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ABSTRACT OF THE DISCLOSURE

Apparatus for rolling and unrolling sheet-like elements
comprising a propelled cylindrical means around which
the elements are to be wound, a reduction-drive assembly
incorporated in the cylindrical means for rotatably driv-
ing the cylindrical means, and means for guiding and
supporting the cylindrical means.

Generally, when there is a working surface, an open
vessel or other surface to be covered or uncovered with
a tarpaulin, curtain, etc., without chafing occurring be-
tween the cover and the surface or covered object, it is
necessary to wind the cover on itself or on a cylindrical
support whilst moving the winding axis of the cover in
the direction of covering or uncovering of the surface.

The simplest means for manoeuvering a tarpaulin in this
manner on a flat surface for example, is to do it manually.

When the surface to be covered is inclined, it is also
possible to proceed in the same manner as when
manoeuvering certain types of blind, that is to say by roll-
ing the cover on itself or on a tube with the aid of a cord,
and allowing the weight of the element to unroll it under
the force of gravity. Such a method is particularly con-
venient for greenhouses, but cannot be used when the sur-
face to be covered is flat.

Thus, up to the present time, such covers have been
manoeuvered manually, and this obviously requires man-
power and takes up much time if the surface to be covered
or uncovered is at all large and if the process has to be
frequently repeated.

A particular object of the present invention is to mecha-
nize the operations described above and to eliminate the
inconveniences thereof by enabling the rolling-up and un-
rolling of a cover to be performed rapidly and auto-
matically whatever may be the inclination of the surface
to be covered.

With this in view, the invention provides an apparatus
for the rolling-up and unrolling of covers such as tar-
paulins, curtains, screens, matting, etc., characterized in
that it includes, in combination, a tube on which the cover
is adapted to be wound, and means for rotatably driving
and means for guiding the tube.

Other advantages and characteristics of the invention
will appear from the following description of various em-
bodiments of the apparatus for rolling up and unrolling
tarpaulins, such description being by way of example only
and with reference to the accompanying drawings in
which:

FIG. 1 shows a side view of a self-propelled apparatus
for rolling up and unrolling tarpaulins;

FIG. 2 is a plan view of the apparatus shown in FIG.
1;

FIG. 3 is a view in section of two counter arms of the
apparatus of FIGS. 1 and 2;

FIGS. 4a and 4b are respectively views from above and
from the side of the guiding means of the apparatus of
FIGS. 1 and 2;

FIGS. 5a and 5b are respectively view from above and
from the side of an other form of guiding means which
may be used with the apparatus of FIGS. 1 and 2;
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FIG. 6 is a transverse elevation of another embodiment
of the apparatus of the invention;

FIG. 7 is a view from above of the apparatus of FIG. 6;

FIG. 8 is a transverse elevation of a simplified embodi-
ment of the apparatus of FIG. 6;

FIG. 9 is a view from above of another embodiment of
the apparatus of the invention.

Referring to FIGS. 1 and 2, the tube designated 1 is of
the type having a motor-reduction assembly incorporated
therein. The tube 1 is provided at the extremities of its
axis of rotation with parallel counter and guiding arms
2a, 2b having at their free ends guiding means 3a, 3b for
movement along two parallel guide tracks 4a, 4b. The
tracks 4 carry both the self-propelled tube 1 and a tarpaulin
5 secured thereon by any suitable means (not shown).
The tarpaulin is disposed between the tracks 4a, 4b and
above an enclosure 6 to be covered or uncovered.

In FIG. 3, the winding drum of the tube 1 is designated
by 7 and the end of the motor reduction assembly by 8.
In order to ensure that this extremity 8 does not rotate,
by reaction, when the motor is started, it is necessary to
stabilize it with a counter arm 2e by means of a rein-
forcing bracket 9.

The other end of the arm 2a is provided with a bore 10
carrying a bronze bush 11.

The winding drum 7 of the self-propelled tube is rigidly
secured at its other end to a shaft 12 on which is freely
mounted an auxiliary guiding arm 2b having at its free
end a bore 13) provided with a bronze bush 14.

From FIGS. 4« and 4b, it will be seen that the guiding
means 3a associated with the arm 2a is constituted by a
yoke 15 forming a counter-weight, secured to a shaft 16
on which is freely mounted the counter arm 2a. The
counter-weight formed by the yoke 15 is necessary because
the self-propelled tube 1 is adapted to roll up the tarpaulin
5 as well as to unroll it, and consequently the arm 2a
must be immobilized in both directions of rotation. Thus,
in the direction of rolling-up of the tarpaulin 5, the arm
2a will, by reaction, press the yoke 15 towards the ground
and will therefore be prevented from rotating in the un-
rolling direction of the tarpaulin 5, the arm 2a will tend,
by reaction, to raise the yoke 15 which, by virtue of its
own weight, will prevent the arm 2¢ from turning.

The yoke 15 carries two rollers 17 freely mounted on
shaft 18 and running along the guide track 4 constituted
by a rail 4a.

The other arm 2b, not being a counter arm, serves
simply as a guide arm and has, at its free end, a guiding
means identical with the means 3a, but with a lighter
yoke, or alternatively, any other guiding means associated
with the guide track 4a or with any other guide track.

FIGS. 5a and 5b show a variant 3b of the guiding
means 3q associated with the arm 2a. This variant of the
guiding means acts by being enclosed, and no longer as
a counter-weight as previously described.

The guiding means 35 comprises a U-shaped iron
member 19 having at its center a bearing 20 in which is
freely mounted a shaft 21, itself freely mounted in the
bore 10. At the two ends of the member 19, and on the
same side, are secured two yokes 22 carrying horizontal
rollers 23, Third and fourth vertical rollers are mounted,
between the two other rollers 23, on shafts 25 parallel to
the shaft 21 and rigidly secured to the member 19,

These four rollers roll on a guide track 4 constituted by
an I-shaped iron member 4b.

The rollers 24 rest on either of the faces 26 and 27
of the member 44 according to the direction of rotation
of the self-propelled tube 1, whilst the rollers 23 provide
a guiding action for the rollers 24 on the faces 26 or 27.

One can, of course, use other guiding means suitable
for use with the arms 24 and 26 and associated with
parallel guiding shafts or other means running in the
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direction of movement of the tube I, without departing
from the scope of the invention.

In the same way, one can provide a rapid and easy
fixing device for the drum 7, on the one hand on a solid
support of the shaft 12, and on the other, at the other
end of the drum 7, on the driving portion of the motor
reduction assembly so that only the drum 7 is immo-
bilized by the trapaulin § wound thereon and the motor
reduction assembly, the arms 2 and guiding means 3 can
be used with other drums.

Moreover, the winding and unwinding apparatus de-
scribed above can have its own means for ensuring the
mechanical coupling and uncoupling of the tarpaulin 5,
as well as means to ensure a linear speed of the self-
propelled tube 1 and by varying the angular speed of this
tube, for example by using an automatically adjustable
rheostat,

Again, when there is a question of a surface to be
covered rather than an enclosure, it is possible to roll the
self-propelled tube directly along this surface instead of
along the guide tracks 4, provided the surface can support
the tube.

The arms and guiding means as well as the guide
tracks can be dispersed with, and the self-propelled tube
1 used, with an appropriate adaptation and manual or re-
mote control guiding means, as a cylinder adapted to
move by itself on any surface to wind or unwind any
flexible element. Such elements may be not only tarpau-
lins, curtains, screens or matting, but also wires, cables,
pipes, bands, etc. The apparatus can even constitute a
self-propelled vehicle for use in agriculture, particularly
as a roller.

Finally, the electric rotation driving means of the tube
1 can be replaced by manual means, for example a crank
handle keyed in the axis of the tube 1.

A variant of the apparatus is shown in FIGS. 6 and 7.

When the cover is a tarpaulin, a woven material, or
more generally a fragile and delicate material, the local-
ised compression and shearing stresses exerted on the
cover at the level of contact with the rails 4 produces the
risk of deteriorations occurring in the cover.

The embodiment shown in FIGS. 6 and 7 has precisely
the object of eliminating this disadvantage and redistrib-
uting the compression stresses uniformly over the whole
length of the cover.

To this effect, the self-propelled tube 1 is disposed on
a cradle 30 constituted by two tubes 31 and 32 parallel
to the tube 1 and ridigly connected together by two
coupling bars 33 rotatably mounted at the ends of the

axles 34 and 35 of the tubes 31 and 32, the length of the

bars being such that the tube 1, when empty, does not
rest on the guide track constituted in this example by
the rail 36.

In addition, a telescopic arm 37 is rigidly secured, at
each of its ends, to the shaft 38 integral with the sta-
tionary portion of the driving motor of the tube 1, and at
its other end by a pivot to the axle 34 of the tube 31.

Two guiding arms 39 are provided, freely mounted, on
the one hand on the two ends of the shaft 38 of the tube
1, and on the other, on the shafts 46 of two yokes carry-
ing horizontal rollers 41.

When it is desired, for example, to roil up the tar-
paulin 29 on the tube 1, the latter is turned in a clock-
wise direction. By reaction, the telescopic arms 37 tend
to urge the tube 31 towards the rails 36 and thus con-
stitute the counter arms of the self-propelled apparatus.
On the other hand, since the self-propelled tube rests
continually, by gravity, on the tubes 31 and 32 of the
cradle 30, the two tubes 31 and 32 are not in rotation by
friction, in an anti-clockwise direction, so that the cradle
30 moves from the right to the left as seen in FIG. 6,
a distance strictly equal to the length of tarpaulin wound
on to the tube 1.

In fact, the tubes 31 and 32 continually roll on the
apparent periphery of the self-propelled tube 1, that is to
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say on the last wound layer of tarpaulin, so that the
amount of travel at the periphery of the tubes 31 and
32 corresponds to the length of travel along the rails 36,
to which in turn corresponds an equal length of tarpau-
lin defined during the last winding turn in contact with
the tubes 31 and 32.

There is thus obtained a synchronization between the
movement of the cradle 3¢ in rolling up the tarpaulin 29
and the detachment of the latter from the covered sur-
face. Conversely, the same synchronization prevails dur-
ing unrolling of the tarpaulin 29 in the opposite direc-
tion.

Guiding of the apparatus is effected by the arms 39
with which are associated roller carrying yokes 41 co-
operating with the rails 36. It is, however, possible to
effect such guidance by arms rigidly fixed or not accord-
ing to the form of the guiding tracks, on the one hand
on the coupling bars 33 and on the other on the roller
carrying yokes 41.

FIG. 8 shows a simplified version of the apparatus illus-
trated in the FIGS. 6 and 7. In FIG. 8, the self-propelled
apparatus is constituted by a tube 42 on which is wound
the cover 43. The tube 42 rests on a cradle 44 constituted
by two parallel tubes 45 and 46 joined at their ends by a
coupling bar 47 rotatably mounted on the shafts 48 and
49 of the tubes 45 and 46.

The electric driving motor or motors are mounted in
the iaterior either of the tube 45 or tube 46 or in both
tubes 45 and 46.

The apparatus includes, moreover, a cable drum 50
mounted on the coupling bar 47 and connected, on one
hand, to supply connections for the motor or motors, and
on the other hand, to a fixed current take-off point not
shown and disposed outside the guide track 51.

The rotating part of the motors is rigid with the tube
to be driven whilst the stationary part of the motors is
rigid with the coupling bar 47. In the case where several
motors are provided, they will, of course, operate in
synchronism.

The driving in rotation of the tube 42 is effected in
this embodiment by friction with the tube or tubes 45
and 46, the tube 42 being maintained on its cradle by its
own weight.

Since the tube 42 is not self-driven, it is no longer
necessary to provide the telescopic counter arms con-
necting the shaft 52 of the tube 42 to one of the shafts
of the tubes 45 or 46.

However, in a manually driven variant of the apparatus,
if the tube 42 is driven by means of a crank handle for
example keyed to the shaft 52, it is useful to provide a
telescopic arm identical to that described above thus to
maintain the tube 42 on its cradle.

This kind of problem is no longer presented if one of
the tubes 45 or 46 is rotated in a similar manner.

In FIG. 9, the apparatus is constituted by a tube of
great length (or several tubes end to end), not shown in
the drawing and remaining by its own weight on a cradle
44 formed by two parallel rows 53 and 54. The rows 53
and 54 are formed by tube portions (45a, 45b . . ., 46a,
465 . . .) of equal length set end to end and mutually
separated by small gaps.

In these gaps between tube portions are provided cou-
pling bars 55 similar to those at the ends 47 for connecting
together the shafts of the tubes (454, 456 . . .) and the
tubes (46a, 46b . . .).

The apparatus comprises, moreover, a cable drum 50
mounted at one end of the cradle chassis constituted by
the coupling bars 47 and 55.

The cable drum 3¢ is connected to electric motors
which are mounted in the interior of one and/or the

‘other of tubes 454 and 46a and also within one and/or

the other of tubes 45d and 46d at the other end of the
apparatus. The supply lines to the latter are supported by
a cross member 36 connecting together the coupling bars
47 and 55. The drum 50 is also connected to a fixed
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current take-off point not shown and disposed for ex-
ample midway along the surface to be uncovered or
covered.

Naturally, to increase the power of the apparatus, a
greater number of electric motors can be provided, each
being disposed in one of the cradle tubes and having its
stationary portion fixed to one of the intermediate cou-
pling bars 55.

Moreover, it is possible to provide, for the two embodi-
ments described above, guiding means along the surface
to be covered or uncovered, such means being, for ex-
ample, guiding rails with which cooperate roller carrying
yokes mounted at the ends of the arms which are them-
selves mounted at their other ends on the cradle.

The present invention is not limited to the embodiments
described above but covers all variants thereof.

What I claim is:

1. Apparatus for rolling and unrolling sheet-like ele-
ments comprising; propelled cylindrical means around
which said elements are to be wound; reduction-drive
assembly means for rotatably driving said cylindrical
means and incorporated in said cylindrical means; a por-
tion of said reduction-drive assembly means being sta-
tionary with respect to said cylindrical means; means for
guiding and supporting said cylindrical means; and reac-
tion means for preventing rotation of said stationary
portion of said reduction-drive assembly means including
at least one arm, one end of said arm being rigid with
said stationary drive portion, and countering means on
the other end of said arm maintaining said arm against
the path of travel of said cylinder.

2. Apparatus according to claim 1, wherein said
countering means comprises a yoke member, two rollers
supported on said yoke for rotation about a horizontal
axis, a channel being provided running parallel to the
direction of movement of said cylindrical means, said
rollers being adapted to run along said channel.

3. Apparatus according to claim 2, comprising a
counter-weight attached to said yoke, said rollers being
adapted to roll along a rail parallel to the direction of
movement of said cylindrical means.

4. Apparatus according to claim 2, comprising two
auxiliary rollers constituting said guiding means and
mounted on said yoke for rotation about a vertical axis,
said auxiliary rollers being adapted to roll along the
bottom of the said channel.

5. Apparatus according to claim 1, wherein said at
least one arm constitutes said guiding means.

6. Apparatus according to claim 1, including at least
one auxiliary guiding arm associated with said at least
one arm.

7. Apparatus according to claim 6, including a shaft
fixed to the moving part of said cylindrical means, on
which shaft said auxiliary guide means is freely mounted.

8. Apparatus for rolling and unrolling sheet-like ele-
ments comprising; propelled cylindrical means around
which said elements are to be wound; reduction-drive
assembly means or rotatably driving said cylindrical
means and incorporated in said cylindrical means; a
portion of said reduction-drive assembly means being
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stationary with respect to said cylindrical means; means
for guiding and supporting said cylindrical means; reac-
tion means for preventing rotation of said stationary por-
tion of said reduction-drive assembly means; and a
supporting cradle disposed between said cylindrical means
and a surface over which said cylindrical means is to
travel, said cradle being constituted by two cylindrical
members parallel to said cylindrical means, connecting
bars rigidly connecting said members between their longi-
tudinal axes, said members being adapted to be driven
by frictional contact with successive layers of sheet-like
element rolled onto said cylindrical means, and to roll
along the path of travel of said latter.

9. Apparatus according to claim &, including a tele-
scopic arm rigidly connected towards one end to said
stationary drive portion, and a pivot-assembly connecting
its other end to the axis of one of said cylindrical mem-
bers of said supporting cradle.

10. Apparatus according to claim 8, comprising at
least two guiding arms, each pivotally connected at one
end to said cylindrical means at the axis of rotation of the
latter, a roller-carrying member attached to each other
end of said guiding arms, guide rails constituting said path
of travel of said cylinder and rollers on said roller-carry-
ing inember cooperating with said rails.

11. Apparatus according to claim 8 wherein said re-
duction-drive assembly means includes at least one elec-
tric motor disposed within at least one of said two
cylindrical members of said cradle, said stationary driving
portion being rigidly fixed by one of said connecting bars.

12, Apparatus according to claim 11 including a cable
drum for carrying an electric current feed cable for said
at least one electric motor, said drum being mounted on
a portion of said cradle.

13. Apparatus according to claim 8, wherein said cradle
comprises two parallel rows of axially aligned and oppo-
sitely disposed cylindrical portions mounted on axles, and
coupling bars joining opposite axle portions between
opposite pairs of said cylindrical portions.

14. Apparatus according to claim 1 wherein said re-
duction-drive assembly means includes a portion mounted
exteriorly of said cylindrical means and is attached to a
portion of said cylindrical means in alignment with its
axis of rotation.

15. Apparatus according to claim 8 wherein said re-
duction-drive assembly means includes a portion mounted
exteriorly of said cylindrical means and is attached to
one of said cylindrical members in alignment with its axis
of rotation.
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