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(54) IMPACT PROTECTOR AND ITS METHOD OF MAKING

(57) This invention concerns an impact protector de-
signed to form a shock or impact absorbing shell (1)
around an item, an object or a part (2) in order to prevent
in particular injuries to people contacting said item, object
or part, said protector consisting of a rectangular or
square shaped plate or sheet (3) of foam material.

Said impact protector is characterized in that said
plate or sheet has shape memory properties which
makes it wrap or coil itself elastically and automatically
into a cylindrical sleeve body (1’) around a winding axis
(WA) in its rest or stressfree state.
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Description

[0001] The present invention is related to the field of
the safety of people, for example staff and visitors, in
particular in building sites and in industrial plants, and
has as its general objective to provide efficient protection
against impact injuries (for example from pillars, col-
umns, posts, frames, edges, corners and the likes).
[0002] The present invention aims more specifically for
providing an impact protector device which is able to pro-
vide fast and straightforward 360° protection, is easy to
put in place and to remove, without need of any integrated
or separate fixing means and, whose implementation and
use do not lead to any damage or modification to the
item, structure or part it is attached to or removed from.
[0003] Nowadays, the function of protection against
impacts is fulfilled in different, more or less tedious and
costly ways and up to a variable degree of satisfaction,
often depending on the work quality and qualification of
the operator setting it up.
[0004] One known basic solution consists in wrapping
sheet of elastic or dampening material around the item
or part which has to be covered and to attach it with ad-
hesive tape. This solution is time consuming, generates
waste and is of inconsistent quality.
[0005] Another known solution consists in using spe-
cifically shaped foam parts, adapted to the item or part
to be covered, and fixing them by gluing. This solution
requires a large variety of different shapes and is likely
to damage at least the surface of the item or part when
removed.
[0006] Tubular sleeves made by extruding foam and
intended to be mounted (after having been cut open lon-
gitudinally) around ducts for heat insulation purposes are
also known in the art. But they are only adapted for a
small range of diameters and lose their capacity of abut-
ting closure after having been put on and taken off several
times. Moreover, they fit properly only once, often need
extra straps or tape in order to achieve good fitting, are
easily destroyed, have a poor grey appearance and pro-
vide generally at the most only one surrounding layer of
foam with poor shock absorbing properties.
[0007] Furthermore, snap around pipe or wire markers
are also known, but they are made of thin material, with
no cushioning or dampening properties.
[0008] The main aim of the present invention is to pro-
pose a new solution allowing to overcome the drawbacks
of the state of the art solutions in the field of protection
against impact injuries and showing the beneficial as-
pects exposed before.
[0009] In that respect, the invention proposes an im-
pact protector designed to form a shock or impact ab-
sorbing shell around an item, an object or a part in order
to prevent in particular injuries to people contacting said
item, object or part, said protector consisting of a rectan-
gular or square shaped plate or sheet of foam material,
said impact protector being characterized in that said
plate or sheet has shape memory properties which

makes it wrap or coil itself elastically and automatically
into a cylindrical sleeve body around a winding axis in its
rest or stressfree state.
[0010] The invention will be better understood by
means of the following description, which relates to pre-
ferred embodiments, given by way of non-limiting exam-
ples and explained with reference to the accompanying
drawings, in which:

- figure 1 shows a sheet of foamed material prior to
its conformation into an impact protector according
to the invention;

- figure 2 shows in a sectional view and by way of
example the sheet of figure 1 wrapped around a man-
drel during its heat treatment to become an impact
protector according to the invention;

- figures 3A to 3C are sectional views, along a plane
perpendicular to the winding axis, of three embodi-
ments of an impact protector according to the inven-
tion in its stressfree state;

- figure 4 is a view in a different scale of the detail A
of figure 3C;

- figures 5A and 5B are sectional views of examples
of items (angle iron/beam with polygonal section)
which can be shielded with an impact protector of
the invention, and

- figure 6 is a sectional view of a rectangular rod shield-
ed with an impact protector according to the inven-
tion.

[0011] The invention concerns an impact protector de-
signed to form a shock or impact absorbing shell 1 around
an item, an object or a part 2 in order to prevent in par-
ticular injuries to people contacting said item, object or
part, said protector consisting of a rectangular or square
shaped plate or sheet 3 of foam material, which is intend-
ed to be wrapped around the article to be shielded or
encapsulated.
[0012] According to the invention, said plate or sheet
3 has shape memory properties which makes it wrap or
coil itself elastically and automatically into a cylindrical
sleeve body 1’ around a winding axis WA in its rest or
stressfree state (i.e. under normal ambient conditions,
and when it is not exposed to any constraint or load and
not interacting with any physical body).
[0013] Thus, the invention provides a self-wrapping im-
pact protection which fits a wide range of shapes, sizes
and diameters and provides a 360° shielding of the sur-
rounded item, object or part against contact with users,
vehicle or any moving body passing in close proximity to
it.
[0014] Preferably, the inner diameter Di of the stress-
free coiled sleeve shaped body 1’ is at least slightly small-
er than the diameter Dcc of the circumscribed circle CC
of the sectional outline of the elongated item, object or
part 2 to be equipped with it, the cylindrical shell 1 formed
by the impact protector thus surrounding said item, object
or part 2 with at least a minimal elastic clamping force.

1 2 



EP 3 789 312 A1

3

5

10

15

20

25

30

35

40

45

50

55

[0015] So the surrounding shell 1 forming the impact
protector remains attached to the considered item, object
or part 2 without any additional fixing means (be it me-
chanical or adhesive). Furthermore, it does not need any
tool for attaching it and it can be removed without any
damage or degradation to the item, object or part 2 form-
ing the supporting and surrounded structure.
[0016] Finally, said impact protector can be attached
and removed numerous times, theoretically indefinitely,
without damage to it and without permanent structural
deformation or any reduction of its elastic clamping force
(when it is spread under constraint).
[0017] To provide a sufficient clamping force and thus
a sufficiently firm attachment of the impact protector cy-
lindrical shell 1 on the considered item, object or part 2,
the ratio Di/Dcc may be comprised between 0,40 and
0,95, advantageously between 0,50 and 0,70, preferably
around 0,60.
[0018] The shielded item, object or part 2 should be
surrounded over its entire circumference at least by no
less than one layer of foamed sheet material 3, to provide
a 360° uninterrupted protection.
[0019] To achieve this result, the impact protector
shows in its stressfree coiled sleeve shape at least two
mutually overlapping layer 4, 4’ portions, preferably over
at least 50% of the circumference of the sleeve shaped
body 1’ (figures 3A to 3C).
[0020] This can be obtained by taking into account a
maximum authorised forced increase of diameter of the
cylindrical sleeve body 1’ for impact protectors according
to the invention of a given size.
[0021] Now, a first improved version of the impact pro-
tector may show enhanced shielding at least in an area
of the item, object or part 2.
[0022] To obtain such an improved impact protector,
the invention may propose that said protector constitutes
an absorbing cylindrical shell 1 having at least two su-
perimposed layers 4, 4’, 4" over at least 50% of its cir-
cumference, preferably over at least 100% of its circum-
ference, when it is wrapped around the item, object or
part 2 to encapsulate or shield (figures 3C and 6).
[0023] A further improvement of the impact protector
can be achieved when the rectangular or square shaped
plate or sheet 3 of foamed material has a winding length,
i.e. a length WL in a direction perpendicular to its self-
winding axis WA, such that in its stressfree coiled sleeve
shape it shows at least two overlapping layers 4, 4’ of
foam sheet 3 material over its entire circumference, pref-
erably also when wrapped around an item, object or part
2 to be shielded or encapsulated (figure 6).
[0024] According to an other aspect of the invention,
in relation to an alternative approach, its stressfree coiled
sleeve shape may show two overlapping layers 4, 4’ of
foam sheet material over a major part of its circumfer-
ence, for example between 60% and 80% of said circum-
ference, and three such overlapping layers 4, 4’, 4" over
the remaining part of said circumference (figure 3C).
[0025] A most preferred embodiment of the impact pro-

tector of the invention verifies both of the two last aspects
mentioned herein before.
[0026] In order to reduce the risk of unwanted unwrap-
ping of the installed impact protector and also provide a
better enclosure of the cylindrical shell 1, the plate or
sheet 3 may show, in a strip-like area 5 extending along
its edge 5’ located outside in the stressfree coiled sleeve
shape, a continuously reducing thickness, tapering to-
wards the ridge of said edge 5’, so as to form a wedge-
like or bevelled outer section 5", having preferably an
angle of about 10° (figure 4).
[0027] A secondary function of the impact protector,
allowing an increased safety by preventing contact, may
be to signal the item, object or part 2 it is mounted on.
[0028] Thus, according to a first embodiment, the plate
or sheet 3 of foamed material has a high visibility marking
on its face 3’ corresponding to the outer-facing surface
in its stressfree coiled sleeve shape, preferably a bicol-
oured striped pattern, for example alternatively black and
yellow or red and white.
[0029] According to a second embodiment, the plate
or sheet 3 of foamed material is provided, on its face 3’
corresponding to the outer-facing surface in its stressfree
coiled sleeve shape, with a laminated, visually marked
film or foil 6, preferably showing a black and yellow striped
pattern, said film or foil 6 being advantageously em-
bossed.
[0030] The visible marking of the outer face of the im-
pact protector will be less impacted by the deformation
imposed by the sectional shape of the shielded item, ob-
ject or part 2 when at least two layers are surrounding
said latter.
[0031] As preferred practical embodiments, the
foamed material consists of reticulated polyethylene
foam having a density between 15 kg/m3 and 50 kg/m3,
advantageously between 20 kg/m3 and 40 kg/m3, pref-
erably around 30 kg/m3, and the sheet or plate 3 has a
current thickness between 5 mm and 15 mm, advanta-
geously between 6 mm and 10 mm, preferably around 7
mm.
[0032] Furthermore, the laminated film or foil 6 is ad-
vantageously a polyethylene film, preferably with a thick-
ness between 100 mm and 150 mm, most preferably
around 120 mm.
[0033] The invention also concerns a process for pro-
ducing an impact protector as described herein before,
characterized in that it mainly comprises the steps of:

- producing a rectangular or square shaped sheet or
plate 3 of foamed material,

- winding said sheet or plate 3 tightly around a man-
drel, a spindle or a similar support body,

- applying a heat treatment to said wound sheet or
plate 3 in order to confer shape memory properties
to said sheet or plate 3.

[0034] The striped pattern of the marking may, for ex-
ample, verify the criteria set in the French normative re-
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lated to safety signaling as mentioned in the French De-
cree: "Arrêté du 4 novembre 1993 - version consolidée
du 21 août 2019".
[0035] Of course, the invention is not limited to the em-
bodiments described and represented in the accompa-
nying drawings. Modifications remain possible, particu-
larly from the viewpoint of the composition of the various
elements or by substitution of technical equivalents with-
out thereby exceeding the field of protection of the inven-
tion.

Claims

1. Impact protector designed to form a shock or impact
absorbing shell (1) around an item, an object or a
part (2) in order to prevent in particular injuries to
people contacting said item, object or part, said pro-
tector consisting of a rectangular or square shaped
plate or sheet (3) of foam material,
characterized in that said plate or sheet (3) has
shape memory properties which makes it wrap or
coil itself elastically and automatically into a cylindri-
cal sleeve body (1’) around a winding axis (WA) in
its rest or stressfree state.

2. Impact protector according to claim 1, character-
ized in that the inner diameter (Di) of the stressfree
coiled sleeve shaped body (1’) is at least slightly
smaller than the diameter (Dcc) of the circumscribed
circle (CC) of the sectional outline of the elongated
item, object or part (2) to be equipped with it, the
cylindrical shell (1) formed by the impact protector
thus surrounding said item, object or part (2) with at
least a minimal elastic clamping force.

3. Impact protector according to claim 2, character-
ized in that the ratio Di/Dcc is comprised between
0,40 and 0,95, advantageously between 0,50 and
0,70, preferably around 0,60.

4. Impact protector according to anyone of claims 1 to
3, characterized in that in its stressfree coiled
sleeve shape it shows at least two mutually overlap-
ping layer (4, 4’) portions, preferably over at least
50% of the circumference of the sleeve shaped body
(1’).

5. Impact protector according to anyone of claims 1 to
4, characterized in that it constitutes an absorbing
cylindrical shell (1) having at least two superimposed
layers (4, 4’, 4") over at least 50% of its circumfer-
ence, preferably over at least 100% of its circumfer-
ence, when it is wrapped around the item, object or
part (2) to encapsulate or shield.

6. Impact protector according to anyone of claims 1 to
5, characterized in that the rectangular or square

shaped plate or sheet (3) of foamed material has a
winding length, i.e. a length (WL) in a direction per-
pendicular to its self-winding axis (WA), such that in
its stressfree coiled sleeve shape it shows at least
two overlapping layers (4, 4’) of foam sheet (3) ma-
terial over its entire circumference, preferably also
when wrapped around an item, object or part (2) to
be shielded or encapsulated.

7. Impact protector according to claim 4, 5 or 6, char-
acterized in that in its stressfree coiled sleeve
shape it shows two overlapping layers (4, 4’) of foam
sheet material over a major part of its circumference,
for example between 60% and 80% of said circum-
ference, and three such overlapping layers (4, 4’, 4")
over the remaining part of said circumference.

8. Impact protector according to anyone of claims 1 to
7, characterized in that the plate or sheet (3) of
foamed material shows, in a strip-like area (5) ex-
tending along its edge (5’) located outside in the
stressfree coiled sleeve shape, a continuously re-
ducing thickness, tapering towards the ridge of said
edge (5’), so as to form a wedge-like or bevelled
outer section (5"), having preferably an angle of
about 10°.

9. Impact protector according to anyone of claims 1 to
8, characterized in that the plate or sheet (3) of
foamed material has a high visibility marking on its
face (3’) corresponding to the outer-facing surface
in its stressfree coiled sleeve shape, preferably a
bicoloured striped pattern, for example alternatively
black and yellow or red and white.

10. Impact protector according to anyone of claims 1 to
9, characterized in that the plate or sheet (3) of
foamed material is provided, on its face (3’) corre-
sponding to the outer-facing surface in its stressfree
coiled sleeve shape, with a laminated, visually
marked film or foil (6), preferably showing a black
and yellow striped pattern, said film or foil (6) being
advantageously embossed.

11. Impact protector according to anyone of claims 1 to
10, characterized in that the foamed material con-
sists of reticulated polyethylene foam having a den-
sity between 15 kg/m3 and 50 kg/m3, advantageous-
ly between 20 kg/m3 and 40 kg/m3, preferably around
30 kg/m3, and in that the sheet or plate (3) has a
current thickness between 5 mm and 15 mm, advan-
tageously between 6 mm and 10 mm, preferably
around 7 mm.

12. Impact protector according to claim 10, character-
ized in that the laminated film or foil (6) is a polyeth-
ylene film, preferably with a thickness between 100
mm and 150 mm, preferably around 120 mm.
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13. Process for producing an impact protector according
to anyone of claims 1 to 8, characterized in that it
mainly comprises the steps of:

- producing a rectangular or square shaped
sheet or plate (3) of foamed material,
- winding said sheet or plate (3) tightly around a
mandrel, a spindle or a similar support body,
- applying a heat treatment to said wound sheet
or plate (3) in order to confer shape memory
properties to said sheet or plate (3).

14. Process according to claim 13, characterized in
that it consists also in applying a visual marking ac-
cording to claim 9 or in laminating a visually marked
film or foil (6) according to claim 10, for example by
gluing or heat welding, onto said sheet or plate (3)
of foamed material before it is wound around the
mandrel.
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