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Description

[0001] The present invention relates to a refrigerant
dehydrating filter according to the preamble of claim 1
and to a method of manufacturing such a filter.

[0002] Itis well known that refrigeration systems need
a filter to separate contaminating water from refrigerant
and to trap various particles and other impurities. Dehy-
drating filters are known and are designed primarily to
remove water from the refrigerant. As used herein, the
term "refrigeration system" includes air conditioning
systems and heat pumps etc and the term "refrigerant’
should be understood to extend to fluids used in all these
types of equipment.

[0003] Compact filters are also known in which an in-
let hole into the filter and an outlet hole from the filter
are found on a common base in order to present a com-
pact design and to suit preferred applications. Alterna-
tively, filters are known in which the inlet and outlet holes
are arranged in different orientations due to their specific
intended application.

[0004] European Patent Application No. 0 915 308
discloses such afilter, in which the refrigerant flows from
an inlet up through desiccating material before the flow
is reversed to send it down a tube to an outlet coaxial
with the inlet that ends beyond the inlet. When the filter
is screwed into a base connected to a condenser unit
the inlet and outlet make connections with pipes defined
in the base.

[0005] This design, and others in which the inlet and
outlet are arranged in a different manner due to their
specific type of application, make the filter easy to fit.
However, this type of filter is structurally complex with a
number of components, which must all be located cor-
rectly during the assembly process. This leads to as-
sembly problems such that a filter can take a long time
to construct. Additionally the various components may
not be located securely, which can cause faulty seals.

[0006] European patent application 0 838 642 dis-
closes a removable reservoir connected to a header of
a condenser for a refrigeration circuit through which re-
frigeration fluid is passed. The reservoir is produced in
the form of a replaceable cartridge provided with a con-
nection able to cooperate with a base of conjugate
shape which is fixed to the header and connected to the
latter by an inlet manifold and an outlet manifold for the
refrigeration fluid.

[0007] Swiss Patent No. 342,589 discloses a dehy-
drating filter characterised by a cylindrical reservoir, a
fitting detachably installed in the top part of the reservoir
and provided with inlet and outlet ports, an adapter se-
cured in the fitting, two strainers each arranged at a dis-
tance from the top and bottom ends of the reservoir, a
desiccating agent located between the two strainers, the
strainers being provided with coaxial bores, and a ver-
tical tube extending through said bores, the lower end
of the tube terminating in the base of the reservoir while
the upper end of the tube extends into the adapter and
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is tightly connected thereto. The adapter has an opening
connecting a line for refrigeration fluid to the inside of
the vertical tube via an inlet in the fitting, and the fitting
having an outlet connected to a further line for the fluid,
the whole assembly being so arranged that the fluid is
able to flow through the inlet in the fitting, the opening
in the adapter and down through the vertical tube, then
up through the desiccating agent and finally out through
the outlet in the fitting.

[0008] European patent application 0 915 307 dis-
closes a fluid tank for an air conditioning condenser. The
tank is screwed axially into a connecting base which is
in turn brazed to a header box of the condenser. It con-
tains an interchangeable axial cartridge and communi-
cates with the header box through ducts provided in the
connecting base.

[0009] Accordingto an aspect of the presentinvention
there is provided a refrigerant dehydration filter, com-
prising an external tube sealed at one end to define a
return cavity; an internal tube coaxial with said external
tube; a first external connection to said external tube and
a second external connection to said internal tube to fa-
cilitate a transfer of refrigerant between said tubes,
wherein said external tube contains desiccating materi-
al, characterised in that: said filter further comprises a
filter capsule containing said desiccating material, said
filter capsule being fitted within said external tube and
having a coaxial tubular section through which said in-
ternal tube passes. According to another aspect of the
present invention, a method for manufacturing a filter of
this type is provided.

[0010] The presentinvention will now be described by
way of example only, with reference to the accompany-
ing drawings, of which:

Figure 1 is a longitudinal side elevation of a dehy-
drating filter embodying the present invention;
Figure 2 is an enlarged sectional view of part of the
filter shown in Figure 1; and

Figure 3 is a transverse section of a portion of the
filter shown in Figure 2.

[0011] A dehydrating filter embodying the present in-
vention is illustrated in Figure 1. The filter has a hollow
external casing 11, 12 of a cylindrical shape, in two in-
terconnecting sections. The first of said sections 11 is
substantially cup-shaped and is formed from an alumin-
ium extrusion with a relatively thick base portion 13.
Section 11 acts as a cover for a second section 12, con-
stituting a major portion of the device.

[0012] The second section 12 also has a cylindrical
body, open at one end and designed to couple up with
the first section 11 by means of soldered joint 14. The
other end of the second section 12 is restricted by a pair
of coaxial sleeve sections 15, 16 that terminate in a hole
17. The second section 12 houses a filter capsule within
its cylindrical volume. This capsule comprises a cup
section 18 of cylindrical shape with an external diameter
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that can fit within the internal diameter of the section of
the hollow external casing 12. The cup 18 has a coaxial
tubular section 19 through which a tubular insert 20
passes.

[0013] A free annular space is provided between the
external surface of the coaxial tubular section 19 and
the internal surface of the cup section 18. This annular
space is filled with a desiccating material 21 located be-
tween two annular felt discs, in the form of a cylindrical
sandwich but having a hole down its middle. On the oth-
er side of the felt washers there is provided at one end
a drilled stopper 23, turned towards the centre of the
casing, while at the other end is the drilled base 24 of
the cup section 18.

[0014] The tubular insert 20 passes into the coaxial
tubular section 19 of the cup 18 starting off as a plain
tubular section and then becoming a toothed or splined
section 25 that extends towards the second sleeve 16
of the second part 12 of the casing, passing into it. The
outward facing spline end 25 on the tubular insert 20
has an expanded section 26 which abuts the end of the
sleeve section 16 preventing the tubular insert 20 from
dropping inside the second part of the casing. The end
of the tubularinsert 20 has an enlarged diameter 27 onto
which a gasket 28 is positioned. The gasket 28 prevents
the input fluid from mixing with the output fluid from the
filter when it is positioned within the base 29 of a con-
denser in line with a fluid input channel 30 and fluid out-
put channel 31, as shown in Figure 2. A seal is also en-
sured due to the provision of two O-ring seals 32 mount-
ed beyond the sleeve section 16.

[0015] The end of the tubular insert 20 facing the in-
side of the casing has a locating ring or similar 33 that
keeps the capsule in position with respect to the tubular
insert 20. The filter has input channels between the in-
ternal surfaces of the sleeve section 16 and the splines
25 on the tubular insert 20. These channels lead into
sleeves 15 before passing through the drilled base 24
of the bucket section 18. Subsequently, the input fluid is
admitted into the first felt washer 22, passing through
the desiccating material 21 before reaching the second
felt washer 22 followed by the drilled stopper 23 and es-
capes into the casing 11, 12. The fluid moves unimped-
ed into the open free end of the tubular insert 20 and
passing through it escapes at the other coaxial end
through the seal 27. It can be seen that the input and
output channels are coaxial and therefore the filter is
particularly compact and straightforward.

[0016] Locatingring 33 enables the very rapid assem-
bly of the components of the filter. For example, the cas-
ing 11, 12 is formed in aluminium, while tubular insert
20 is fabricated in a plastic material, such as polyamide
and is relatively straightforward to manufacture, The
gasket is in hydrogenated nitrile to create a seal.
[0017] During manufacture, the external cylindrical
casing is obtained by extrusion with a similar process
being used to produce a second section 12 that com-
pletes the casing for the filter. Next, the felt washer 22
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is inserted into the cup section 18 up against the drilled
base 24. The annular space is then filled with the des-
iccating material 21 and the second felt washer 22 is
positioned in the cup section 18 to contain the desiccat-
ing material. Finally, the drilled stopper 23 is put in place
by pressing it into the cup section 18. The capsule is
therefore ready to be assembled into the complete filter.
[0018] The second section of the extruded cylindrical
casing forms sleeve sections 15, 16 in an extruded body
in aluminium. External threading of this sleeve section
18 is then carried out thereby allowing the filter to be
positioned into the hole 29.

[0019] This is then followed by a greasing stage then
the tubularinsert 20 is located into hole 17 of the second
section 12 of the casing until the widened part 26 of the
splines 25 is up against the end of the sleeve section 16
which prevents the tubular insert from entering the sec-
ond section 12 of the casing.

[0020] The constructed capsule is inserted into the tu-
bular insert 20 and held in place with locating ring 33.
The casing is then assembled by soldering the two sec-
tions once they have been brought together at 14. This
is done by fitting the two sections 11, 12 together and
creating an annular solder joint.

[0021] The two O-ring seals are fitted on the external
surface of the sleeve section 16. A ring type gasket 28
is fitted on the large diameter end section 27 of the tu-
bular insert 20. Once the assembly is completed, an air-
tightness test is performed to ensure that performance
can be guaranteed in use.

Claims

1. A refrigerant dehydration filter, comprising

an external tube (11,12) sealed at one end to
define a return cavity;

an internal tube (20) coaxial with said external
tube;

afirst external connection (30) to said external
tube and a second external connection (31) to said
internal tube to facilitate a transfer of refrigerant be-
tween said tubes, wherein said external tube con-
tains desiccating material (21),

characterised in that:

said filter further comprises a filter capsule
(18,19,22,23) containing said desiccating ma-
terial, said filter capsule being fitted within said
external tube (11,12) and having a coaxial tu-
bular section (19) through which said internal
tube (20) passes.

2. Arefrigerant dehydration filter according to claim 1,
wherein said external tube comprises:

afirstinterconnecting section (11) which is sub-
stantially cup-shaped; and
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a second interconnecting section (12) which
connects to the first interconnecting section at
one end and which houses said filter capsule.

A filter according to claim 1 or claim 2, wherein said
external tube provides a substantially larger cross
sectional area compared to the cross sectional area
of said internal tube.

A filter according to any of claims 1 to 3, wherein an
input flow is directed to said external tube (11,12)
and the return flow is received from said internal
tube (20).

Afilter according to claim 1, wherein said tubes (20,
11,12) have a cylindrical cross-section.

A filter according to any of claims 1 to 5, wherein
said internal tube (20) consists of a tubular insert
having an externally splined area.

A filter according to claim 6, in which the external
tube (11,12) is restricted at its open end by a sleeve
section (16) and an outward facing splined end (25)
of said tubular insert (20) has a widened end (26)
that abuts the end of said sleeve section.

A filter according to any of claims 1 to 7, wherein
said internal tube (20) consists of a tubular insert
terminated with an enlarged diameter end (27) on
which a gasket (28) is positioned.

A filter according to any of claims 1 to 8, with termi-
nation fittings of a tubular insert (20) of a casing sec-
tion (12) comprising at one end a locating ring (33)
positioned between said tubular insert and said
capsule (18, 19, 23), with the other end (26) wid-
ened to abut the end of the sleeve section (16).

A filter according to any of claims 1 to 9, arranged
as a sandwich within a cup section (18) with a drilled
bottom end (24) assembled in sequence with an in-
itial felt washer (22), said desiccating material (21),
a second felt washer (22) and a drilled stopper (23).

A filter according to any of claims 1 to 10, having
securing means (33) to hold the capsule (18, 19,
23) in position relative to the internal tube (20).

A method of manufacturing a refrigerant dehydra-
tion filter according to any of claims 1 to 10, by per-
forming the steps of:

obtaining a hollow external casing (11, 12) and
the component parts of said filter;

producing a second section (12) of this extrud-
ed casing creating sleeve sections (15, 16) with
external threading to one of the sleeve sec-
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tions;

performing a degreasing stage;

fitting a tubular insert (20) into a hole (17) in the
second section (16) of said casing (11, 12) until
the widened part (26) of splines (25) of the tu-
bular insert abuts up against the end of the
sleeve section (16);

fitting a capsule (18, 19, 22, 23) into said tubular
insert (20); and

fitting a locating ring (33) of the capsule on to
the tubular insert.

13. A method of manufacturing a refrigerant dehydra-

tion filter according to claim 12, wherein said meth-
od further comprises the steps of:

obtaining a capsule (18, 19, 22, 23) having cy-
lindrical cup section (18) and a coaxial tubular
section (19); and

filling the capsule with the desiccating material
and locating a stopper (23) into the cup section.

Patentanspriiche

1.

Kaltemitteldehydratisierungsfilter,
aufweist:

der folgendes

- einAuRenrohr (11, 12), das an dem einen Ende
dicht verschlossenist, um einen Rockfuhrungs-
hohlraum zu bilden;

- ein Innenrohr (20), das mit dem AuRenrohr ko-
axial ist;

- eine erste dulere Verbindung (30) mit dem Au-
Renrohr und eine zweite duRere Verbindung
(31) mit dem Innenrohr, um eine Uberfithrung
von Kaltemittel zwischen den Rohren zu er-
leichtern, wobei das Aufenrohr ein Trokken-
mittel (21) enthalt,

dadurch gekennzeichnet,

daR der Filter ferner eine Filterkapsel (18, 19, 22,
23) aufweist, die das Trockenmittel enthalt, wobei
die Filterkapsel innerhalb von dem AuRenrohr (11,
12) angebracht ist und einen koaxialen rohrférmi-
gen Bereich (19) hat, durch den das Innenrohr (20)
hindurchgeht.

Kaltemitteldehydratisierungsfilter nach Anspruch 1,
wobei das AuRRenrohr folgendes aufweist:

- einen ersten Verbindungsbereich (11), der im
wesentlichen becherférmig ist; und

- einen zweiten Verbindungsbereich (12), der an
dem einen Ende mit dem ersten Verbindungs-
bereich (12) verbunden ist und die Filterkapsel
enthalt.
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Filter nach Anspruch 1 oder 2,

wobei das Aulienrohr gegeniber der Querschnitts-
flache des Innenrohrs eine erheblich gréRere Quer-
schnittsflache hat.

Filter nach einem der Anspriiche 1 bis 3,

wobei eine Eingangsstrémung zu dem Auf3enrohr
(11, 12) gerichtetist und die Riickstrdmung von dem
Innenrohr (20) aufgenommen wird.

Filter nach Anspruch 1,
wobei die Rohre (20, 11, 12) einen zylindrischen
Querschnitt haben.

Filter nach einem der Anspriiche 1 bis 5,

wobei das Innenrohr (20) aus einem rohrférmigen
Einsatz besteht, der einen Bereich mit Aul3enver-
zahnung hat.

Filter nach Anspruch 6,

wobei das Auflenrohr (11, 12) an seinem offenen
Ende von einem Hilsenbereich (16) begrenzt ist
und ein nach auf’en weisendes verzahntes Ende
(25) des rohrférmigen Einsatzes (20) ein erweiter-
tes Ende (26) hat, das an dem Ende des Hiilsenbe-
reichs anliegt.

Filter nach einem der Anspriiche 1 bis 7,

wobei das Innenrohr (20) aus einem rohrférmigen
Einsatz besteht, der mit einem Ende (27) mit ver-
gréBertem Durchmesser endet, an dem eine Dich-
tung (28) positioniert ist.

Filter nach einem der Anspriiche 1 bis 8,

wobei EndanschluRelemente eines rohrformigen
Einsatzes (20) eines Gehausebereichs (12) an dem
einen Ende einen Positionierring (33) aufweisen,
der zwischen dem rohrférmigen Einsatz und der
Kapsel (18, 19, 23) positioniert ist, wobei das ande-
re Ende (26) so erweitert ist, da es an dem Ende
des Hulsenbereichs (16) anliegt.

Filter nach einem der Anspriiche 1 bis 9,

der als Sandwichanordnung innerhalb eines Be-
cherbereichs (18) mit einem mit Bohrungen verse-
henen Bodenende (24) angeordnet ist, das der Rei-
he nach mit einer ersten Filzscheibe (22), dem Trok-
kenmittel (21), einer zweiten Filzscheibe (22) und
einem mit Bohrungen versehenen Stopsel (23) zu-
sammengebaut ist.

Filter nach einem der Anspriiche 1 bis 10,

der eine Befestigungseinrichtung (33) hat, um die
Kapsel (18, 19, 23) relativ zu dem Innenrohr (20) in
ihrer Position zu halten.

Verfahren zum Herstellen eines Kaltemitteldehy-
dratisierungsfilters nach einem der Anspriiche 1 bis
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13.

10 durch Ausrlhren der folgenden Schritte:

- Bereitstellen eines hohlen duferen Gehauses
(11, 12) und der Bestandteile des Filters;

- Herstellen eines zweiten Bereichs (12) dieses
extrudierten Gehauses unter Bildung von Huil-
senbereichen (15, 16) mit AuBengewinde an
dem einen von den Hilsenbereichen;

- Durchflihren eines Schmierschritts;

- Einpassen eines rohrférmigen Einsatzes (20)
in ein Loch (17) in dem zweiten Bereich (16)
des Gehauses (11, 12) bis das erweiterte Teil
(26) von Verzahnungen (25) des rohrférmigen
Einsatzes an dem Ende des Hiilsenbereichs
(16) anliegt;

- Einpassen einer Kapsel (18, 19, 22, 23) in den
rohrférmigen Einsatz (20); und

- Anbringen eines Positionierrings (33) der Kap-
sel an dem rohrférmigen Einsatz.

Verfahren zum Herstellen eines Kaltemitteldehy-
dratisierungsfilters nach Anspruch 12,

wobei das Verfahren ferner die folgenden Schritte
aufweist:

- Bereitstellen einer Kapsel (18, 19, 22, 23), die
einen zylindrischen Becherbereich (18) und ei-
nen koaxialen rohrférmigen Bereich (19) hat;
und

- Fullen der Kapsel mit dem Trockenmittel und
Positionieren eines Stoépsels (23) in dem Be-
cherbereich.

Revendications

1.

Filtre déshydrateur de fluide réfrigérant comprenant

un tube (11, 12) extérieur scellé a une extreé-
mité pour définir une cavité de retour;

un tube (20) intérieur coaxial
extérieur ;

une premiére connexion (30) extérieure de
connexion au tube extérieur et une deuxieme con-
nexion (31) extérieure de connexion au tube inté-
rieur pour faciliter un transfert de fluide frigorifique
entre les tubes, le tube extérieur contenant de la
matiére (21) de dessiccation.

caractérisé en ce que :

au tube

le filtre comprend en outre une capsule (18, 19,
22, 23) de filtre contenant la matiere de dessic-
cation, la capsule de filtre étant adaptée dans
le tube (11, 12) extérieur et ayant une section
(19) tubulaire coaxiale dans laquelle passe le
tube (20) intérieur.

2. Filtre déshydrateur de fluide réfrigérant, suivant la

revendication 1 dans lequel le tube extérieur
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comprend :

une premiere section (11) d'interconnexion, qui
est sensiblement en forme de coupelle ; et
une deuxiéme section (12) d'interconnexion qui
communique avec la premiere section d'inter-
connexion a une extrémité et qui loge la cap-
sule de filtre.

Filtre suivant la revendication 1 ou la revendication
2, dans lequel le tube extérieur ménage une surface
de section transversale sensiblement plus grande
que la surface de section transversale du tube inté-
rieur.

Filtre suivant I'une quelconque des revendications
1 a 3, dans lequel un courant d'entrée est envoyé
dans le tube (11, 12) extérieur et le courant de retour
est regu du tube (20) intérieur.

Filtre suivant la revendication 1, dans lequel les tu-
bes (20, 11, 12) ont une section cylindrique.

Filtre suivant I'une quelconque des revendications
1 a5, dans lequel le tube (20) intérieur consiste en
un insert tubulaire ayant une zone cannelée exté-
rieurement.

Filtre suivant la revendication 6, dans lequel le tube
(11, 12) extérieur est rétréci a son extrémité ouverte
par une section (16) de manchon et une extrémité
(26) cannelée faisant face a l'extérieur de l'insert
(20) tubulaire a une extrémité élargie qui bute sur
I'extrémité de la section de manchon.

Filtre suivant I'une quelconque des revendications
1 a7, dans lequel le tube (20) intérieur consiste en
un insert tubulaire terminé par une extrémité (27)
de diametre agrandi sur laquelle est placée une gar-
niture (28) d'étanchéité.

Filtre suivant I'une quelconque des revendications
1 a 8, ayant des raccords d'extrémité d'un insert
(20) tubulaire d'une section (12) de boitier compre-
nant a une extrémité une bague (33) de positionne-
ment placée entre l'insert tubulaire et la capsule (18,
19, 22, 23), tandis que |'autre extrémité (26) s'élargit
pour venir buter sur I'extrémité de la section (16) de
manchon.

Filtre suivant I'une quelconque des revendications
1 a9, disposé sous la forme d'un sandwich dans
une section (18) en coupelle avec une extrémité
(24) de fond percé, assemblée en séquence avec
une rondelle (22) initiale en feutre, la matiére (21)
de dessiccation, une seconde rondelle (22) en feu-
tre et un arrét (23) percé.
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Filtre suivant I'une quelconque des revendications
1 a 10, ayant des moyens (33) de fixation pour
maintenir la capsule (18, 19, 23) en position par rap-
port au tube (20) intérieur.

Procédé de fabrication d'un filtre de déshydratation
de fluide réfrigérant suivant I'une quelconque des
revendications 1 a 10, en effectuant les stades qui
consistent :

a obtenir un boitier (11) extérieur creux et les
parties constituant le filtre ;

a produire une deuxieme section de ce boitier
extrudé en créant des sections (15, 16) de man-
chon ayant un filetage extérieur al'une des sec-
tions de manchon ;

a effectuer un stade de diminution;

a adapter l'insert (20) tubulaire dans un trou
(17) de la deuxieéme section (16) du boitier (11,
12) jusqu'a ce que la partie (26) élargie de can-
nelures (25) de l'insert tubulaire vienne buter
sur I'extrémité de la section (16) de manchon ;
a adapter une capsule (18, 19, 22, 23) dans I'in-
sert (20) tubulaire ;

a adapter une bague (33) de mise en position
de la capsule sur l'insert tubulaire.

Procédé de fabrication d'un filtre de déshydratation
de fluide réfrigérant, suivant la revendication 12,
dans lequel le procédé consiste en outre

a obtenir une capsule (18, 19, 22, 23) ayant
une section (18) cylindrique en forme de coupelle,
et une section (19) tubulaire coaxiale ;

aemplirla capsule de matiere de dessiccation
eta mettre un arrét dans la section en forme de cou-
pelle.
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