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(57) A vessel having an air inlet, said vessel being
applicable on a liquid application tool, said air inlet com-
prising a plurality of openings, each opening having a
surface area of at the most 15 mm?2, said air inlet being
provided with a closure valve (15,16) made of flexible
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Self regulating vent for a paint supply vessel.

elastomer material, said valve (15,16) being resiliently
mounted on said air inlet in such a manner as to cover
said plurality of openings and to open upon a predeter-
mined pressure difference between afirst pressure inside
said vessel and a second pressure outside said vessel.
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Description

[0001] The present invention relates to a vessel used
for storing a liquid or viscous material to be supplied to
a liquid application tool, said vessel having an air inlet.
[0002] Suchavesselis known and commonly used for
various applications. For example, it can be used for stor-
ing paint or another liquid product or viscous material.
The vessel is mounted onto a pneumatic or otherwise
powered liquid application tool, such as for example a
spray gun. The vessel is sealed with a closure lid, which
typically clicks onto an upper rim of the vessel or can be
held on by a screw-type thread or other various mounting
and sealing means. The vessel, and in particular the clo-
sure lid, is punctured or otherwise opened before or after
mounting the vessel onto the liquid application tool. In
such a manner an air inlet is provided for equalizing the
pressure difference that builds up in the vessel as the
liquid is applied. In such a manner air can flow to the
interior of the vessel thereby facilitating a supply of the
liquid..

[0003] A drawback of the known vessels is that the
vessel needs to be punctured or otherwise opened in
order to provide the air inlet. Once punctured or opened,
the vessel is no longer integral and can serve only to
supply the material to the application tool in a relatively
upright orientation. Once opened, it becomes difficult to
leave unused product in the vessel as air continues to
enter the vessel. Moreover the product will leak out of
the vessel when the latter is removed from the application
tool and turned upside down. With the known vessels it
is therefore necessary to remove the punctured lid and
replace it with a non-punctured one, or transfer the con-
tents entirely by pouring the material into a new, genuine
vessel for temporary storage away from the application
tool.

[0004] The objective of the invention is to provide a
vessel where it is no longer necessary to puncture the
latter for the purpose of providing an air inlet.

[0005] For this purpose, a vessel according to the
present invention is characterised in that said air inlet
comprises a plurality of openings, each opening having
a surface area of at the most 15 mm2, said air inlet being
provided with a closure valve made of flexible elastomer
material, said valve being resiliently mounted on said air
inlet in such a manner as to cover said plurality of open-
ings and to open upon a predetermined pressure differ-
ence between a first pressure inside said vessel and a
second pressure outside said vessel. The use of the clo-
sure valve applied on the air inlet provides for air supply
regulation by means of the pressure difference present
over the valve. For example, if the vessel is mounted
onto a spray gun, the spraying will cause the liquid
amount present inside the vessel to diminish, thereby
creating alower pressure in the interior of the vessel com-
pared to the exterior thereof. The pressure difference will
cause the valve to open and let air flow into the interior
of the vessel. When the spraying stops, the pressure dif-
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ference will no longer be present thereby closing the
valve. In this manner, the valve is automatically regulat-
ed.

[0006] Preferably said vessel comprises a closure lid
having a seat on which said air inlet is applied. In such
a manner care is taken that the air inlet is applied on the
closure lid.

[0007] Afirst preferred embodiment of avessel accord-
ing to the present invention is characterised in that said
openings are applied along a circumference of a circle
and wherein said valve has a circularly shaped member
covering said openings. The circular distribution of the
openings stimulates a well distributed air flow.

[0008] A second preferred embodiment of a vessel ac-
cording to the present invention is characterised in that
a further opening is applied in the centre of said circle,
said valve having a stem extending from said member
and penetrating into said further opening. In such a man-
ner the stem is surrounded by the air flow openings.
[0009] Preferably said closure lid comprises a conical-
ly shaped part on which said seat is applied in such a
manner as to form aflat surface, said plurality of openings
being applied through said seat. In such a manner, a
screen can be applied to filter the material as it leaves
the vessel. Depending on the application, the filtering
screen may cover the seat or may bypass it.

[0010] A third preferred embodiment of a vessel ac-
cording to the present invention is characterised in that
said seat is formed by a protrusion extending inside said
vessel. In such a manner and even with a conically
shaped closure lid, the valve acts on flat surface.
[0011] The invention also relates to a closure lid as
part of a vessel according to the present invention.
[0012] The invention will now be described in more de-
tails with reference to the drawings showing a preferred
embodiment of a vessel according to the invention. In
the drawings:

figure 1 shows an overall view of the vessel mounted
on a spray gun.;

figure 2 shows a top view of the closure lid;

figure 3 shows the inner side of the closure lid;
figure 4 shows a cross section along the line IV-IV’;
figure 5 shows a detailed view of the plurality of holes;
and

figure 6 shows a cross section through the closure
valve.

[0013] Inthedrawings asame reference signhasbeen
allocated to a same or analogous element.

[0014] The vessel 1 illustrated in figure 1, is mounted
on a spray gun 4 provided with a handle 5 for controlling
the spray volume. In this particular example a spray gun
is used as a liquid application tool. It will however be clear
that other application tools than a spray gun can be used.
The vessel is provided for storing and conveying paint to
the spray gun. It will however be clear that the present
invention is not limited to vessels for storing paint and
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that the vessels may contain any other liquid or viscous
material to be supplied to the application tool. The vessel
also comprises a reservoir 2, which is closed by means
of a closure lid 3. The closure lid is preferably clicked on
a rim of the reservoir with a pressure fit interlocking de-
sign. The vessel can also comprise a mixing cup which
is removably mounted thereto. The mixing cup is used
for preparing a mixture, in particular paint, prior to pouring
it into the vessel, which is subsequently mounted onto
the application tool. The removably mounted mixing cup
enables to incorporate the mixing cup as part of the ves-
sel, thereby avoiding the need to transfer the liquid to
another vessel prior to the application thereof. This ex-
tends the utility of a mixing cup, reduces waste, and re-
ducesthe costand the number of stepsin the liquid (paint)
preparation process.

[0015] Asillustratedinfigure 2, which shows atop view
of the closure lid 3, the latter comprises a closure rim 6
for fixing the closure lid on the reservoir 2. The closure
rim is upright with respect to the closure lid surface 11
extending from the closure rim towards a central opening
7 applied on a protrusion and provided for mounting the
vessel 1 on the spray gun 4. Triangularly shaped rein-
forcement elements 8 extend as from the closure rim’s
upright part towards the central opening over a short sec-
tion of the closure lid surface 11. The reinforcement el-
ements reinforce the connection between the closure rim
6 and the closure lid surface 11 and also the whole clo-
sure lid, in such a manner as to firmly sustain the weight
of the liquid when the vessel is applied on the application
tool.

[0016] The closure lid further comprises an air inlet 9.
As illustrated in the figures 2 and 3, the air inlet crosses
the closure lid surface 11 and comprises a plurality of
openings 10. The air inlet is applied approximately half
way between the closure rim 6 and the central opening
7. The openings are applied along a circumference of a
circle. As illustrated in figure 4, the air inlet is preferably
applied onaseat 12. Especially when the closure lid com-
prises a conically shaped part, which is favourable when
a filtering screen is mounted, the seat 12 forms a trian-
gularly shaped protrusion (as seen in the sectioned view
of figure 4) inside the vessel and with respect to the cover
lid surface 11. The air inlet location may be adjusted for
various reasons, such as to incorporate the aforemen-
tioned filtering screen. In the illustrated embodiment the
air inlet is applied on the closure lid. Alternatively the air
inlet could also be applied on the reservoir 2, preferably
in the upper part thereof.

[0017] The openings 10 are applied in the flat surface
part of the seat which extend substantially parallel with
respect to line 13. In such a manner, the air penetrates
perpendicularly through the openings 10 and turbulences
are avoided which would be generated in case that the
openings would be applied in the conical surface. When
seen from the outer side of the closure lid (figure 2), the
airinlet 9 is as if to say applied in a cavity, applied on the
closure lid’s surface 11.
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[0018] Asis illustrated in figure 5, which shows a de-
tailed view of the openings, the latter are rather small and
have preferably a diameter d1 = 1,6 mm. The dimension
of the diameter d1 is determined in function of the liquid
to be applied and the amount of air flow needed into the
interior of the vessel. The diameter of each opening can
vary between 0.2 mm to 4 mm. At the most each of the
plurality of openings have a surface of 15 mm2. Prefer-
ably the plurality of holes 10 are situated inside a circle
C having a diameter d2 = 6 mm. However, diameter d2
may also vary according to the liquid to be applied and
air flow needed into the vessel interior.

[0019] The air inlet is further provided with a closure
valve 14 made of a flexible elastomer material such as
silicone rubber, fluorosilicone, fluoroelastomers or per-
fluoroelastomers. The choice of the elastomer material
of which the valve is made, is in function of the liquid that
will be presentin the vessel. Indeed, care has to be taken
that the latter material is chemically resistant to this liquid.
Nor is the location of the valve assembly limited to place-
ment in the closure lid, the valve assembly may also be
mounted in the reservoir if the air inlet is applied there.
[0020] In order to apply the closure valve, the air inlet
is preferably provided with a further opening 14 as illus-
trated in figures 5 and 6. This further opening 14 is applied
in a centre of the circle C within which the openings 10
are applied. The valve comprises preferably a stem 15
on which a circularly shaped member 16 is mounted as
illustrated in figure 6. The circularly shaped member is
dimensioned in such a manner that it covers the plurality
of openings. Such a type of valve is also called an um-
brella valve. The circularly shaped member 16 extends
on the inner side of the closure lid, whereas the stem 15
penetrates through the further opening 14 in order to
reach the outer side of the closure lid 3. The stem 15 is
somewhat compressed inside the further opening 14 so
that it bulges out at the outer side, thereby firmly fixing
the valve to the air inlet. The valve thus covers the open-
ings and opens upon a pressure difference between a
first pressure P1inside the vessel and a second pressure
P2 outside the vessel.

[0021] When the user activates the handle 5 of the
spray gun, the gun will open thereby causing a pressure
drop inside the vessel. As the pressure P1, inside the
vessel is then lower than the pressure P2 outside the
vessel, a pressure difference will be established over the
air inlet, causing the valve to open and thus allowing air
from the outside to flow via the plurality of openings 10
inside the vessel. As soon as the handle is released, the
pressure difference becomes negligible, thereby causing
the valve to close. The valve is thus self regulating and
as the valve closes after release of the handle, the vessel
is closed and there is no need to change the closure lid,
even if the liquid remains stored in the vessel.

[0022] The closure lid and the reservoir are preferably
made of plastic disposable material so as to provide a
low cost product. Moreover, there is also no need to clean
the reservoir. It has to be noted that a silicone valve may
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swell upon exposure to certain solvents which may be
present in the liquid. However this will not affect the op-
eration of the valve as the member 16 does not cross the
boundaries of the seat.

[0023] The valve can be designed in such a manner
that it opens at predetermined pressure differential be-
tween the interior and exterior of the vessel. The valve
design can be optimized to open at as low as 5 millibar
of pressure or as high as 100 millibar, depending on
needs of the application. The valve has also a self sealing
feature, as even without pressure difference the stem
holds the valve closed due to the pretension in the stem.
The self regulating properties of the valve cause the air
volume passing through the plurality of openings to be
directly dependent on the amount of liquid sprayed. To
increase the flow of air into the vessel, the size of the
valve and seat openings can be increased or multiple
valve mountings could be used.

Claims

1. Avessel, in particular for containing paint, said ves-
sel having an air inlet, said vessel being applicable
on a liquid application tool, characterised in that
said air inlet comprises a plurality of openings, each
opening having asurface area of at the most 15 mm?2,
said air inlet being provided with a closure valve
made of flexible elastomer material, said valve being
resiliently mounted on said air inlet in such a manner
as to cover said plurality of openings and to open
upon a predetermined pressure difference between
afirstpressure inside said vessel and a second pres-
sure outside said vessel.

2. The vessel as claimed in claim 1, characterised in
that said vessel comprises a closure lid having a
seat on which said air inlet is applied.

3. Thevesselasclaimedinclaim1or?2,characterised
in that said openings are applied along a circumfer-
ence of a circle and wherein said valve has a circu-
larly shaped member covering said openings.

4. The vessel as claimed in claim 3, characterised in
that a further opening is applied in a centre of said
circle, said valve having a stem extending from said
member and penetrating into said further opening.

5. The vessel as claimed in any one of the claims 2 to
4, characterised in that said closure lid comprises
a conically shaped part on which said seat is applied
in such a manner as to form a flat surface, said plu-
rality of openings being applied on said seat.

6. The vessel as claimed in claim2, characterised in
that said seat is formed by a protrusion extending
inside said vessel.

10

15

20

25

30

35

40

45

50

55

The vessel as claimed in claim 2 or 6, characterised
in that said seat is applied approximately half way
between a rim and a centre of said lid.

The vessel as claimed in any one of the claims 1 to
7,characterised in that the vessel comprises a mix-
ing cup removably mounted therein.

A closure lid as part of a vessel according to any one
of the claims 1 to 8.



EP 2000 218 A1




EP 2000 218 A1




EP 2000 218 A1

7
11
10 2N Fig. 4
C 14
10
oo Nl
_ _ d,
D"
- Fig.5

\ .
=
I

15

Fig.6

DU




—

EPO FORM 1503 03.82 (P04C01)

D)

EP 2000 218 A1

European Patent
Office

EUROPEAN SEARCH REPORT

Application Number

EP 07 10 9834

DOCUMENTS CONSIDERED TO BE RELEVANT
Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
X US 4 388 997 A (GRIME, THOMAS E.) 1-7.9 INV.
21 June 1983 (1983-06-21) BO5B7/24
Y * column 4, Tline 1 - column 5, line 26; 8
figures 7-9 *
Y WO 2005/118151 A (ILLINOIS TOOL WORKS 8
[US]; KOSMYNA MICHAEL J [US]; WISNIEWSKI
RALPH A [) 15 December 2005 (2005-12-15)
* page 9, lines 8-18; figure 2 *
Y WO 03/006170 A (3M INNOVATIVE PROPERTIES |8
CO [US]) 23 January 2003 (2003-01-23)
* page 6, line 23 - page 10, line 13;
figures 1-5 *
A DE 20 2004 003376 Ul (SATA 1
FARBSPRITZTECHNIK [DE])
14 July 2005 (2005-07-14)
* paragraphs [0010] - [0020]; figures *
A US 3 858 810 A (SEELEY, LARRY E. ET AL) 1 TECHNICAL FIELDS
7 January 1975 (1975-01-07) P
* column 6, lines 15-37; figure 8 * BO5B
A US 3 955 720 A (MALONE, DAVID C.) 3,4
11 May 1976 (1976-05-11)
* column 5, Tine 42 - column 6, line 15;
figures 9-11 *
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 11 September 2007 Innecken, Axel
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or
X : particularly relevant if taken alone after the filing date
Y : particularly relevant if combined with another D : document cited in the application
document of the same category L : document cited for other reasons
A technologicalbackground e e ettt
O : non-written disclosure & : member of the same patent family, corresponding
P : intermediate document document




EPO FORM P0459

EP 2000 218 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 07 10 9834

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.

The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

11-09-2007
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 4388997 A 21-06-1983  NONE

WO 2005118151 A 15-12-2005 AU 2005250003 Al 15-12-2005
CN 1942251 A 04-04-2007
EP 1750856 Al 14-02-2007
US 2006249597 Al 09-11-2006
US 2006283861 Al 21-12-2006
US 2005263614 Al 01-12-2005

WO 03006170 A 23-01-2003 CA 2453177 Al 23-01-2003
EP 1404456 A2 07-04-2004
JP 2004534700 T 18-11-2004
RU 2291748 C2 20-01-2007
TW 562706 B 21-11-2003
US 2003006311 Al 09-01-2003
US 2003006310 Al 09-01-2003

DE 202004003376 Ul 14-07-2005  NONE

US 3858810 A 07-01-1975  NONE

US 3955720 A 11-05-1976 AU 6256473 A 31-07-1975
CA 1004641 Al 01-02-1977
DE 2356907 Al 20-06-1974
FR 2206743 A5 07-06-1974
IT 1003226 B 10-06-1976
JP 018346 C 15-08-1978
JP 50047211 A 26-04-1975
JP 52049847 B 20-12-1977

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82




	bibliography
	description
	claims
	drawings
	search report

