EP 3 508 307 A1

(1 9) Europdisches

Patentamt

European
Patent Office
Office européen

des brevets

(11) EP 3 508 307 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
10.07.2019 Bulletin 2019/28

(21) Application number: 18150389.7

(22) Date of filing: 05.01.2018

(51) IntCl.:
B24C 9/00 (2006.07) B24C 3/06 (2006.07)
B038B 15/02 (2006.07) BO05B 16/80 (2018.07)

(84) Designated Contracting States:
AL AT BEBG CH CY CZDE DK EE ES FIFRGB
GRHRHUIEISITLILTLULVMC MKMT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
MA MD TN

(71) Applicant: Pinovo AS
5225 Nesttun (NO)

(72) Inventor: Njaa, Torleiv
5223 Nesttun (NO)

(74) Representative: Plougmann Vingtoft a/s
Strandvejen 70
2900 Hellerup (DK)

(54) A FRAMELESS CONTAINMENT SYSTEM WITH MAGNETIC LOCKING MEANS

(57) The present invention relates to a frameless containment system (1) with magnetic locking means (8).

9

FIG. 1A

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 508 307 A1 2

Description
FIELD OF THE INVENTION

[0001] The present invention relates to a frameless
containment system with magnetic locking means.

BACKGROUND OF THE INVENTION

[0002] When performing maintenance work, such as
abrasive blasting operations, it is often desirable to be
able to reduce dissemination of particles, such as debris,
dust or blasting media. To protect surrounding equip-
ment, installations and nearby personnel, it is thus often
necessary to build a containment system or enclosure
around an area that needs to be maintained.

[0003] Enclosures of this type are often constructed
from a large rigid frame covered by a membrane material.
As an alternative to the use of rigid frames, flexible en-
closure have shown better versatility.

However, ensuring substantially dust-tight connection
along the edges of the working area protected by the
enclosure have shown to be not straight forward. Abra-
sive blasting operations and other operations involving
flying particles may also pose a serious liability to the
operator performing the operation. Thus, tightness of the
enclosure around the edges of the working area is rather
crucial to avoid undesired distribution of particles in the
vicinity of the working area. Unfortunately, the joining of
the edges of these enclosures around the edges of the
working area is very often not sufficient requiring more
permanent additional sealing means to provide substan-
tially dust-tight connection. However, more permanent
additional sealing means reduce the versatility and the
removal of the enclosure when blasting operations are
terminated.

Furthermore, permanent additional sealing means, such
as glue, has also the disadvantage that they may con-
taminate the working area leading eventually to a less
efficient treatment of the working area.

[0004] Hence, there is a need for a system ensuring
dust-tight connection between the enclosure and the
edges of the working area defined by the enclosure.
[0005] Hence, animproved containment system would
be advantageous, and in particular a containment system
that ensure dust-tight connection between the edges of
the working area and the areas surrounding the enclo-
sure.

OBJECT OF THE INVENTION

[0006] An object of the present invention is to provide
a dust tight containment system ensuring dust-tight con-
nection between the edge of the containment system and
the edge of the working area.

[0007] In particular, it may be seen as an object of the
present invention to provide a frameless containment
system that solves the above-mentioned problems of the

10

15

20

25

30

35

40

45

50

55

prior art with a removable sealing mean.
[0008] An object of the present invention may be seen
as to provide an alternative to the prior art.

SUMMARY OF THE INVENTION

[0009] Thus, the above described object and several
other objects are intended to be obtained in a first aspect
of the invention by providing a frameless containment
system for providing a substantially dust-tight working
space surrounding a work area, such as a work area on
a ferritic or magnetic surface, the frameless containment
system comprising: a flexible enclosure comprising one
or more flexible sheets adapted to be placed around the
work area, the one or more flexible sheets comprising an
outlet for releasing gas and particles; one or more gas
inlet devices; wherein the flexible enclosure when placed
around the work area, defines a dust-tight working space
through magnetic means, located, at least partially, within
the edge of the flexible enclosure.

[0010] The flexible enclosure is adapted to be placed,
positioned or assembled around the work area.

[0011] The outlet for releasing gas and particles may
release gas vapors and material originated from the ac-
tions, such as surface treatments, performed underneath
the flexible enclosure.

The outlet for releasing gas and particles may be con-
nected to a suction hose so as to allow removal of gas
and particles by suction.

[0012] The flexible enclosure may be composed by
one or more flexible sheets having a plurality of edges
adapted to be assembled providing a main body section.
The plurality of edges of the flexible sheets may be adapt-
ed for being assembled around structures extending in
and out of the working space. The magnetic means may
be located, atleast partially, within the edge of the flexible
enclosure defined by the boundaries or plurality of edges
of the one or more flexible sheets.

[0013] Insome embodiments, the one or more flexible
sheets are made from a transparent polymer-based ma-
terial. It is thus possible to see through the flexible en-
closure during operation of the blasting nozzle or the like
positioned inside the enclosure. More specifically the ma-
terial may be a polyethylene composition comprising
flame-retardants and/or antistatic agents. Antistatic or
electrically dissipative properties may prevent dust from
attaching to the inside of the flexible enclosure, hence,
preserving visibility.

[0014] In some further embodiments, the one or more
flexible sheets are made of different materials.

[0015] Insome embodiments,the one ormore gasinlet
devices are adapted to introduce compressed fluids,
such as gas or liquids, into the flexible enclosure, thereby
keeping the frameless containment erected. The contain-
ment is thus kept erected without the need of a frame.
[0016] In some further embodiments, the one or more
gas inlet devices are adapted to introduce compressed
fluids, such as gas or liquids, and particles, thereby al-



3 EP 3 508 307 A1 4

lowing for introduction of materials suitable for surface
treatment within the work area.

[0017] The one or more gas inlet devices may thus be
used for both keeping the frameless containment system
erected and for introducing materials to perform surface
treatment.

[0018] Insomeembodiments, the one ormore gasinlet
devices comprise a second gas inlet device which is
adapted to keep the frameless containment system
erected.

[0019] In some embodiments, the work area is a sur-
face to be subjected to a surface treatment such as abra-
sive blasting or painting.

[0020] In some further embodiments, the outlet for re-
leasing gas and particles is configured for connecting a
vacuum device for drawing gas and particles out of the
flexible enclosure.

Thus, the outlet may be configured for connecting to a
suction hose.

[0021] In some embodiments, the frameless contain-
ment system further comprising a vacuum device con-
nected to the outlet for releasing gas and particles, the
vacuum device suitable for drawing gas and particles out
of the flexible enclosure.

[0022] In some further embodiments, the magnetic
means comprise permanent magnets arranged in a chain
structure.

[0023] For example, the permanent magnets may be
block-shaped permanent magnets arranged in a chain
structure.

[0024] In some embodiments, the magnetic means
comprises electromagnets.

[0025] The chainstructure may comprise nonmagnetic
materials.

[0026] Insomeembodiments,the magnetic means are
attached to the edge of the flexible enclosure.

[0027] The magnetic means maybe within the edge of
the flexible enclosure or attached to or within the plurality
of edges of the flexible sheets.

[0028] Insomeembodiments,the magnetic means are
located within sleeves at the edge of the flexible enclo-
sure.

[0029] The sleeves may comprise metallic materials,
such as metallic braids.

[0030] The sleeves may also comprise plastic, rubber
or other materials.

[0031] In some embodiments, the magnetic means
has a magnetic strength between 0.3 N/mm to 30 N/mm,
such as between 1 N/mm and 5 N/mm.

[0032] The force measured when pulling the magnets
from the surface, depends on the strength of the magnet
and the distance from the magnet to the ferritic surface
or to another magnet. The strength of the magnet de-
pends on the quality of material and the size and shape
of the magnet. The distance is defined by the thickness
of the braid, such as a metallic braid, the sheeting thick-
ness and the thickness of the surface treatment, such as
the paint, or other surface substances, such as the one
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produced by corrosion. The resultant pull force is defined
in N/mm, wherein the length measurement relates to the
length of the magnetic means, such as a magnetic chain.
In practical use, the wanted pull force is typically between
0.3 N/mm to 2 N/mm. As distance between the magnets
and the ferritic surface or another magnet, can typically
differ from 0.1 mm to 15 mm depending on the thickness
of the paint, braid and sheeting, the magnet force of the
magnets measured when pulling the magnets from a
plane steel surface, 5 mm thick, can differ between 0.3
N/mm to 30 N/mm, when measured on a row of magnets
from 50 to 100 mm long.

[0033] Magnets comeindifferenttemperature classes,
and for work on hot surfaces a suitable temperature class
should be chosen.

[0034] The magnetsare assembled with alternated po-
larity.
[0035] The magnetic means has a magnetic strength

between 1 N/mm and 5 N/mm when measured on a 5
mm thick steel plate with a roughness of 0-100 um,
wherein the length measurement relates to the length of
the magnetic means, such as a magnetic chain.

[0036] The specific magnetic strength between 0.3
N/mm to 30 N/mm, such as between 1 N/mm and 5 N/mm,
is necessary so as to allow for keeping the flexible en-
closure attached to the work area during operation and
at the same time allowing for removal after use.

In that, it is an optimized range in relation to the needs
of the flexible enclosure, i.e. tight during operation but
removable upon pulling action from the user.

[0037] Thus, the magnetic means may comprise a row
of permanent block shaped magnets placed inside a me-
tallic braided sleeve. The ends of the sleeves may be
closed with tape. The magnetic means are thus flexible
and can be bentand can be attached and removed easily.
This in turn allows for efficient fastening of the frameless
containment system to magnetic/ferrous structures with
complex structures.

[0038] In some further embodiments, the frameless
containment system further comprises an inlet opening,
such as a blasting hole, suitable for introducing com-
pressed gas and particles.

[0039] The particles may be blasting media or paint,
thus blasting may be achieved through a separate line
via the inlet opening.

[0040] In some embodiments, when the frameless
containment system is assembled, the flexible enclosure
comprises one or more wedge shaped elements between
the magnetic means and the working area.

[0041] In some further embodiments, the one or more
wedge shaped elements comprise the outlet for releasing
gas and particles and the one or more gas inlet devices.
[0042] The one or more wedge shaped elements may
comprise magnetic materials.

[0043] The one or more wedge may thus be part of the
magnetic locking system and provide a robust structure
forthe location of the outlet for releasing gas and particles
and the one or more gas inlet devices.
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[0044] The edges of the one or more flexible sheets
may be adapted to be joined onsite during assembly of
the flexible enclosure around the work area. Additionally,
some of the edges, such as the edges of the parts of the
flexible sheets defining the lower funnel-shaped section,
may be pre-joined prior to delivery of the flexible enclo-
sure.

[0045] The edges may also be adapted for being as-
sembled around structures extending in and out of the
working space, for example via magnetic means, such
as one or more magnets or components comprising mag-
netic materials, located within the edges, to provide a
substantially dust-tight connection.

In some embodiments, magnetic means may comprise
additional magnetic means, such as one or more mag-
nets located, at least partially, along the edges of the
openings of the flexible enclosure so as to provide sub-
stantially dust-tight connection between the pipe and the
flexible sheets.

[0046] The first, and other aspects of the present in-
vention may each be combined with any of the other as-
pects and embodiments. These and other aspects and
embodiments of the invention will be apparent from and
elucidated with reference to the embodiments described
hereinafter.

BRIEF DESCRIPTION OF THE FIGURES

[0047] The frameless containment system according
to the invention will now be described in more detail with
regard to the accompanying figures. The figures show
one way of implementing the present invention and is not
to be construed as being limiting to other possible em-
bodiments falling within the scope of the attached claim
set.

Figure 1A is a drawing of the frameless containment
system comprising the magnetic means according
to some embodiments of the invention.

Figure 1B is a drawing of the frameless containment
system comprising the magnetic means according
to some other embodiments of the invention.
Figure 2 is a drawing of the frameless containment
system comprising the magnetic means according
to some embodiments of the invention applied to
working area having a complex geometry.

Figures 3A and 3B are the front view and the per-
spective view of two flexible sheets assembled
around a pipe structure according to some embodi-
ments of the invention.

Figures 4A and 4B are the perspective view and the
front view of a frameless containment system as-
sembled so as to surround a closed pipe structure
according to some other embodiments of the inven-
tion.

Figure 5is the perspective view of two flexible sheets
assembled around a complex structure according to
some further embodiments of the invention.
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Figure 6 is a magnetic chain comprising a row of
permanent block shaped magnets providing flexibil-
ity to the magnetic means according to some em-
bodiments of the invention.

DETAILED DESCRIPTION OF AN EMBODIMENT

[0048] Figure 1Ais a drawing of the frameless contain-
ment system 1 comprising a magnetic chain 8 contained
within the sleeves at the edge of the flexible enclosure
9. The presence of the flexible magnetic chain allow for
a dust tight environment around the working area, in this
example characterized by the presence of structure 4.
The frameless containment system 1 further comprises
an inlet opening 2 suitable for introducing compressed
gas and particles or fluids via a blasting hose 3.

The frameless containment system 1 is characterized by
the presence of a wedge shaped element 7 ensuring
magnetic bond between the magnetic chain 8 and the
underneath edge of the working area. The wedge shaped
element 7 comprises the outlet 5 for releasing gas and
particles configured for connecting a vacuum device for
drawing gas, thus suitable for connecting to a suction
hose.

The wedge shaped element 7 also comprises the gas
inlet device 6 adapted to introduce compressed fluids,
such as gas or liquids, into the flexible enclosure.
Figure 1B is a drawing of the frameless containment sys-
tem 19 comprising a magnetic chain 20 contained within
the sleeves at the edge of the flexible enclosure 21. The
presence of the flexible magnetic chain allow for a dust
tight environment around the working area, in this exam-
ple characterized by the presence of structure 22.

The frameless containment system 19 further comprises
an inlet opening 23 suitable for introducing compressed
gas and particles or liquids via a blasting hose 24.

The frameless containment system 19 is characterized
by the presence of a suction hose 25 entering the frame-
less containment system 19 at the edge between the
magnetic chain 20 and the working area surface. The
inlet 26 for introducing the gas inlet device is separated
from the suction hose 25 and located in a different posi-
tion on the frameless containment system 19.

[0049] Figure 2 is a drawing of the frameless contain-
ment system 13 comprising the magnetic means 14 fas-
tening the frameless containment system 13 around a
working area having a complex structure 18.

The frameless containment system 13 comprises aninlet
opening suitable for introducing compressed gas and
particles via a blasting hose 10.

The frameless containment system 13 comprises also a
funnel-shaped section 15. By a funnel-shaped section of
the flexible enclosure is meant that the sides of the flex-
ible enclosure are inclined and gradually incline toward
each other when seen in the direction towards the outlet
opening. The sides of the flexible enclosure thus provides
a funnel or V-shaped hollow terminating in the outlet
opening 12.
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The gasinletdevice 11 adapted to introduce compressed
fluids, such as gas or liquids into the flexible enclosure
enters the frameless containment system 13 also via the
funnel-shaped section 15.

Figures 3A and 3B are the front view and the perspective
view of two flexible sheets 27 and 30 assembled around
a pipe structure 31.

This embodiment shows how two flexible sheets can be
used to create a flexible enclosure defining a dust-tight
working space around a pipe structure 31.

In this configuration, the magnetic chains 28 and 29 are
attached to each other, thus this allow for the formation
of a frameless containment system also around non-
magnetic pipe structures, avoiding the need of other seal-
ing means such as straps or tape.

In this configuration only one flexible enclosure, i.e. 27
has opening for suction hose 33, blasting hose 32 and
gas inlet device 34.

Figures 4A and 4B are the perspective view and the front
view of a frameless containment system 35 assembled
so as to surround a closed pipe structure 36.

In this embodiment, the flexible enclosure 37 is assem-
bled so as to define a dust tight working area around the
closed pipe structure 36. In order to do so, the magnets
of the magnetic chain 38 are partially attached to each
other and partially attached to the closed pipe structure
36. This configuration allows also for defining a dust tight
working area around pipes that are not metallic as the
magnets are, at least partially, attached to each other.
[0050] Figure 5 is the perspective view of two flexible
sheets 39 and 40 assembled around a complex structure
41. The magnets of the magnetic chains 42 and 43 are
partially attached to each other and partially attached to
the surface of the working area. The suction hose and
the gas inlet device are present but not shown for the
sake of simplicity.

This configuration can also be used in combination with
the funnel-shaped section as shown in figure 2 or with
separate openings within the sheets for the suction hose
and the gas inlet device.

[0051] Figure 6 is a magnetic chain 17 comprising a
row of permanent block shaped magnets 16 connected
together and showing high degree of flexibility.

[0052] Although the present invention has been de-
scribed in connection with the specified embodiments, it
should not be construed as being in any way limited to
the presented examples. The scope of the present in-
vention is set out by the accompanying claim set. In the
context of the claims, the terms "comprising" or "com-
prises" do not exclude other possible elements or steps.
Also, the mentioning of references such as "a" or "an"
etc. should not be construed as excluding a plurality. The
use of reference signs in the claims with respect to ele-
ments indicated in the figures shall also not be construed
as limiting the scope of the invention. Furthermore, indi-
vidual features mentioned in different claims, may pos-
sibly be advantageously combined, and the mentioning
of these features in different claims does not exclude that
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a combination of features is not possible and advanta-
geous.

Claims

1. Aframeless containment system for providing a sub-
stantially dust-tight working space surrounding a
work area, said frameless containment system com-
prising:

- a flexible enclosure comprising one or more
flexible sheets adapted to be placed around said
work area, said one or more flexible sheets com-
prising an outlet for releasing gas and particles;
- one or more gas inlet device;

wherein said flexible enclosure when placed around
said work area, defines a dust-tight working space
through magnetic means, located, at least partially,
within the edge of said flexible enclosure.

2. Aframeless containment system according to claim
1, wherein said one or more gas inlet devices is
adapted to introduce compressed fluids, such as gas
or liquids, into said flexible enclosure, thereby keep-
ing the frameless containment erected.

3. A frameless containment system according to any
of the preceding claims, wherein said one or more
gasinletdevicesis adaptedtointroduce compressed
fluids, such as gas or liquids, and particles, thereby
allowing for introduction of materials suitable for sur-
face treatment within said work area.

4. A frameless containment system according to any
of the preceding claims, wherein said outlet for re-
leasing gas and particles is configured for connecting
a vacuum device for drawing gas and particles out
of said flexible enclosure.

5. A frameless containment system according to any
ofthe preceding claims, further comprising a vacuum
device connected to said outlet for releasing gas and
particles, said vacuum device suitable for drawing
gas and particles out of said flexible enclosure.

6. A frameless containment system according to any
of the preceding claims, wherein said magnetic
means comprise permanent magnets or electromag-
nets arranged in a chain structure.

7. A frameless containment system according to any
of the preceding claims, wherein said magnetic
means are attached to said edge of said flexible en-
closure.

8. A frameless containment system according to any
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of the preceding claims, wherein said magnetic
means are located within sleeves at said edge of
said flexible enclosure.

A frameless containment system according to claim
8, wherein said sleeves comprise metallic materials,
such as metallic braids.

A frameless containment system according to any
ofthe preceding claims 8 and 9, wherein said sleeves
comprise plastic, rubber or any other materials.

A frameless containment system according to any
of the preceding claims, wherein said magnetic
means has a magnetic strength between 0.3 N/mm
to 30 N/mm, such as between 1 N/mm and 5 N/mm

A frameless containment system according to any
of the preceding claims, further comprising an inlet
opening, such as a blasting hole, suitable for intro-
ducing compressed gas and particles.

A frameless containment system according to any
of the preceding claims, wherein, when assembled,
said flexible enclosure comprises one or more
wedge shaped elements between said magnetic
means and said working area.

A frameless containment system according to any
of the preceding claims, wherein said one or more
wedge shaped elements comprise said outlet for re-
leasing gas and particles and said one or more gas
inlet devices.

A frameless containment system according to claim
14, wherein said one or more wedge shaped ele-
ments comprise magnetic materials.
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