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DEVICE FOR OPENING AND CLOSING OF TARPAULINS FOR COVERING THE BODIES OF
INDUSTRIAL, AGRICULTURAL AND SIMILAR VEHICLES

The present invention concerns a device for controlling the opening and clos-
ing of tarpaulins for covering the bodies of industrial, agricultural and similar
vehicles, said device permitting, via simple easy operations, the opening and
closing of tarpaulins of vehicles requiring the use thereof.

The tarpaulins used for covering vehicle bodies are known to everyone, es-
pecially in the field of industrial vehicles, among others, said tarpaulins being
necessary to protect, retain and therefore prevent outflow of the materials
transported. Think, for example, of the transport of sand, gravel or similar
materials, the components of which are very lightweight and sensitive to air
flows and can therefore be removed from their position on the body and dis-
persed by the turbulence generated by the air resistant to the forward
movement of the vehicle, with consequent fallout of said materials onto the
vehicles behind, all this generating considerable inconvenience in driving
and also the risk of accidents caused by poor visibility, or even by breakage
of the windscreens of the vehicles following the above-mentioned means of
transport, in addition to other drawbacks such as dirtying of the roads and

environmental pollution.

Various solutions of known type exist for said purpose in the field of covers

for vehicle bodies for a wide range of different uses.
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Said solutions are achieved using complex means and methods which are
very expensive and have to be produced each time according to the dimen-
sions of the type of body to be covered and involve lengthy procedures and
difficult operations for application with consequent considerable expenditure
in terms of working hours.

Said solutions provide for complicated systems, consisting for example of
systems of shafts for transmission of the movement to the struts supporting
the covering tarpaulin. Said shafts are also provided with bevel gear pairs for
transmission of their rotary movement to the corners of said bodies where
other shafts are located which must also be rotated. They require reducers
for transmission of the movement in order to permit reduction of the force to
be applied to move everything. Furthermore said systems, since they are
very heavy and have considerable friction, are not easy to operate manually,
even though provided with reducer, and require auxiliary drive means such

as electric motors or other alternative means intended for said purpose.

The patent application ITPN20010008 (EP-A-EP1228912) describes a sys-
tem for the opening and closing of tarpaulins for covering vehicles, compris-
ing a cable that runs along pulleys moved by a bevel gear pair. This em-
bodiment has partly solved the above-mentioned problems, envisaging a de-
vice for control of opening and closing of tarpaulins for covering bodies of
industrial, agricultural and similar vehicles consisting of a telescopic tubular
element in which a bevel gear pair is positioned which moves vertical pulleys

at the front corners of the body and rear pulleys after a passage through
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other horizontal front pulleys. The embodiment is complicated, however, both
from the construction point of view, as it has many moving parts that are ma-
chined and are therefore costly, and from the functional point of view since
the multiplicity of the moving parts requires frequent checking and costly
maintenance.

Furthermore the embodiments prior to the present invention do not adapt to
the different body sizes, and this involves additional expenses for manufac-
turing and storage of different types of covers for different customers. The
systems with bevel gear pair and pulleys are fixed to the body and this com-
plicates matters in terms of production due to the fact that special fabricated
reinforcement structures must be provided on the body at the level of said
devices for subsequent assembly with consequent problems of complex and
costly production.

Furthermore the known systems do not guarantee, in harsh building site
conditions, for example, uniform distribution on both sides of the body of the
forces of the cable on the cover during operation with the result that at times
the system does not work due to the fact that on one side the tarpaulin is
stretched more than on the other until the cover becomes jammed or even
breaks.

The cables of the known systems and the moving parts require frequent
maintenance and cleaning to prevent damage to the bevel gear pair-pulley
system, and removal of the device for periodic maintenance at the factory

and subsequent refitting are time-consuming.
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Description of the invention

The aim of the present invention is therefore to remedy the above problems
and to provide an opening and closing control device for opening and closing
tarpaulins covering industrial, agricultural and similar vehicles which pro-
vides for reduced subsequent intervention in terms of fabrication work on the
body for fitting of said device, symmetrical distribution of the tension of the
supporting cable on both sides of the vehicle, realignment of the struts at
stroke end, safe stable sliding inside the guide pulleys, very little mainte-
nance on the moving parts and quick assembly and disassembly.

A system that meets said requirements is defined by a device for covering
the bodies of industrial, agricultural and/or similar vehicles comprising cables
arranged respectively one on each side along the upper edges of the side-
boards of the body of a related vehicle, struts on which a tarpaulin is fixed,
and an operating device, one for each side, for closing and opening said tar-
paulin which runs along the related cable, characterised in that said operat-
ing device is fitted on said device for the opening and closing control of tar-
paulins.

Preferably said operating device is fitted on the first strut positioned towards
the tailboard of the body.

It can comprise a drive pulley operated by a gear motor and at least two di-
verter pulleys on the same plane as said drive pulley, said drive pulley grip-

ping said cable.
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According to a preferred embodiment of the invention the device for covering
the bodies of industrial vehicles is characterised in that the rotation axis of
said drive pulley is parallel to but not on the same plane as the surface con-
taining the axes of said diverter pulleys, so that said cable is diverted with
respect to its axis while it runs relatively along said drive pulley and prefera-
bly the angle (a) of deviation is between 10° and 120°, preferably between
30° and 80°.

The drive pulley of said operating device can have a race with trapezoidal
section along which said cable with diameter (D) runs, the angle (B) formed
by the corners of said trapezoidal section with small base (g) being such that
the point of contact between said cable and said drive pulley is shifted with
respect to the axis of symmetry of said cable by a distance (d), and the ratio
g:D:d=0.4-0.6:1:0.15-0.2.

Analogously the diverter pulleys can have a race with section generically
semicircular or similar, the width of the section of the race being significantly
slightly larger than the diameter of the cross section of said cable.

The struts of said device for covering the bodies of industrial, agricultural
and similar vehicles can be connected to each other via ribs of semi-rigid
material, preferably plastic material, more preferably polyethylene: said ribs
can be hollow, preferably with tubular section, inside which electrical cables
run for powering said gear motor.

The cables can be fitted individually stretched along the sideboards of the
body by means of screw systems, or by means of a winch preferably posi-

tioned on the front board of the body; if there is one single cable and it starts
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from a rear end of a sideboard of the body, it runs along the front board of
the body until it reaches the other sideboard of said body, following a U-
shaped path.

Detailed description of the figures

- Fig. 1 illustrates in a perspective view the device in question applied to
the body of a generic vehicle with some parts indicated by a fine line to facili-
tate comprehension.

- Fig. 2 shows the tarpaulin operating device.

- Fig. 3 shows a detail of the tarpaulin operating device.

- Fig. 4 shows a detail of the drive pulley of the tarpaulin operating de-
vice and diverter pulley.

- Fig. 5 shows a detail of the struts of the tarpaulin.

- Fig. 6 shows a detail of the struts of the tarpaulin when folded back.

The device 10 for controlling opening and closing of tarpaulins for covering
the bodies of industrial, agricultural and/or similar vehicles is described here
applied to the body 20 of the industrial vehicle shown in fine outline. The
body 20 is partly covered by the tarpaulin 15 reinforced by the cross struts
21b. The operating device 11 is fixed at the level of the first cross strut 21a,
and is positioned on both sides of the body. The operating device 11, com-
prising the gear motor 13, runs along the cable 17 (fig. 2). Each cable 17 on
the right and left side of the body is pulled taut between the front and rear

ends of the sideboards of the body, as can be seen in figure 1. For tightening
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the cable 17 a hook-screw tensioning system 22 can be used at the ends of
the cable 17 with very easy operation or one single cable can be positioned
starting from a rear end of the body and running along the front wall of the
body until it reaches the other rear end of the body, following a U-shaped
path. At the level of the front wall of the body a winch can be positioned (not
shown in the figures) which tensions the two cables simultaneously. This so-
lution has the characteristic of tightening the two longitudinal sections of ca-

ble with the same tension.

The tarpaulin 15 is supported by the strut 21a and the struts 21b substan-
tially identical to each other which can consist of telescopically adjustable
tubular elements. They can consist fundamentally of a central part formed of
a section of suitable metallic tube appropriately bent so that the resulting
strut (21a-21b) forms a relative supporting wall for the tarpaulin 15 which is
arched upwards. In the ends of the tubular section forming said central part
respective tubular sections with an external diameter equal to the internal di-
ameter of the latter can be inserted resulting furthermore bent in the same
way so that they can run freely in it. This means that the length of the struts
21a and 21b can vary thus adapting to the different widths of the various
bodies on which the related device subject of the present invention is ap-
plied. The final length can be fixed by means of suitable screws, rivets or
similar.

The struts 21a and 21b can also consist of one single tube or analogous sec-

tion bar.
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The struts are connected to each other by stiffening ribs 34 made of flexible
material.

On the first strut 21°, positioned towards the tailboard of the body, the oper-
ating device 11 is fixed which, moving along the cable 17 between the front
and rear end of the body, will pull the tarpaulin 15 covering it or, vice versa,
will push it towards the front wall of the body, thus uncovering it to free the
body from the protection of the tarpaulin.

The operating device 11 with the gear motor 13 is therefore part of the tar-
paulin and is not fixed, as in the known technique, on the body.

Note the absence with respect to the known technique of complex mechani-
cal devices such as bevel gear pairs fixed on the sides of the body and re-
lated fabricated metal reinforcements.

The gear motor 13 transmits the movement to the central drive pulley 28; the
cable 17 is arranged, as can be seen better in figure 3, between the idle di-
verter pulleys 26 which have the function of increasing the contact surface
between the central drive pulley 28 and the cable 17 so that the friction be-
tween the two components is sufficient to guarantee movement of the oper-
ating device 11 along the cable 17 and consequently guarantee covering of
the body with the tarpaulin 15 or, vice versa, opening thereof by folding the
tarpaulin back completely to the front wall of the body.

As it runs along the cable 17 the operating device 11 keeps the cable 17
clean, preventing failures due to dirt accumulating in the cable.

The rotation axis of the drive pulley 28 is parallel to but not on the same

plane as the surface containing the axes of the diverter pulleys 26, so that
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the cable 17 is diverted with respect to its axis while it runs relatively through
the drive pulley 28.

The geometry of the arrangement of the three pulleys 26, 28 therefore de-
termines the angle a (fig. 3) described by the cable 17 running between the
pulleys. Said angle is chosen at the design stage with values preferably be-
tween 10 and 120 degrees, even more preferably between 30 and 80 de-
grees.

In order to guarantee the friction between the cable 17 and the drive pulley
28, the race of said drive pulley 28 (figure 4) has a trapezoidal section with
small base (g) in which the angle B formed by the sides of the trapezium of
the trapezoidal section is chosen so that the point of contact between cable
17 with diameter (D) and drive pulley 28 is shifted towards the inside of the
race with respect to the axis of symmetry of the cable 17 by a distance (d)
and the ratio

g:D:d=0.4-0.6:1:0.15-0.2.

This guarantees, simultaneously, good friction and relative low wear between
the contact walls of the two components. As a non-limiting example, for a
cable 17 with diameter of 6 mm the deviation envisaged is in the order of
1 mm for a small base of 3 mm.

Since the diverter pulleys 26 have to produce as little friction as possible, the
slot of the seat on which the cable 17 runs will not be in trapezoidal section
but generically semicircular. The race must not be too large with respect to
the diameter of the cable so that the latter is not excessively crushed but

rests against the side walls of the race.
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The struts 21a and 21b are interconnected via the ribs 34 made of semi-rigid
material, preferably polyethylene. They have the function of stiffening the
structure and, during pulling, of distributing the traction force between the
struts, while during pushing, that of guiding correct positioning of the tarpau-
lin as it is folded accordion-fashion (fig. 6). The ribs 34 are preferably entirely
or partially hollow with respect to the section and inside them the electrical
cables for operation of the gear motor 13 can run. This ensures correct pro-
tection of the electrical cables.

As can be seen in figure 1 the tarpaulin 15 terminates in the rear part with an
end flap 36 which has the purpose of “sealing” the tarpaulin also at the level
of the tailboard of the body. When the operating device 11 arrives at stroke
end at the level of the screw system 22, the end flap 36 flips up vertically
and is positioned against the rear wall of the body. The mechanism for said
flip-up movement can vary: it is possible to provide an arm on the end flap
connected to a chain which is tensioned when the operating device 11 ar-
rives at stroke end, forcing the end flap into a vertical position against the

rear wall of the body.

From the above description it is evident that the device in question consists
of very simple elements which are readily available on the market, easy to
assemble and install, adaptable to any type of body of industrial, agricultural
or other type of vehicle, and with few moving parts.

Furthermore all the elements are produced so that they can be offered to the

public in an “assembly kit” form, in order to limit installation costs since in-
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stallation can be performed simply and therefore directly even by non-
qualified personnel, also without requiring special tools available only in spe-
cialised workshops.

The present invention offers many advantages with respect to the known
analogous devices:

- quick assembly and disassembly;

- possibility of complete repair of the device including the operating de-
vice, which in the known art is fixed on the body, by completely disassem-
bling it and sending it to a maintenance workshop;

- no size limitations on the body;

- no need to provide for special laborious fabrication work for fixing con-
trol elements on the body;

- cleaning of the metal traction cable as it runs through the pulleys.

It is evident that different variations can be made to the device forming the
subject of the present invention without departing from the scope of what is
described here and claimed below with reference to the attached drawings
and therefore without departing from the protection of the present industrial

patent right.
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CLAIMS

1. Covering device (10) for bodies of industrial, agricultural and/or similar
vehicles comprising cables (17) arranged respectively one on each side
along the upper edges of the sideboards (42, 44) of a body (20) of a related
vehicle, struts (21a, 21b) on which a tarpaulin (15) is fixed and an operating
device (11), one for each side, for closing and opening said tarpaulin (15)
which runs along the related cable (17),

characterised in that

said operating device (11) is fitted on said covering device (10).

2. Covering device (10) for bodies of industrial, agricultural and/or similar
vehicles as claimed in claim 1, characterised in that said operating device
(11) is fitted on the first strut (21a) positioned towards the tailboard (46) of

said body (20).

3. Covering device (10) for bodies of industrial, agricultural and/or similar
vehicles as claimed in claim 2, characterised in that said operating device
(11) comprises a drive pulley (28) operated by a gear motor (13) and at least
two diverter pulleys (26) on the same plane as said drive pulley (28), said

drive pulley (28) gripping said cable (17).

4. Covering device (10) for bodies of industrial, agricultural and/or similar

vehicles as claimed in claim 3, characterised in that the axis of rotation of
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said drive pulley (28) is parallel to but not on the same plane as the surface
containing the axes of said diverter pulleys (26), so that said cable (17) is di-
verted with respect to its axis while it runs relatively along said drive pulley

(28).

5. Covering device (10) for bodies of industrial, agricultural and/or similar
vehicles as claimed in claim 4, characterised in that the angle (a) of devia-

tion is between 10° and 120°, preferably between 30° and 80°.

6. Covering device (10) for bodies of industrial, agricultural and/or similar
vehicles as claimed in claim 3, characterised in that said drive pulley (28)
has a race with trapezoidal section and small base (g) along which said ca-
ble (17) of diameter (D) runs, the angle (B) formed by the corners of said
trapezoidal section being such that in the section the point of contact be-
tween said cable (17) and said drive pulley (28) is shifted towards the inside
with respect to the axis of symmetry of said cable (17) by a distance (d), and
the ratio

g:D:d=0.4-0.6 : 1:0.15-0.2; preferably the ratio

g:D:d=0.5:1:1/6.

7. Covering device (10) for bodies of industrial, agricultural and/or similar
vehicles as claimed in claim 3, characterised in that said diverter pulleys (26)

have a race with generically semicircular section or similar, the width of the
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section of the race being significantly slightly larger than the diameter of said

cable (17).

8. Covering device (10) for bodies of industrial, agricultural and/or similar
vehicles as claimed in claim 1, characterised in that said struts (21a and
21b) are connected to each other via ribs (34) made of semi-rigid material,

preferably plastic material, more preferably polyethylene.

9. Covering device (10) for bodies of industrial, agricultural and/or similar
vehicles as claimed in claims 3 and 8, characterised in that said ribs (34) are
entirely or partially hollow with respect to the section, preferably tubular, in-

side which electrical cables for powering said gear motor (13) run.

10. Covering device (10) for bodies of industrial, agricultural and/or similar
vehicles as claimed in claim 1, characterised in that said cables (17) are in-
dividually stretched along said sideboards (40, 44) of said body (20) by
means of hook-screw systems (22), or by means of a winch preferably posi-
tioned on said front board (42) of said body (20); if the cable (17) is one sin-
gle cable and starts from a rear end of a sideboard (40) of the body (20), it
runs along the front board (42) of said body (20) until it reaches the other

sideboard (44) of said body (20), following a U-shaped path.
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