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Description

Technical Field

[0001] The present invention relates to a manifold, in
particular for use in a cooler of a cooling system.

Background Art

[0002] There are known, for example from
US2003/0155109 A1, manifolds consisting of two com-
ponents, namely an inner housing and a covering profile,
which is applied and bent on the inner housing. Both
those elements are provided with plurality of correspond-
ing slots for introduction of tubes of the cooling assem-
bly/supplying a cooling medium, which tubes are intro-
duced only into the covering profile. The inner housing
is provided with a channel defined therein for the flow of
the cooling medium. Such a solution, however, results in
that it is required to use so-called "end-forming" process,
for example by thinning the end of the inserted tube so
that only the thinned part of the tube is inserted into the
slot of the covering profile, while its non-thinned portion
abuts against that covering profile to maintain permea-
bility of the tubes. Manufacturing of the tubes is thus more
complicated and additionally during the end-forming
process an uncontrolled process of clogging or deforming
of the tube channels (especially the extreme ones) may
occur what is disadvantageous to the thermal efficiency
of the cooler. The similar solutions are known, for exam-
ple from US6564863 B1, EP0586037 A1,
WO2004/048875 A1, US5246066 A, US2003/085030
A1, AND WO2005/121683 A1. WO-A-2005121683 dis-
closes a manifold according to the preamble of claim 1.
[0003] The aim of the present invention is to provide a
manifold that is simpler and less expensive to manufac-
ture, by means of which the need for any additional
processing of the pipes of the cooling assembly is avoid-
ed, and which at the same time ensures in any case per-
meability of the tubes of the cooling assembly, despite
its deep insertion into the manifold.

Disclosure of the Invention

[0004] The above object is achieved by a manifold ac-
cording to claim 1 and the following dependent claims.
The manifold comprises a housing which is a unitary el-
ement having a closed profile and which is provided with
at least one longitudinal channel defined therein and also
a plurality of slots on one of surfaces of the housing. The
slots are in fluid communication with at least one longi-
tudinal channel. The manifold further includes a covering
profile superimposed on the housing and provided with
a plurality of slots at positions corresponding to the po-
sitions of the slots of the housing. The covering profile is
firmly connected to and sealed against the housing while
the slots of the covering profile are adapted for receiving
cooler tubes. At least one longitudinal channel of the

housing has on its surface a stopping means against
which the cooler tubes may abut while the slots of the
housing are also adapted for receiving the cooler tubes.
The manifold according to the invention is characterised
in that the housing has on its outer surface, near the slots,
two opposite longitudinal projections.
[0005] The manifold developed in this way is simple
and easy to manufacture. Through the use of the stopping
means it is not necessary to machine the ends of the
cooler tubes and it is ensured that the inlets/outlets of
the tubes themselves are always exposed, thus providing
the maximum permeability of the gas cooler assembly.
Furthermore, the ends of the tubes are not in contact with
the optionally plated parts, i.e. the covering profile.
Thanks to that the risk of clogging of the channels with
the plating material in its liquid phase associated with the
capillary effect (rising of the molten solder into the slots)
is less critical. Furthermore, the fact that the tubes are
received in the interior of the housing causes that the gas
cooler assembly comprising manifolds according to the
invention is already quite stiff before the permanent con-
nection of components, while its individual elements are
fixed relative to each other, what considerably facilitates
the permanent connection of all components of the as-
sembly to each other, for example by brazing.

Brief description of the drawings

[0006] The present invention is illustrated in its embod-
iments in the accompanying drawings, in which:

Fig. 1 shows an exploded perspective view of a man-
ifold according to an example which is not part of the
invention.
Fig. 2 shows a perspective view of the assembled
manifold according to the example.
Fig. 3 shows a cross sectional view of the manifold
according to the example with the flat tubes intro-
duced.
Fig. 4 shows detail A of fig. 3.
Fig. 5 shows a cross sectional view of the manifold
according to the invention with the flat tubes intro-
duced.
Fig. 6 shows detail B of Fig. 5.
Fig. 7 shows the gas cooler assembly with the man-
ifolds according to the invention.

Embodiments of the Invention

[0007] The manifold 1 according to the example com-
prises a cap or covering profile 2 and an inner housing
4. The covering profile 2 is manufactured from a plate,
preferably of aluminium and/or its alloys, having a thick-
ness of 0.8 mm to 2 mm, preferably 1 mm, by means of
pressing process and bent in such manner that it sub-
stantially replicates the external shape of the inner hous-
ing 4. By such a structure of the covering profile 2 it is
easy to manufacture. The covering profile 2 made of alu-
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minium and/or its alloys may be plated on its one or both
sides and has a plurality of slots 3 arranged in a single
row, into which flat tubes 17 of a gas cooler 19 are intro-
duced during the use of the manifold 1. The slots 3 are
precisely made slots, so that the flat tubes 17, having
internal passages, are tightly received in these slots 3.
[0008] The inner housing 4 has a closed hollow profile,
it is an unitary element, it is manufactured using an ex-
trusion process, it has thick and solid walls, whereby it
is resistant to high operational pressure, and it contains
in its interior two separate longitudinal channels 5a and
5b for the flow of a cooling medium. The channels 5a and
5b are separated from each other by a reinforcing arch
7 in order to strengthen the structure of the inner housing
4 and the entire manifold 1. The inner housing 4 is also
provided in its interior, i.e. on surfaces 6a, 6b of the chan-
nels 5a, 5b, with stopping elements 8, against which the
inserted flat tubes 17 abut. In this example the stopping
elements 8 are in the form of projections 8a extending
along the channels 5a, 5b and from their surfaces 6a, 6b
towards the interior of the channels 5a, 5b. Furthermore,
also the inner housing 4 has a plurality of slots 10 at
positions corresponding to the positions of the slots 3 in
the covering profile 2, which the slots 10 need not be
made with such accurate dimensions as the slots 3 of
the covering profile 2, that is, their dimensions do not
have to be exactly matched to the dimensions of the flat
tubes 17, it is sufficient for the slots 10 to have a size
larger than, or at least the same as, the size of flat tubes
17, and hence also the slots 3. This results in that the flat
tubes 17 are received loosely in the slots 10 and tightly
in the slots 3. The slots 10 can be made by a process
using a milling saw, which process does not have to be
precise, with the result that the inner housing 4 made in
that way is simple and cheaper to manufacture. Further-
more, the slots 10 are in fluid communication with the
channels 5a, 5b of the inner housing 4. Just like the cov-
ering profile 2, the inner housing 4 is also preferably made
of aluminium and/or its alloys.
[0009] As illustrated in fig. 2, the covering profile 2 is
applied on and bent over the inner housing 4, in particular
over its corners 9, so that, preferably, a larger portion of
one of the outer surfaces of the inner housing 4, prefer-
ably an exposed surface 12 opposite to the surface on
which the slots 10 are made remains uncovered by the
covering profile 2. Of course, the covering profile 2 does
not have to cover almost entire or entire surface of the
inner housing 4. It is sufficient that the covering profile 2
covers at least that surface of the inner housing 4, in
which the slots 10 are positioned, in such a case the
covering profile 2 does not cover most of the housing 4,
whereby the housing 4 is no longer positioned inside the
bent covering profile 2, but rather these two elements are
mutually adjacent. The covering profile 2 extends longi-
tudinally beyond the profile of the inner housing 4, namely
beyond ends 14 of the housing so as to form a seat 15
for a baffle/plug 16, preferably of aluminium and/or its
alloys, for sealing the ends 14 of the inner housing 4 and

the entire manifold 1. However, there is no need to form
such a seat, in which case the ends of both the covering
profile 2 and the inner housing 4 are aligned with each
other, as a result of which the plug 16 rests on both those
elements. The covering profile 2 and the inner housing
4 are joined together and sealed against each other, as
well as with respect to the plug 16, by brazing in a brazing
furnace. This causes sealing of all contact edges be-
tween these elements. The manifold 1 assembled in this
way has a substantially rectangular cross-section.
[0010] In use of the manifold 1 in the gas cooler as-
sembly 19, the flat tubes 17, between which ribs 18 ex-
tend, are introduced into the slots 3, 10 in both compo-
nents of the manifold 1. The tubes are firstly received
tightly in the slots 3 and next loosely in the slots 10 and
abut against the stopping elements 8 in the inner housing
4 with the result that their further movement into the inner
housing 4 is prevented. This also results in that the out-
lets/inlets of flat tubes 17 will not be blocked/closed by
the surfaces 6a, 6b of the channels 5a, 5b. Such config-
uration also allows precise and easy assembling of the
entire gas cooler assembly, and it ensures that elements
of the assembly assembled in such a way will not rotate
or otherwise move relative to each other before/during
brazing, while eliminating the need for using so-called
"end-forming" process. The flat tubes 17 are secured to
and sealed against the manifold 1 by brazing between
the flat tube 17 and the covering profile 2, i.e. around the
slots 3.
[0011] Figures 5 and 6 show an embodiment of the
manifold 1 according to the invention. General design of
the manifold 1 according to this embodiment is the same
as in the example shown in figures 1-4. However, in this
case, the inner housing 4 is provided only with a single
longitudinal channel 5 being in fluid communication with
the slots 10, and thus only one surface 6 of the longitu-
dinal channel 5, i.e. the interior of the inner housing 4 is
not divided by the reinforcing arch 7 into two separate
channels 5a, 5b. The assembled manifold 1 has a con-
figuration similar to cylindrical and due to the fact that
such a configuration is naturally resistant to high pressure
and the diameter of the tube is not large (of the order of
several/several tens of millimetres) the use of the rein-
forcing arch 7 is not necessary. In this embodiment, the
stopping element 8 is in the form of a notch 8b on the
inner surface of the inner housing 4, i.e. the surface 6 of
the longitudinal channel 5, at the slot 10. Moreover, the
inner housing 4 has on its outer surface, near the slots
10, two opposite longitudinal projections 11. These pro-
jections 11 are main brazing points serving to enhance
sealing process of the manifold 1 and also the process
of joining its components together. By using the projec-
tions 11 an assembly is obtained, in which at least these
two projections 11 and, hence, the inner housing 4, con-
tact with the covering profile 2 over the entire length of
the tube, thereby providing a correct and effective braz-
ing. Furthermore, the projections 11 improve the effect
of bending the covering profile 2 over the inner housing 4.
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[0012] Fig. 7 shows the gas cooler assembly of the
cooling system, in which manifolds 1 according to the
invention are used. On the right-hand side of the gas
cooler 19 there are arranged two separate manifolds 1,
wherein one of them is used for supplying the cooling
medium into the cooler, while the other is for discharging
that medium. These manifolds 1 are provided on their
exposed surfaces 12, uncovered by the covering profile
2, with apertures/ports 13 for connection to an external
circuit of the cooling medium. These openings are in fluid
communication with the channels 5, 5a, 5b of the inner
housing 4. The manifold 1 shown on the left-hand side
of the gas cooler 19 is not provided with such openings
13, as a result of which it is merely an intermediate ele-
ment in the gas cooler assembly 19, i.e. the cooling me-
dium flows into one of the manifolds 1 on the right-hand
side of the assembly, flows through a portion of the flat
tubes, flows into the manifold 1 on the left-hand side of
the assembly, then flows again into the flat tubes 17, and
flows out the other of the manifolds 1 on the right-hand
side of the assembly. In other embodiments of the gas
cooler assembly 19, one manifold 1 is used on each side
of the assembly, each of which has an aperture/port 13,
and one of the manifolds is an inlet manifold while the
other is an outlet manifold. Similarly, it is possible to apply
one manifold 1 on each side of the assembly, wherein
one manifold does not have apertures/ports 13, and the
other has two apertures/ports 13 for supplying and dis-
charging the cooling medium.
[0013] Note that it is possible to replace the technical
features between the above-described example and em-
bodiment of the invention. For example, in the inner hous-
ing 4 having two separate channels 5a, 5b the stopping
elements 8 in the form of the notches 8, 8b can be used,
while in the inner housing 4 having a single channel 5,
the stopping elements 8 in the form of the projections 8a
can be used. It is also not necessary to use two stopping
elements 8, in many practical applications only one is
sufficient, furthermore the position of these elements in
relation to the slots 10 can vary, i.e. adjacently to the
slots 10 or at some distance from them. It is also possible
to connect several manifolds 1 into one longer manifold,
in such a case, the manifolds without plugs 16 are used
and are firmly butt joined, and only the extreme ends of
the manifolds are closed by plugs 16.

Claims

1. A manifold (1), in particular for use in a cooler (19)
of a cooling system, wherein the manifold (1) com-
prises a substantially rectangular cross-section,
comprising:

a housing (4), which is a unitary element having
a closed profile and has at least one longitudinal
channel (5) defined therein and also a plurality
of slots (10) on one of surfaces of said housing

(4), said slots (10) being in fluid communication
with said at least one longitudinal channel (5);
and
a covering profile (2) applied on said housing (4)
and having a plurality of slots (3) at positions
corresponding to the positions of said slots (10)
of said housing (4), said covering profile (2) be-
ing fixedly connected to and sealed against said
housing (4), said slots (3) of said covering profile
(2) being adapted for receiving tubes (17) of said
cooler (19);
said at least one longitudinal channel (5) has on
its surface (6) a stopping means (8) against
which said tubes (17) of said cooler (19) may
abut,
and said slots (10) of said housing (4) are also
adapted for receiving said tubes (17) of said
cooler (19) characterised in that the housing
(4) has on its outer surface, near the slots (10),
two opposite longitudinal projections (11).

2. A manifold according to Claim 1, characterized in
that said stopping means (8) is in the form of oppos-
ing projections (8a) on said surface (6) of said at
least one longitudinal channel (5), said projections
(8a) being directed towards the interior of said at
least one longitudinal channel (5) and arranged at
said slots (10) of said housing (4).

3. A manifold according to Claim 1, characterized in
that said stopping means (8) is in the form of notches
(8b) on said surface (6) of said at least one longitu-
dinal channel (5), said notches (8b) being arranged
at said slots (10) of said housing (4).

4. A manifold according to any one of the preceding
Claims, characterized in that the size of said slots
(10) of said housing (4) is at least equal to or greater
than the size of said slots (3) of said covering profile
(2).

5. A manifold according to any one of the preceding
Claims, characterized in that said at least one lon-
gitudinal channel (5) includes two channels (5a, 5b)
separated by a reinforcing arch (7), each said chan-
nel (5a, 5b) having its own stopping means (8) on its
surface (6a, 6b).

6. A manifold according to any one of the preceding
Claims, characterized in that said covering profile
(2) is so applied on said housing (4) that one surface
(12) of said housing (4) is exposed, said surface (12)
having at least one port (13) in fluid communication
with said at least one longitudinal channel (5) for con-
nection to an external circuit of a cooling medium.

7. A manifold according to any one of the preceding
Claims, characterized in that both said covering
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profile (2) and said housing (10) are made of alumin-
ium and/or its alloys and are connected to each other
by means of brazing.

8. A manifold according to any one of the preceding
Claims, characterized in that it is closed at both of
its ends by a plug (16) .

9. A manifold according to claim 8, characterized in
that said plug (16) is also made of aluminium and/or
its alloys and is coupled to said covering profile (2)
and said housing (10) also by means of brazing.

10. A cooler (19) comprising a manifold (1) according to
any one of Claims 1-9.

Patentansprüche

1. Verteiler (1), insbesondere zur Verwendung in ei-
nem Kühler (19) eines Kühlsystems, wobei der Ver-
teiler (1) einen im Wesentlichen rechteckigen Quer-
schnitt aufweist, umfassend:

ein Gehäuse (4), das ein einheitliches Element
mit einem geschlossenen Profil ist und mindes-
tens einen darin definierten Längskanal (5) und
auch eine Vielzahl von Schlitzen (10) auf einer
der Oberflächen des Gehäuses (4) aufweist,
wobei die Schlitze (10) in Fluidverbindung mit
dem mindestens einen Längskanal (5) stehen;
und
ein Abdeckprofil (2), das auf dem Gehäuse (4)
angebracht ist und eine Vielzahl von Schlitzen
(3) an Positionen aufweist, die den Positionen
der Schlitze (10) des Gehäuses (4) entspre-
chen, wobei das Abdeckprofil (2) fest mit dem
Gehäuse (4) verbunden und gegen dieses ab-
gedichtet ist, wobei die Schlitze (3) des Abdeck-
profils (2) zum Aufnehmen von Rohren (17) des
Kühlers (19) angepasst sind;
wobei der mindestens eine Längskanal (5) an
seiner Oberfläche (6) ein Anschlagmittel (8) auf-
weist, an dem die Rohre (17) des Kühlers (19)
anliegen können, und die Schlitze (10) des Ge-
häuses (4) ebenfalls zum Aufnehmen der Rohre
(17) des Kühlers (19) angepasst sind,
dadurch gekennzeichnet, dass
das Gehäuse (4) an seiner Außenfläche in der
Nähe der Schlitze (10) zwei gegenüberliegende
Längsvorsprünge (11) aufweist.

2. Verteiler gemäß Anspruch 1, dadurch gekenn-
zeichnet, dass das Anschlagmittel (8) in Form von
gegenüberliegenden Vorsprüngen (8a) auf der
Oberfläche (6) des mindestens einen Längskanals
(5) ausgebildet ist, wobei die Vorsprünge (8a) zum
Innern des mindestens einen Längskanals (5) ge-

richtet und an den Schlitzen (10) des Gehäuses (4)
angeordnet sind.

3. Verteiler gemäß Anspruch 1, dadurch gekenn-
zeichnet, dass das Anschlagmittel (8) in Form von
Kerben (8b) auf der Oberfläche (6) des mindestens
einen Längskanals (5) ausgebildet ist, wobei die Ker-
ben (8b) an den Schlitzen (10) des Gehäuses (4)
angeordnet sind.

4. Verteiler gemäß einem der vorhergehenden Ansprü-
che, dadurch gekennzeichnet, dass die Größe der
Schlitze (10) des Gehäuses (4) mindestens gleich
oder größer als die Größe der Schlitze (3) des Ab-
deckprofils (2) ist.

5. Verteiler gemäß einem der vorhergehenden Ansprü-
che, dadurch gekennzeichnet, dass der mindes-
tens eine Längskanal (5) zwei Kanäle (5a, 5b) um-
fasst, die durch einen Verstärkungsbogen (7) ge-
trennt sind, wobei jeder Kanal (5a, 5b) an seiner
Oberfläche (6a, 6b) sein eigenes Anschlagmittel (8)
aufweist.

6. Verteiler gemäß einem der vorhergehenden Ansprü-
che, dadurch gekennzeichnet, dass das Abdeck-
profil (2) so auf dem Gehäuse (4) angebracht ist,
dass eine Oberfläche (12) des Gehäuses (4) freiliegt,
wobei die Oberfläche (12) mindestens eine Öffnung
(13) in Fluidverbindung mit dem mindestens einen
Längskanal (5) zum Anschluss an einen externen
Kreislauf eines Kühlmediums aufweist.

7. Verteiler gemäß einem der vorhergehenden Ansprü-
che, dadurch gekennzeichnet, dass sowohl das
Abdeckprofil (2) als auch das Gehäuse (10) aus Alu-
minium und/oder dessen Legierungen bestehen und
mittels Hartlöten miteinander verbunden sind.

8. Verteiler gemäß einem der vorhergehenden Ansprü-
che, dadurch gekennzeichnet, dass er an seinen
beiden Enden durch einen Stopfen (16) verschlos-
sen ist.

9. Verteiler gemäß Anspruch 8, dadurch gekenn-
zeichnet, dass der Stopfen (16) ebenfalls aus Alu-
minium und/oder seinen Legierungen besteht und
mit dem Abdeckprofil (2) und dem Gehäuse (10)
ebenfalls mittels Hartlöten verbunden ist.

10. Kühler (19), umfassend einen Verteiler (1) gemäß
einem der Ansprüche 1-9.

Revendications

1. Tubulure (1), en particulier pour une utilisation dans
un radiateur de refroidissement (19) d’un système
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de refroidissement, la tubulure (1) présentant une
coupe transversale essentiellement rectangulaire,
comprenant :

un logement (4), qui est un élément d’un seul
tenant ayant un profil fermé et comportant au
moins un canal longitudinal (5) défini dans celui-
ci et également une pluralité de fentes (10) sur
une des surfaces dudit logement (4), lesdites
fentes (10) étant en communication fluidique
avec ledit au moins un canal longitudinal (5) ; et
un profilé de recouvrement (2) appliqué sur ledit
logement (4) et comportant une pluralité de fen-
tes (3) à des positions correspondant aux posi-
tions desdites fentes (10) dudit logement (4), le-
dit profilé de recouvrement (2) étant raccordé
fixement audit logement (4) et appliqué hermé-
tiquement contre celui-ci, lesdites fentes (3) du-
dit profilé de recouvrement (2) étant propres à
recevoir des tubes (17) dudit radiateur de refroi-
dissement (19) ;
ledit au moins un canal longitudinal (5) compor-
tant sur sa surface (6) un moyen d’arrêt (8) con-
tre lequel peuvent venir buter lesdits tubes (17)
dudit radiateur de refroidissement (19), et lesdi-
tes fentes (10) dudit logement (4) étant égale-
ment propres à recevoir lesdits tubes (17) dudit
radiateur de refroidissement (19),
caractérisée en ce que
le logement (4) comporte sur sa surface exté-
rieure, à proximité des fentes (10), deux saillies
longitudinales (11) opposées.

2. Tubulure selon la revendication 1, caractérisée en
ce que ledit moyen d’arrêt (8) se présente sous la
forme de saillies (8a) opposées sur ladite surface (6)
dudit au moins un canal longitudinal (5), lesdites
saillies (8a) étant orientées en direction de l’intérieur
dudit au moins un canal longitudinal (5) et placées
au niveau desdites fentes (10) dudit logement (4).

3. Tubulure selon la revendication 1, caractérisée en
ce que ledit moyen d’arrêt (8) se présente sous la
forme d’encoches (8b) sur ladite surface (6) dudit au
moins un canal longitudinal (5), lesdites encoches
(8b) étant placées au niveau desdites fentes (10)
dudit logement (4) .

4. Tubulure selon l’une quelconque des revendications
précédentes, caractérisée en ce que la taille des-
dites fentes (10) dudit logement (4) est au moins
égale ou supérieure à la taille desdites fentes (3)
dudit profilé de recouvrement (2).

5. Tubulure selon l’une quelconque des revendications
précédentes, caractérisée en ce que ledit au moins
un canal longitudinal (5) comprend deux canaux (5a,
5b) séparés par un arc de renforcement (7), chacun

desdits canaux (5a, 5b) comportant son propre
moyen d’arrêt (8) sur sa surface (6a, 6b).

6. Tubulure selon l’une quelconque des revendications
précédentes, caractérisée en ce que ledit profilé
de recouvrement (2) est appliqué sur ledit logement
(4) de telle sorte qu’une surface (12) dudit logement
(4) soit exposée, ladite surface (12) comportant au
moins un orifice (13) en communication fluidique
avec ledit au moins un canal longitudinal (5) à des
fins de raccordement à un circuit extérieur d’agent
de refroidissement.

7. Tubulure selon l’une quelconque des revendications
précédentes, caractérisée en ce que ledit profilé
de recouvrement (2) et ledit logement (10) sont tous
deux constitués d’aluminium et/ou ses alliages et
sont raccordés l’un à l’autre par brasage.

8. Tubulure selon l’une quelconque des revendications
précédentes, caractérisée en ce qu’elle est fermée
à ses deux extrémités par un obturateur (16).

9. Tubulure selon la revendication 8, caractérisée en
ce que ledit obturateur (16) est également constitué
d’aluminium et/ou ses alliages et est accouplé audit
profilé de recouvrement (2) et audit logement (10)
également par brasage.

10. Radiateur de refroidissement (19) comprenant une
tubulure (1) selon l’une quelconque des revendica-
tions 1 à 9.
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