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(54) Title: TELESCOPIC PROTECTIVE COVER

FIG.2

(57) Abstract: A telescopic protective cover (1 ), in
which a plurality of box-shaped members (2) are slid-
able inside one another and are constrained to each oth-
er by at least one pantograph (10), which comprises a
plurality of basic cross joints (1 1 ) which are adjacent
to each other and interconnected one after another in the
direction (D) of movement of the telescopic cover (1);
each cross joint (1 1) comprises two telescopic arms
(12) hinged centrally to one another by means of a pin
(13) and, at the longitudinal ends (14), to respective
peripheral pins (15), which are aligned, in pairs, in a dir-
ection transversal to the direction (D) of movement of
the telescopic cover (1); for each pair of peripheral pins
(15) aligned with one another, both of the peripheral
pins (15) are fixed to a single box-shaped member (2).
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DESCRIPTION
TELESCOPIC PROTECTIVE COVER
Technical field
This invention relates to a telescopic protective cover, comprising a
plurality of box-shaped members which are slidable inside one another in

a substantially sealed manner.

Background art

Covers of this kind are used, in industrial contexts, both for accident
prevention and as protection against dirt, swarf, dust, coolants or
lubricants for the slideways of movable working parts of machine tools,

10 automatic machines or robotized equipment systems.

More specifically, the box-shaped member at one end of the telescopic
cover is mounted at a fixed position, whereas the box-shaped member at
the opposite end is solidly connected to the movable working part of the
machine or equipment syStem whose slideways must be protected.

15 Generally speaking, telescopic covers are provided in pairs associated
with each of the two sides of the feed stroke of the working part so that
when the latter moves back and forth along the slideways, the extension of
one telescopic cover corresponds to a complementary withdrawing of the
other telescopic cover, and \)ice versa. ‘

20 According to a first prior art technique, movement of the working part
along the slideways causes the box-shaped members to abut each other
in cascade, extending or withdrawing each telescopic cover according to
the direction in which adjacent box-shaped members are driven in
abutment.

25 Telescopic covers of this kind are usually provided with damping
elements, interposed between contiguous box-shaped members, because
the movement of the box-shaped members into abutment against each
other causes a sequence of impacts of considerable intensity.

Although they reduce acceleration and deceleration of the box-shaped



WO 2013/144688 PCT/IB2012/057610

members, however, the damping elements are not able to provide them
with the smooth and gradual movement that is, instead, desirable.
To solve this problem, according to solutions which are part of a different
prior art technique, pantograph-type or articulated connection actuators
5 have been produced, able to move all of the box-shaped members
simultaneously, that is to say in a substantially synchronised fashion.
According to this technique, all of the box-shaped members are connected
to a pantograph whose two opposite ends are connected to the respective
opposite ends of the telescopic cover.

10 That way, extension and withdrawing of the telescopic cover are controlled
by the accordion-like movement of the pantograph which guarantees the
uninterrupted, smooth movement of all of the box-shaped members.

An example of a pantograph able to simultaneously move all of the box-
shaped members of a telescopic cover is provided in patent GB 757555.

15 The pantograph described in patent GB 757555 has a plurality of central
pins, each fixed to a respective wall of a box-shaped member of the
telescopic cover. Hinged to each central pin there are two rods, whose
longitudinal ends are hinged to the longitudinal ends of the adjacent rods
by means of peripheral pins.

20 In that configuration, all of the pins are subject to high levels of wear, as
well as being greatly stressed. In addition to that, the peripheral pins are
suspended, that is to say, they are not supported by the telescopic cover,
and that, following wear on the pins and the play deriving from it, over time
causes incorrect positioning of the pantograph which may result in it

25 jamming or breaking.

This latter disadvantage is partly overcome in the pantograph described in
patent DE 957710.

The pantograph described in patent DE 957710 has a plurality of central
pins, each suspended between two adjacent box-shaped members of the

30 telescopic cover. Hinged to each central pin there are two rods, whose

longitudinal ends are hinged to the longitudinal ends of the adjacent rods
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by means of peripheral pins.
For each pair of peripheral pins aligned in the direction transversal to the
direction of movement of the telescopic cover, one of the two pins is fixed
to a respective wall of a box-shaped member, whilst the other is slidably
5 coupled to a track mounted along the same wall of the box-shaped
member.
Compared with the pantograph described in patent GB 757555, that
described in patent DE 957710 is more stable because it has a larger
number of pins supported by the telescopic cover and also the larger
10 number of thrust/pulling pins (in this case the peripheral pins) allows, on
one hand, improved balancing of actions on the box-shaped members,
and on the other hand, reduction of the stresses on the pins.
However, even in the pantograph described in patent DE 957710, the rods
are subjected to a considerable angular movement between the maximum
15 extension and maximum withdrawal positions of the telescopic cover, and
that still causes a high level of wear on the pins, as well as high stresses
on them, in particular when the telescopic cover is in the maximum
extension position.
Other examples of pantographs able to simultaneously move all of the
20 box-shaped members of a telescopic cover are supplied in patent
applications EP 963809 A2, EP 1232833 A1, EP 1262277 A1, US

2006/0102296. However, in these pantographs. too. the considerable - - -

angular movement of the rods between the maximum extension and
maximum withdrawal positions of the telescopic cover causes high levels

25 of wear and high stresses on the pins.

Disclosure of the invention

This invention has for an aim to provide a telescopic protective cover
which is free of the above mentioned drawbacks.

30 The invention accordingly provides a telescopic protective cover as
described in the appended claims.
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Brief description of the drawings

The advantages of the invention are more apparent from the detailed
description which follows, with reference to the accompanying drawings

5 which illustrate preferred non-limiting example embodiments of the
invention. In these drawings:

Figure 1 is a schematic perspective view of a telescopic protective
cover made according to the invention and in a maximum extension
position;

10 Figure 2 is a perspective view of the cover of Figure 1, turned over
and in its maximum extension position,

Figure 3 is a perspective view of the cover of Figure 1, turned over
and in its maximum withdrawal position;

Figure 4 is a plan view of an alternative embodiment of the cover of

15 Figure 1, turned over and in its maximum extension position; and

Figures 5 and 6 are two plan views of two further respective
alternative embodiments of the cover of Figure 1, turned over in their
maximum extension positions;

Figure 7 shows a scaled-up detail of the cover of Figure 1.

20

Detailed description of the preferred embodiments of the invention
In Figures 1 to 3 and in Figure 7, the numeral 1 denotes in its-entirety-a-
telescopic protective cover designed to protect the slideways for movable
working parts of machine tools, automatic machines or robotized
25 equipment systems against dirt, swarf, dust, coolants or lubricants.
The cover 1 extends longitudinally along its own central axis A and
comprises a plurality of box-shaped members 2, or boxes, made of sheet
steel, which are slidable inside one another in a substantially seaied
manner.
30 The innermost box-shaped member 2i is fixed to the frame T or to a
stationary portion of the machine or the equipment system whose
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slideways 9 must be protected, whereas the outermost box-shaped
member 2e¢ is fixed to a respective end M of a working part with which the
cover 1 is associated.
Therefore, all of the box-shaped members 2 are mobile, except the
5 innermost box-shaped member 2i.
The telescopic cover 1 may be single or may be part of a pair of telescopic
covers 1, structurally identical and opposite one another, each being
associated with one of the two opposite ends M of the working part. In that
way, when the working part moves back and forth along the slideways 9,
10 the extension of one telescopic cover 1 corresponds to a complementary
withdrawing of the other telescopic cover 1, and vice versa.
In each telescopic cover 1, the box-shaped members 2 comprise a larger
protective wall 3 from which two side walls 4, or sides, extend at right
angles.
15 In addition to the sides 4, the wall 3 is delimited by a front edge 5 and a
rear edge 6 which both extend transversely to the direction D of movement
and mutual sliding of the box-shaped members 2.
The direction D is parallel with the above-mentioned slideways 9 and with
the above-mentioned axis A.
20 At the front edge 5 of each box-shaped member 2 there is a scraper 7 of
known type.
As shown in Figure 2, on the opposite side.of the wall 3, the sides 4 are -
bent in the shape of an L in such a way that the box-shaped members 2
are transversely and telescopically contained inside each other, from the
25 innermost one to the outermost one.
At the rear edge 6, each box-shaped member 2 also has a rear wall 8
extending at a right angle between the sides 4.
In known ways, not illustrated herein, the box-shaped members 2 are
equipped with running systems such as, for example, rotary bearings,
30 wheels, shoes and the like, mounted on the walls 8 and with further
running systems such as, for example, rotary bearings, wheels, shoes and
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the like, mounted on the sides 4 to guarantee supporting and free running

of the box-shaped members 2 relative to each other and of the telescopic

cover 1 on the above mentioned slideways 9.

Each box-shaped member 2 is connected to each box-shaped member 2
5 adjacent to it by at least one pantograph 10 of a pair of pantographs 10

which are part of the cover 1.

It should be noticed that, as shown in Figures 2 and 4 in particular, in

reality there are two pantographs and each of them is an articulated

connection. A first pantograph or articulated connection is illustrated with a

10 dashed line L1 (drawn purely for the purpose of clarity), running parallel
with the respective rods 17, whilst the second pantograph is illustrated
with a dot - dashed line L2 (also drawn purely for clarity), running parallel
with the respective rods 17 of the second pantograph.

Each pantograph 10, or articulated connection, comprises a plurality of

15 basic cross joints 11, or basic crosses 11, which are adjacent to each
other and interconnected one after another in the direction D of movement
of the cover 1.

Each cross joint 11 comprises two telescopic arms 12 hinged centrally to
one another by means of a central pin 13.

20 Each arm 12 comprises a tubular element 16 inside which two rods 17
which telescopically protrude from the two longitudinal ends of the
selfsame tubular element 16 are slidably coupled.

As shown in Figures 3 and 7, the tubular element 16 and the rods 17 have
a flattened shape.

25 It is obvious that the rods 17 may have, for example, a hexagonal or
elliptical shape, since such shapes are equivalent and similar to a flat
shape.

At the centre of the tubular element 16, between the rods 17, there is a
housing for accommodating the respective central pin 13.

30 Each telescopic arm 12 of the cross joint 11 comprises, on opposite sides

of the central pin 13, two longitudinal ends 14 which are hinged to
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respective peripheral pins 15. Precisely, each of the rods 17 has, at its end
14 outside the tubular element 16, a housing for accommodating the
respective peripheral pin 15.
The peripheral pins 15 are aligned, in pairs, in the direction transversal to
5 the direction D of movement of the telescopic cover 1, and for each pair of
peripheral pins 15 which are aligned with each other, both of the
peripheral pins 15 are fixed to a single box-shaped member 2. In
particular, both peripheral pins 15 are fixed to the same wall 8 of a box-
shaped member 2 close to the respective sides 4.

10 The cross joints 11 are interconnected in pairs at a respective wall 8 by
means of a shared pair of peripheral pins 15 which are aligned with each
other.

The central pin 13 of each cross joint 11 is fixed to a box-shaped member -
2 which is interposed between the adjacent box-shaped members 2 which

15 the respective longitudinal ends 14 of the same cross joint 11 are hinged
to in pairs.

In particular, the central pin 13 of each cross joint 11 is fixed to a
movement wall 8 of a box-shaped member 2 which is interposed between
the adjacent box-shaped members which the respective longitudinal ends

20 14 of the same cross joint 11 are hinged to in pairs.

The central pins 13 are aligned in a row extending parallel with the
direction D of movement of the cover 1. In particular, each central pin 13 is
centrally fixed to the respective wall 8. In more detail, observing Figure 2,
the central pins 13 are present in all of the intermediate box-shaped

25 members 2.

The peripheral pins 15 are arranged in two rows extending parallel with
the direction D of movement of the cover 1 and at an equal distance from
the row of central pins 13. In more detail, observing Figure 2, the
peripheral pins 15 are present in all of the box-shaped members 2.

30 Each of the two pantographs 10 is constrained to a group of box-shaped
members 2 which are arranged one after another. Precisely, one of the
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two pantographs 10 is constrained to the outermost box-shaped member
2e and to all of the intermediate box-shaped members 2, whilst the other
of the two pantographs 10 is constrained to the innermost box-shaped
member 2i and to all of the intermediate box-shaped members 2.
5 Therefore, each of the intermediate box-shaped members 2 is connected
to both pantographs 10, and the latter are synchronised with one another
in their extension and withdrawal movement.
In other words, the two pantographs 10 are superposed one on top of the
other and offset from one another in the direction D of movement of the

10 telescopic cover 1, that is to say, along the above-mentioned axis A.

Along the direction D, that is to say, along the axis A, the peripheral pins
15 of one pantograph 10 alternate, one after another, with the peripheral
pins 15 of the other pantograph 10.

According to the alternative embodiment in Figure 4, the two pantographs

15 10 of the pair of pantographs 10 are interconnected by means of a plurality
of suspended pins 18, which are inserted in respective housings in the
tubular elements 16.

In particular, each cross joint 11 of one pantograph 10 is hinged to the
other pantograph 10 by means of four suspended pins 18, each of which

20 is located at an intermediate position between the central pin 13 of the
cross joint 11 and a respective longitudinal end 14 of the same cross joint
11. More precisely, the suspended pins 18 are arranged in two rows
exfending paraliel with the direction D of movement of the cover 1 and at
an equal distance from the row of central pins 13.

25 In this case, preferably, each of the two pantographs 10 is constrained to
all of the box-shaped members 2. For that purpose, the central pins 13, as
well as being present in all of the intermediate box-shaped members 2 are
also present in the innermost box-shaped member 2i and in the outermost
box-shaped members 2e. Therefore, each of the two pantographs 10

30 comprises two additional half-cross joints 11a, which are hinged to the
respective additional central pins 13, that is to say, to the central pin 13 of
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the wall 8 of the innermost box-shaped member 2i and, respectively, to the
central pin 13 of the wall 8 of the outermost box-shaped member 2e.
According to an alternative embodiment (not illustrated) of what is
described with reference to Figures 1 to 3, one of the two pantographs 10
5 is absent and the cover 1 comprises a single pantograph 10 which
connects all of the box-shaped members 2. In this case, preferably, each
cross joint 11 is interposed between a respective pair of walls 8 which are
facing each other, with the related pin 13 suspended between the walls 8.
Figure 5 shows a further alternative embodiment of what is described with
10 reference to Figures 1 to 3, in which there are two pairs of pantographs 10
which are arranged symmetrically side by side, that is to say, an equal
distance from the longitudinal central axis A of the telescopic cover 1.
Figure 6 shows an alternative embodiment of what is described with
reference to Figure 4, in which there are two pairs of pantographs 10
15 which are interconnected. Again in this case, the two pairs of pantographs
are arranged symmetrically side by side, that is to say, an equal distance
from the longitudinal central axis A of the telescopic cover 1. v
The alternative embodiments in Figures 5 and 6 are particularly useful for
wide telescopic covers and/or in those cases in which one wants to reduce
20 stresses on the pins.
Finally, it should be noticed that although reference was made to two pairs
of pantographs or articulated connections, obviously there could be more
than two. Moreover, according to embodiments not illustrated, the above-
mentioned articulated connections or pantographs could be mounted in
25 different positions relative to the cover 1, for example parallel with the
sides 4 and not necessarily arranged symmetrically.
In all of the alternative embodiments illustrated above, the maximum
opening angle of the cross joints is kept less than the telescopic covers of
the known type, the travel between the box-shaped members being the
30 same. Moreover, the stationary position of the peripheral pins,
guaranteeing a relatively large constant relative distance between the
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10

peripheral pins, allows balanced pulling without oscillations and/or bending

of the box-shaped members. All of that advantageously guarantees, on

one hand, a reduction in stresses on the pins, and, on the other hand, a

reduction in wear on the pins and rods thanks to their reduced relative

5 rotation.

Any distortions of the motion are automatically compensated for by the

variable length of the telescopic arms.

The invention described is susceptible of industrial application and may be

modified and adapted in several ways without thereby departing from the
10 scope of the inventive concept. Moreover, all the details of the invention

may be substituted with technically equivalent elements.
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CLAIMS
1. A telescopic protective cover, comprising a plurality of box-shaped
members (2) slidable inside one another and at least one pantograph (10)
constrained to a group of box-shaped members (2) arranged in succession;
5 the pantograph or articulated connection (10) comprises a plurality of basic
cross joints (11) which are adjacent to each other and interconnected in
succession in the direction (D) of movement of the telescopic cover (1);
each cross joint (11) comprises two arms (12) hinged centrally to one
another through the agency of a central pin (13); each arm (12) has, on

10 opposite sides of the central pin (13), two longitudinal ends (14) which are
hinged to respective peripheral pins (15); the telescopic cover (1) being
characterized in that the arms (12) of the cross joints of the pantograph (10)
are telescopic and, for each pair of peripheral pins (15) of the pantograph
(10) which are aligned in a direction transversal to the direction (D) of

15 movement of the telescopic cover (1), both of the peripheral pins (15) are
fixed to a single box-shaped member (2).

2. The telescopic protective cover according to claim 1, characterized in
that the central pin (13) of each cross joint (11) is fixed to a box-shaped
member (2) which is interposed between the adjacent box-shaped

20 members (2) which the respective longitudinal ends (14) of the same cross
joint (11) are hinged to in pairs.

3. The telescopic protective cover according to claim 2, characterized in
'that the central pins (13) are aligned in a row extending parallel to the
direction (D) of movement of the telescopic cover (1).

25 4. The telescopic protective cover according to claim 3, characterized in
that the peripheral pins (15) are aligned in two rows extending paraliel to
the direction (D) of movement of the telescopic cover (1) and at an equal
distance from the row of central pins (13).

5. The telescopic protective cover according to any of the claims from 2 to

30 4, characterized in that it comprises at least one pair of pantographs or
articulated connection (10), placed over each and mutually offset along the
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direction (D) of movement of the telescopic cover (1); the peripheral pins
(15) of one pantograph (10) being alternated, along the direction (D), with
the peripheral pins (15) of the other pantograph (10).
6. The telescopic protective cover according to claim 5, characterized in
5 that the two pantographs (10) of the pair of pantographs (10) are
interconnected with one another through the agency of a plurality of
suspended pins (18); each cross joint (11) of one pantograph (10) being
hinged to the other pantograph (10) through the agency of four suspended
pins (18), each of which is located at an intermediate position between the
10 central pin (13) of the cross joint (11) and a respective longitudinal end (14)
of the same cross joint (11).
7. The telescopic protective cover éccording to claims 3 and 6,
characterized in that the suspended pins (18) are aligned in two rows
extending parallel to the direction (D) of movement of the cover (1) and at
15 an equal distance from the row of central pins (13).
8. The telescopic protective cover according to any of the claims from 5 to
7, characterized in that it comprises two pairs of pantographs (10), the two
pantographs (10) of each pair being placed over each and mutually offset
along the direction (D) of movement of the telescopic cover (1); the two
20 pairs of pantographs (10) being placed side by side and being equidistant
from the central longitudinal axis (A) of the telescopic cover (1).
9. The telescopic protective cover according to any of the claims from 1 to
8, characterized in that each arm (12) comprises a tubular element (16)
inside which two rods (17) which telescopically protrude from the two
25 longitudinal ends of the selfsame tubular element (16) are slidably coupled;
the tubular element (16) being provided centrally, between the rods, with a
housing for accommodating the respective central pin (13); and each of the
rods (17) being provided, at the end of it (14) outside the tubular element,
with a housing for accommodating the respective peripheral pin (15).
30 10. The telescopic protective cover according to claim 9, characterized in
that the tubular element (16) and the rods (17) have a flattened shape.
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