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DESCRIPTION

[0001] The present invention relates to a dispensing device for charging a fluid system, such as an air-conditioning or cooling
system, closed at a certain pressure, with a secondary fluid. For example the fluid system is an air-conditioning system of a
vehicle, wherein the conditioning fluid is pressurized, and the secondary fluid is an additive, a tracer for identifying leaks, a mating
substance, a lubricant, etc.

[0002] Various methods exist for injecting a secondary fluid in a pressurized conditioning system. The secondary fluid is normally
contained in a predetermined quantity in a container suitable for being fluidically connected to the conditioning system. In some
cases, said conditioning system is provided with a low pressure inlet, as a result of which there are no particular difficulties in
transferring the secondary fluid from the container to the conditioning system circuit. For example cartridges of a cylindrical shape
having one end fitted with a connection fitting to the conditioning system, for example through a pipe, and suitable for co-
operating with a manually operable piston to push the secondary liquid out of the cartridge, are used as containers.

[0003] However, if the secondary fluid needs to be injected directly into the pressurized circuit, for example because no low
pressure inlet has been provided, it is harder to transfer the secondary liquid from the container to the pressurized system, in that
the force exerted by the primary pressurized liquid when the system is placed in fluidic communication with the container of the
secondary fluid must be overcome.

[0004] US5826636 suggests overcoming this problem by using a mechanical system to operate the piston which acts on the fluid
contained in the cartridge, so as to multiply the force exerted manually by the operator.

[0005] However, if the pressure of the fluid inside the pressurized system is significantly higher than natural pressure, for
example 7-8 bar, the operator encounters a certain difficulty in any case, or in some cases even the impossibility, of operating the
mechanical device which moves the piston. Furthermore, document US-A-4995417 discloses a dispensing device according to
the preamble of claim 1.

[0006] The purpose of the present invention is to propose a fluid dispensing device which overcomes the aforementioned
drawbacks, and in particular is suitable for facilitating the injection of the secondary fluid in a pressurized fluid system, even in the
case of high pressures of said fluid in the system.

[0007] Such purpose is achieved by a dispensing device according to claim 1. The dependent claims show preferred or
advantageous embodiments of the dispensing.

[0008] The characteristics and advantages of the device according to the invention will be more clearly comprehensible from the
description given below of its preferred embodiments, made by way of a non-limiting example, with reference to the attached
drawings, wherein:

o figure 1 is a perspective viewin elevation of the dispensing device according to the invention, in a preferred embodiment;

o figure 2 is a cross-sectional perspective view of the device;

o figures 3 and 3a are two axial cross-sections of the device, in the inactive position and in the filling position, respectively;
and

e figure 4 is a view in axial cross-section and with separated parts of the connection fitting only of the device and of a
Schrader valve connectable to said fitting.

[0009] In said drawings, reference numeral 1 globally denotes a dispensing device according to the invention for charging a
primary fluid system, such as an air-conditioning or cooling system, with a secondary fluid. The primary fluid inside the system is
at afirst pressure P1, for example in the range 2-9.5 bar, depending on the type of application and the type of primary fluid used.

[0010] According to a general embodiment, the dispensing device 1 comprises a dispensing cylinder 10 of the secondary fluid.
Said cylinder 10 contains, besides the secondary fluid for charging, a propellant fluid, such as nitrogen, having a second
pressure P2, greater than the pressure P1 of the primary fluid, for example in the range 7.5 -12 bar. The dispensing cylinder 10
further comprises a filler valve 30 operable to allow/prevent the exit at least of the secondary fluid from the cylinder 10. Inside the
dispensing cylinder 10 the secondary fluid may be mixed with the propellant fluid or, more preferably, as will be described further
below, may be separated from the propellant fluid, so that only the secondary fluid can exit the cylinder.
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[0011] The dispensing cylinder 10 is partially inserted in a connection hood 50. Said connection hood 50 is fitted with
connections means 52 suitable for fluidically connecting the filler valve 30 directly to the primary fluid system or to a connection
pipe leading to said system. In other words, said connection means 52 may made so as to allow a direct connection with a
connection inlet of the primary fluid system, or a connection with a fitting provided at the end of a connection pipe, such as a
flexible hose, provided with another fitting at the opposite end for connection to the primary fluid system.

[0012] Advantageously, in any case, said connection means 52 are suitable for allowing a detachable connection to the primary
fluid system.

[0013] In one embodiment, the filler valve 30 comprises a filler duct 32 and an obturator element 34 movable between a forward
closed position of said filler duct 32 and a rearward open position of said filler duct 32. For example the obturator element 34 is
normally kept in the forward, closed position by an elastic element such as a spring 36.

[0014] Either the dispensing cylinder 10 or the connection hood 50 or both are axally movable in relation to each other so as to
move the obturator element 34 of the filler valve between the forward position and the rearward position. In other words, the
connection hood 50 also acts as an actuator means for operating the filler valve 30.

[0015] In an alternative embodiment (not shown in the drawings), the charging device 1 comprises separate, manually operated
actuator means to operate said valve means.

[0016] In a preferred embodiment, the filler duct 32 of the filler valve is performed in a filler stem 38 having a distal end 38’
projecting from the cylinder 10. Inside the cylinder, the proximal end 38" of the filler stem 38 is connected to the obturator element
34. The connection hood 50 forms an axial abutment 54 for said distal end 38' of the filler stem, in such a way that pushing the
cylinder 10 against the connection hood 50, the connection hood 50 reacts, making the filler stem 38 and thereby the obturator
element 34 move backwardly.

[0017] In particular, the connection hood 50 has a dispensing nozzle 56 defining said axial abutment 54 for said distal end 38' of
the filler stem. Such dispensing nozzle 56 couples fluidically to the connection means 52. In other words, the dispensing nozde 56
is in fluidic communication with the inside of the cylinder 10 by means of the filler stem 38 of the filler valve, and places said stem
38 in communication with the connection means 52.

[0018] In a particularly advantageous embodiment, the dispensing cylinder 10 is of a substantially cylindrical shape and the
connection hood 50 comprises a hollow cylindrical body 50' wherein said cylinder 10 is partially housed. In other words, cylinder
10 and hood 50 are made and coupled to each other so as to form an assembly shaped and manoeuvrable like a syringe.

[0019] In one embodiment, the connection hood 50 has a front end in the shape of a spherical cap 60 which surmounts the end
of the cylinder 10 from which the filler stem 38 projects. The dispensing nozde 56 is obtained in said spherical cap 60 of the
connection hood 50, the connection means 52 being positioned on the top of said spherical cap 60. In one embodiment which
permits a reduction of the dimensions of the charging device, the dispensing nozzde 56 extends inside the spherical cap 60, i.e. is
positioned inside the wall of the connection hood which forms said cap. In other words, the distal end 38' of the filler stem 38
projects from the outer container of the dispensing cylinder 10, but remains inside the connection hood 50.

[0020] The connection hood 50 has then a cylindrical side wall 50" which extends to at least halfway along the length of the
dispensing cylinder 10.

[0021] On the side opposite the spherical cap 60, that is at its insertion aperture for the cylinder, the connection hood 50 is fitted
with at least one pair of radial grip tabs 62. Thanks to such radial grip tabs 62, the connection hood 50 can thereby be easily
restrained while acting on the rear end of the cylinder 10 to push it into a forward position.

[0022] In a preferred embodiment, the dispensing nozze 56 is formed integrally with the connection hood 50, for example by
means of injection moulding.

[0023] In a preferred embodiment, moreover, the connection means 52 are detachably attached to the dispensing nozzle 56. For
example the connection means 52 are sealingly screwed to the dispensing nozze 56.

[0024] In a particularly advantageous embodiment, the dispensing nozzle 56 and the connection means 52 are coupled to each
other with a "Luer"-type coupling.
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[0025] More in detail, the dispensing nozzZe 56 comprises a hollow portion defined by a side wall 66 and by an end wall 68. Said
end wall 68 is traversed by a filler hole 70 in which the annular abutment shoulder 54 for the distal end of the filler stem is made.
The side wall 66 is internally threaded for tight screwing to the connection means 52.

[0026] An axial projection 72 traversed by the filler hole 70 extends from the end wall 68 of the dispensing nozde 56 towards the
outside of the connection hood 50. Advantageously, said axial projection 72 is of a conical shape, that is tapered outwardly.

[0027] In one embodiment, the connection means 52 comprise a fitting 80 having a threaded connection portion 82 for screwing
tight to the dispensing nozzle 56 and a hollow connection body 84 having an internal threading for connection to the primary fluid
system or to a connection pipe to said system. The threaded connection portion 82 is traversed by an axal hole 86 suitable for
receiving the axial projection 72 of the dispensing nozzde 56. Said axial hole 86 has a complementary tapering to that of the axal
projection 72 of the dispensing nozzle 56 ("Luer" coupling).

[0028] It is to be noted that the threaded connection between the side wall 66 of the dispensing nozde 56 and connection means
52 makes it possible to further secure the connection means 52 to the connection hood 50 even in the case of very high
pressures at play, which would tend to cause the detachment of said elements. The coupling between the conical surfaces of the
axial projection 72 and the axal hole 86, combined with the threaded connection of the respective parts 56, 52, is also called a
"Luer lock".

[0029] Advantageously, a check valve 90, such as a ball valve, suitable for preventing a flow of primary fluid towards the cylinder
and therefore to prevent the risk of explosion of the latter, is inserted in the connection body 84.

[0030] According to a preferred embodiment, the hollow connection body 84 is suitable for screwing to an access or filler valve
92 (figure 4) forming part of a fitting of the primary fluid system or of a fitting of a connection pipe to said system. The access
valve 92 has a body 93 with an outer threading 94 for screwing into the hollow connection body 84. Inside it, the access valve 92
has a "Schrader" valve 95, i.e. a valve fitted with a moving element 95' which, when pressed, permits the passage of the fluid
therethrough. When the access valve 92 is fully screwed into the connection body 84, an axial compression element 85 provided
in said body 84 presses the moving element 95' of the Schrader valve 95 opening it and thereby permitting the transit of the
secondary fluid through said valve.

[0031] Returning to the coupling between the dispensing cylinder 10 and the connection hood, in one embodiment the cylinder
10 and the connection hood are provided with snap coupling means 100.

[0032] For example said snap coupling means comprise elastic tabs 102 obtained in the side wall 50" of the connection hood 50
and corresponding radial recesses 104 made in the side wall of the cylinder 10 and suitable for being snap engageable by said
flexible tabs 102. In a preferred embodiment, said radial recesses 104, forming for example a single annular recess, are
connected at the back with the outer surface of the cylinder by means of an inclined plane 106 along which the flexible tabs 102
slide, flexing outwards, when the cylinder is pushed further against the connection hood 50.

[0033] In a preferred embodiment, shown in the drawings, the secondary fluid is contained in an inner casing 110 sealed tight
inside the dispensing cylinder 10, said secondary fluid being at a third pressure P3 below the propellant fluid pressure P2. The
inner casing 110 is formed at least partially of a collapsible wall, so that, when the filler valve 30 is opened, the propellant fluid
acts on said inner casing 110, compressing it and thereby causing the exit of the secondary fluid.

[0034] In other words, the cylinder 10 comprises an outer container 11, or jacket, which seals tight the inner casing 110, the
propellant fluid being contained in the space between the outer surface of the inner casing 110 and the inner surface of the outer
container 11.

[0035] For example the inner casing is in the form of a bag or has a membrane wall.

[0036] Consequently, the introduction of the secondary fluid into the pressurized fluid system takes place as follows.

[0037] The dispensing cylinder is provided, in the inner casing of which a predetermined quantity of the secondary fluid is
contained. The cylinder is pressurized with a propellant fluid which the inner casing is immersed in. Since in the absence of

operation of the valve means, said valve means hermetically close the inner casing, despite the greater pressure of the propellant
fluid compared to the secondary fluid tending to compress the inner casing, said casing does not collapse and the secondary fluid
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remains inside it.

[0038] To dispense the secondary fluid, the connection means are connected to an access or filler valve of the pressurized fluid
system, for example by means of a connection pipe.

[0039] Once the charger device is connected to the primary fluid circuit, the operator can activate the valve means of the
cylinder. Thanks to the fact that the pressure of the propellant fluid is greater than both that of the secondary fluid and that of the
primary fluid, as soon as the valve means connect the inner casing with the connection means, the propellant fluid acts on the
walls of the inner casing, compressing them and thereby making the secondary fluid exit. The secondary fluid, thrust by the
pressure of the propellant fluid, overcome the pressure exerted by the primary fluid and thereby enters the system.

[0040] It is clear that the operator needs only perform the opening manoeuvre of the valve means, that is, for example, overcome
the spring which normally keeps the passage in the filler stem closed, while the work of moving the secondary fluid from the inner
casing to the system to be charged is performed by the propellant fluid.

[0041] In one advantageous embodiment, the manual action of the operator on the valve means is further facilitated by the
syringe structure of the dispensing cylinder-connection hood assembly. In fact, rather than acting directly on the valve means, the
operator can push the cylinder from the rear part, that is acting on the bottom, contemporarily restraining the connection hood
with the radial tabs. Among other things this method makes it possible to free the front end of the cylinder and therefore to
connect the connection means in alignment with the filler stem, thereby favouring the exit of the secondary fluid from the cylinder.

[0042] It is to be noted moreover that the use of a casing inside the cylinder makes it possible to prevent the propellant fluid from
coming into contact with the secondary fluid and above all from coming out of the cylinder.
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PATENTKRAV

1. Dispenseranordning (1) til pafyldning af et primeert fluidsystem, sdsom et luftkonditionerings-
eller kalesystem, der er lukket og ved et forste tryk (P1), med et sekundert fluid, hvilken anordning

omfatter:

- dispensercylinder (10) til det sekundeere fluid, hvilken cylinder indeholder det sekundere fluid og
drivfluidet med et andet tryk (P2), der er storre end det forste tryk, hvilken cylinder endvidere omfatter
en pafyldningsventil (30), der er egnet til at blive indstillet til at tillade/forhindre, at mindst det sekundzere
fluid forlader cylinderen (10);

- en forbindelseshatte (50), der delvist ligger over dispensercylinderen (10), hvilken
forbindelseshatte er monteret med forbindelsesmidler (52), der er egnede til fluidmassigt at forbinde

péfyldningsventilen (30) direkte med det primare fluidsystem eller med et forbindelsesror til systemet,

hvor péfyldningsventilen (30) omfatter en péfyldningskanal (32) og et teetningselement (34), der er
bevaegeligt mellem en lukket position fortil af péfyldningskanalen og en &ben position bagtil af
péfyldningskanalen (32), hvilken dispenseranordning (1) er kendetegnet ved, at dispensercylinderen (10)

er af en i alt vaesentligt cylindrisk form og forbindelseshatten (50) omfatter

et hult cylindrisk legeme (50"), hvori dispensercylinderen (10) er delvist indeholdt, pd en sddan made at
dispensercylinder og hette (50) er sammenkoblede og aksialt bevaegelige i forhold til hinanden som en
sprojte for sdledes at bevaege pafyldningsventilens (30) tetningselement (34) mellem positionen fortil og

positionen bagtil.

2. Anordning ifelge det foregaende krav, hvor pafyldningsventilens (30) pafyldningskanal (32) er
opndet i en pafyldningsstuds (38) med en distal ende (38'), der rager frem fra cylinderen (10), og hvor
forbindelseshztten (50) danner et aksialt anlaeg (54) for den distale ende af pafyldningsstudsen.

3. Anordning ifelge det foregdende krav, hvor forbindelseshatten (50) har en dispenserdyse (56),
der definerer det aksiale anleg (54) for den distale ende (38') af pafyldningsstudsen (38), hvilke
forbindelsesmidler (52) er fluidmaessigt koblet til dispenserdysen.

4, Anordning ifelge et hvilket som helst af de foregdende krav, hvor forbindelseshatten (50) er

monteret, ved dens indsetningsébning for cylinderen (10), med mindst ét par radiale gribeflige (62).

5. Anordning ifglge et hvilket som helst af kravene 3-4, hvor dispenserdysen (56) er dannet i ét

med forbindelseshaetten (50).

6. Anordning ifelge et hvilket som helst af kravene 3-5, hvor forbindelsesmidlerne (52) er

aftageligt fastgjort til dispenserdysen (56).
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7. Anordning ifelge det foregdende krav, hvor forbindelsesmidlerne (52) er taettende skruet pa
dispenserdysen (56).
8. Anordning ifelge det foregdende krav, hvor dispenserdysen (56) omfatter en hul del, der er

defineret af en sideveeg (66) og af en endeveg (68), hvilken endeveg er gennembrudt af et pafyldningshul
(70), hvor der 1 pafyldningshullet er udfert en ringformet anlaegsskulder (54) for den distale ende (38') af
pafyldningsstudsen (38), hvilken sideveag internt er med gevind for teet skruning pa forbindelsesmidlerne
(52).

9. Anordning ifelge det foreglende krav, hvor et aksialt fremspring (72), der er gennembrudt af

pafyldningshullet (70), straekker sig fra endeveggen (66) mod ydersiden af forbindelseshatten (50).

10. Anordning ifelge det foregaende krav, hvor det aksiale fremspring (72) er af en konisk form og
spidser til udefter.

11. Anordning ifelge det foregéende krav, hvor forbindelsesmidlerne (52) omfatter en fitting (80)
med en forbindelsesdel (82) med gevind til skruning pé dispenserdysen (56) og et hult forbindelseslegeme
(84) med et internt gevind for forbindelse med det primeere fluidsystem eller et forbindelsesror til
systemet, hvilken gevindskaret forbindelsesdel (82) er gennembrudt af et aksialt hul (86), der er egnet til
modtagelse af det aksiale fremspring (72) af dispenserdysen (56).

12. Anordning ifelge det foregdende krav, hvor en kontraventil (90) er indsat i forbindelseslegemet
(84).
13. Anordning ifelge et hvilket som helst af kravene 3-12, hvor dispenserdysen (56) og

forbindelsesmidlerne (52) er koblet til hinanden med en kobling af "Luer"-typen.

14. Anordning ifelge et hvilket som helst af de foregdende krav, hvor cylinderen (10) og
forbindelseshatten (50) er forsynet med snapkoblingsmidler (100).

15. Anordning ifalge det foregaende krav, hvor snapkoblingsmidlerne (100) omfatter elastiske flige
(102), der er opndet i sidevaeggen (50") af forbindelseshatten (50), og tilsvarende radiale indskaringer
(104), der er frembragt i sidevaeggen af cylinderen (10) og egnede til snapindgreb med de fleksible flige.

16. Anordning ifelge et hvilket som helst af de foregdende krav, hvor det sekundeere fluid er
indeholdt i et indre hus (110), der er taet forseglet inde i dispensercylinderen (10), hvilket sekundare fluid
er ved et tredje tryk (P3) under drivfluidets tryk, hvilket indre hus (110) er mindst delvist dannet af en

sammenfoldelig vag.

17. Anordning ifelge det foregdende krav, hvor cylinderen (10) omfatter en ydre beholder (11),
eller kappe, der teet forsegler det indre hus (110), hvilket drivfluid er indeholdt i rummet mellem den ydre
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overflade af det indre hus (110) og den indre overflade af den ydre beholder.

18. Anordning ifelge et hvilket som helst af de foregdende krav, hvor forbindelsesmidlerne (52) er
egnede til skruning pa en adgangs- eller pafyldningsventil (92), for eksempel af typen med en internt
monteret "Schrader-" ventil, der udger en del af en fitting til det primaere fluidsystem eller af en fitting

til et forbindelsesror til systemet.



DRAWINGS

1\ 60

DK/EP 2748509 T3



DK/EP 2748509 T3

1
10

P o

I S

ol/l/dr;v ;q’/ ‘f\“\

?ﬁ///z»mﬂ ;
A T N

’III I!illlllIllldlllllllllllﬂﬂ!l’iﬂﬂlll«ﬂl/

38



DK/EP 2748509 T3

80

- 38’

52

50

68

32

38

04

30

106

34

110




DK/EP 2748509 T3

72

66

102

50’
50"

54

38”

36

110

11



DK/EP 2748509 T3




	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS

