -

with upward apex,

9) Plant as in claim 1 or 8, wherein said service track com-
prises a pair of side rails and a flat central rail.

10) Plant as in claim 1, wherein said travelling wagon compri-
ses motor means of its own for operating at least one pair of driving
wheels,

11) Plant as in claims 8 and 10, wherein said driving wheels
have a groove with triangular profile complementary to that of the rails.

12) Plant as in claim 1, wherein each of said platforms is sup-
ported by idle wheels, each wheel pivoting about a pin projecting
towards the inside of the platform and being fixed to a bracket
projecting downwards from the platform flatcar.

13) Plant as in claim 1 or 12, wherein said stationing tracks
comprise a pair of rails formed by C-shaped sections open towards the
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outer side of the track.

14) Plant as in claim 1 or 12, wherein to the sides of the travel-
ling wagon, arranged parallely to the axis of said stationing tracks,
there are fixed two guides formed by C-shaped channel sections, open
towards the outer side of the wagon.

15) Plant as in claim 13 or 14, wherein said C-shaped guides
are beveled at the ends to facilitate the introduction of the platform
vheels, |

16) Plant as in anyone of the mreceding claims, comprising two
long parking stretches, arranged on either side of said service cor-
ridor, and at least one travelling wagon to serve both of said park-
ing stretches, on said wagon being slidably mounted two independent
transfer carriages, each being apt to cooperate with the platforms
placed on a single respective long parking stretch.
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