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Description

The present invention concerns a radiator for an internal combustion engine, and more particularly for an
internal combustion engine of a heavy vehicle, including upper and lower header boxes, each having first and
second ends, and side members, each having first and second ends adapted to be connected to a respective
one of said first and second ends of said header boxes to form therewith a relatively rigid frame, and, enclosed
within said frame, a cooling block including a plurality of tubes communicating with their respective ends with
said upper and lower header boxes for directing a flow of cooling fluid therebetween, a first of said header
boxes having first engagement means at each of said first and second ends thereof, each of said side members
having second engagement means at said first end thereof for releasable engagement with said first engage-
ment means of said first header box.

Aradiator of this general kind is disclosed in EP-A1-0 346 602. In order to provide a stable connection be-
tween the side members and the header boxes of this known radiator, without the need of time-consuming
and expensive mounting work, a first header box of this known radiator is connected to a first end of a side
member by hinge-like engagement means and snap-action engagement means, and the second header box
is connected to the second end of the side member by a snap-action locking device. Still, this radiator utilizes
a separate wedge introduced between the side member at its second end and the header box after locking of
the locking device. Further, the header boxes are provided with several protrusions and the side members with
corresponding recesses which inter-engage in the assembled position of the radiator.

As is well known in the art of internal combustion engine radiators such radiators are exposed to thermal
stresses due to widely varying internal temperatures during operation of the engine, e.g., from far below the
freezing point up to the boiling point of water, as well as temperature differentials between the radiator and
the environment. Radiators are also exposed to stresses caused by vibrations due to engine running and ve-
hicle driving.

Temperature variations cause longitudinal expansion and contraction of the cooling fluid tubes leading to
stresses in the connections between the header boxes and the lateral members.

Different solutions of this thermal stress problem are disclosed in US-A-4 540 044, US-A-4 738 308, EP-
B-0 020 190 and FR-A-2 538 030.

US-A-4 540 044 proposes a solution of this problem by providing oblong holes for pins connecting the head-
er boxes and the lateral members, said holes having their maximum transverse dimension extending in the
longitudinal direction of the tubes, thereby to accomodate relative movements between the header boxes and
the lateral members.

FR-A-2 538 030 proposes another solution of the same problem by providing the tube plates of the header
boxes with deformable portions such that said portions, where the tubes are fastened to the tube plates, may
move without transferring movement to the header boxes, and, thus, without affecting the distance between
the header boxes defined by the lateral members rigidly connected thereto. Also, resilient means are provided
between the lateral members and outer mounting members extending in the longitudinal direction of the lateral
members. Threaded bars extend between the outer mounting members to exert a pulling force therebetween,
thereby to keep the radiator package together. Also, the outer mounting members are secured to the header
boxes by means of screws extending through holes provided in the mounting members and the header boxes.

EP-B-0 020 190 proposes a solution of the vibrational stress problem by completely enclosing the assem-
bled radiator in a multi-piece frame or cradle. Resilient means are interposed in the corners between the ra-
diator and the frame such that the resilient means are tensioned and keep the radiator under permanent com-
pression. The complete radiator package is kept together by means of bolts and spot welds.

US-A-4 738 308 discloses an arrangement allowing compensation of differential dilatations which can oc-
cur between the cooling fluid tubes and the lateral members, or, flanges, due to different temperatures. The
lateral members are generally C-shaped sections having a bottom, lateral sides and inwardly bent wings, the
latter being engaged in notches provided in fins in which the tubes are engaged. Assembly of the header boxes
and the side members of this prior art radiator includes plastic deformation, i.e., bending, of lugs provided on
the lateral members.

All the four prior art structures last referred to above employ some kind of more or less permanent fastening
or securing means to attach the side members to the header boxes, such as pins, threaded bars, welds and
bent lugs, all increasing the manufacturing costs due to material and labour required.

The problem to be solved by the present invention is to provide a radiator of the kind initially stated, and
particularly a connection between a side member and the header boxes of such a radiator, which - as taught
by EP-A1-0 346 602 - widely avoids the use of fastening means, such as bolts or pins, or post-assembly treat-
ment, such as welding or soldering, for obtaining a secure and releasable connection still allowing expansion
and contraction of the radiator package due to heat variations. Preferably, the use of fastening means shall
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be completely avoided. In solving this problem, there shall be no need of separate mounting means, such as
the wedge according to EP-A1-0 346 602, and the solution shall provide compensation for manufacturing tol-
erances and reduce vibration transmission between the side member and the header box.

According to the present invention, a radiator as initially stated is characterized in that said first engage-
ment means and said second engagement means are adapted, when mutually engaged, to allow displacement
of said first ends of said side members substantially perpendicularly to the longitudinal direction of said first
header box and to prevent displacement in other directions, that a second of said header boxes has first guide
means at each of its first and second ends, that each of said side members has second guide means at its
second end, said first and second guide means being adapted, when mutually releasably engaged, to allow
displacement of said second ends of said side members substantially in the longitudinal direction of said sec-
ond header box and to prevent displacement in other directions, and that resilient means is interposed between
said coolimg block and said side members at said first end thereof, said resilient means being compressed
between said first ends of said side members and said cooler block upon displacement of said second ends
of said side members towards each other along said first guide means.

Embodiments of the present invention will now be described, reference being made to the accompanying
drawings, wherein:

Fig. 1 is a front view of an assembled radiator the cooling block of which being omitted;

Fig. 2 is a side view of the radiator of fig. 1;

Fig. 3 is a partial front view at an enlarged scale of the radiator of Fig. 1 showing the top left
and bottom left corners thereof;

Fig. 4 is a side view corresponding to that of Fig. 2 at an enlarged scale showing the radiator
corners seen from the left in Fig. 3;

Fig. 5 is a top view seen along line V-V of Fig. 3;

Fig. 6 is a section taken along line VI-VI of Fig. 7 through the lower header box shown therein
and a side member mounted thereto but not shown in Fig. 7;

Fig. 7 is a front view of the left end portion of the lower header box;

Fig. 8 is a bottom view of the left end portion of the lower header box according to a second
embodiment of the present invention;

Fig. 9 is a front view of the header box of Fig. 8;

Fig. 10 is a section taken along line X-X of Fig. 9;

Fig. 11 is a side view of the lower portion of a side member according to the second embodi-
ment of the invention;

Fig.12a,band c are front views of the left hand side of a radiator according to the present invention

showing three steps of the assembly of a side member and the header boxes.

The assembled outer structure of the radiator shown in the drawings includes two equally shaped header
boxes, an upper header box 1 having in its mounted position an inverted U-shaped section (Fig. 4, upper part)
and alower header box 2 having a U-shaped section (Fig. 4, lower part), and two equally shaped side members,
a first side member 3 and a second side member 4, the header boxes and the side members forming in their
mounted position according to Fig. 1 a relatively rigid frame. Enclosed in this frame is a cooling block 5 (not
shown in detail), conventionally having a plurality of vertically extending tubes, the upper and lower ends of
which being fluid tightly engaged in a respective one of upper and lower tube plates 6 and 7. Tube plates 6
and 7 have lugs 6’, 7', respectively, folded around circumferential rims 1’, 2’ of the header boxes, thereby clos-
ing the respective open U-section of the upper and lower header boxes 1 and 2 so as to form in each header
box a fluid chamber. Thus, in operation, a cooling fluid introduced through an upper header box inlet 8, com-
municating with an internal combustion engine not shown, is distributed within the interior of the upper header
box and directed downwards through the plurality of tubes to be collected in the lower header box and returned
to the engine through an outlet 9.

As mentioned, the header boxes are equally shaped, preferably being molded from a thermoplastic syn-
thetic material in one and the same mould, and, thus, in their mounted positions, one header box is turned
upside down and rotated 180° relative to the other header box. Consequently, the inlet 8 of the upper header
box and the outlet 9 of the lower header box are corresponding portions of the respective header box located
near one end thereof. Near the other end of the respective header box is formed a threaded hole in which is
fitted a nipple 10 in the upper header box for ventilating the radiator system, and, in the lower header box a
plug 11.

Since side members 3 and 4 are equally shaped, as are header boxes 1 and 2, only side member 3 and
the left hand end portions of the header boxes according to Fig. 1 will be described more in detail.

Side member 3 has a generally U-shaped section comprising a web portion 12 and two flange portions
13, 14, the U-section being open towards the non-shown cooling block. At the upper end of side member 3 the
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flange portions 13, 14 are obliquely extended lengthwise beyond the web portion 12 and inwardly towards the
vertical centre of the radiator to form wings 15, 16 terminating in vertical lugs 17, 18, respectively, bent 90°
relative to the respective wing 15, 16 (Fig. 5). At the lower end of side member 3 the flange portions 13, 14
extend inwardly to form wings 19, 20, respectively, horizontal lower edges of which are bent 90° towards each
other to form horizontal lugs 21, 22, respectively (Fig. 6).

The U-shaped sections of the header boxes have substantially parallel outer side walls 23, 24 terminating
in the above-mentioned circumferential rims 1',2’, and, respectively, a flat outer top and bottom wall 25 having
lengthwise and crosswise extending integral reinforcement ribs 26, 27. The ends of the U-shaped sections are
closed by inclined walls 28 the inclination of which substantially corresponds to the inclination of the upper
wings 15, 16. Between thickened portions 29 of the side walls and vertically and horizontally extending ribs
30, 31, respectively, are formed vertical and horizontal grooves or slots 32, 33. The vertical slots 32 are di-
mensioned to receive the vertical lugs 17, 18 and the horizontal slots 33 to receive the horizontal lugs 21, 22
of the upper and lower wings, respectively, of the side member.

When mounting a side member 3 to the upper and lower header boxes the lugs 17, 18 are first introduced
from above into the vertical slots 32 (Fig. 12a). During this operation, the lower end of the side member must
be kept somewhat outside the left end of the lower header box 2 in order to keep the horizontal lugs 21, 22
free from said end. Consequently, the vertical slots 32 must be made wider than the thickness of the vertical
lugs 17, 18 in order to enable such inclination of side member 3. When upper end of side member 3 has been
lowered to the position shown in Fig. 12b, lower end thereof is moved to the right (Fig. 12c), the horizontal lugs
21, 22 being guided along the horizontal slots 33.

According to the present invention there is provided at least one resilient means between each side mem-
ber and the cooling block 5. In the embodiment of Figs. 1 - 7, a resilient element 34 is inserted between the upper
portion of each side member 3, 4 and the respective end of the upper header box 1. The position of such resilient
element 34 is shown in Fig. 3. Preferably, element 34 is U-shaped in a vertical cross-section (Fig, 12a) so as to grip
around an end portion of header box 1, or, header plate 6 and its lugs 6’ folded around the circumferential rim 1’ of
the header box, thereby to be kept in place during the assembly. Itis preferred, also, that element 34 has a U-shaped
horizontal cross-section (Fig. 5), thereby to grip around the corners of the rim of the header box.

The dimension of the resilient element 34 is such that it is compressed between the side member and the
header box during assembly, starting approximately in the position of Fig. 12b and increasing towards full com-
pression in the position of Fig. 12¢. Both ends of side member 3, thus, will be urged outwardly by element 34,
movement of the upper end of side member, however, being positively prevented by the engagement of the
vertical lugs 17, 18 in the vertical slots 32 of the upper header box. In the embodiment of Figs. 1 - 7 the lower
end of side member 3 is blocked against movement due to expansion of resilient element 34 by means of a
conventional bolt 35 inserted in corresponding holes through side member 3 and lower header box 2, such
hole 36 through lower header box being shown in Fig. 7.

The second embodiment of the present invention according to Figs. 8 - 12 differs from the first embodiment
according to Figs. 1 - 7 only regarding retainment of the lower ends of the side members to the ends of the
lower header box 2. According to the second embodiment, thus, the lower ends of side members and the ends
of the lower header box are provided with interengaging means to establish a snap-action locking connection
between the side member and the header box.

More precisely, the side walls 23, 24 of the header boxes are formed with integral engagement means 37
having a T-shaped configuration when viewed in Fig. 9 including an inclined cam surface portion 38 (Fig. 8)
and an abuttment portion 39 perpendicular thereto and also perpendicular to the respective side wall of the
header box. The lower wings 19, 20 of the side members are provided with T-shaped openings 40 (Fig. 11)
adapted to receive the abuttment portion 39 and a portion of the cam surface portion 38. When, during as-
sembly of the radiator, the lower end of side member 3 is to be connected to the left end of header box 2 (Fig,
12b), the wings 19, 20 are resiliently flexed outwards by the inclined cam surface portion 38 until the T-shaped
opening 40 snaps over the abuttment portion 39 and the portion of the cam surface portion closest thereto
(Fig. 12¢). In this position the lower end of side member 3 is positively kept in its intended position by inter-
engagement between the abuttment portion 39 and the corresponding portion of T-shaped opening 40.

In order to make this second embodiment connection between the lower end of the side member and the
header box more stable, it is preferred to interpose a resilient element 34’ corresponding to the element 34
therebetween also at this end as is shown particularly in Fig. 12a.

To prevent the upper wings 15, 16 of the side member to possibly be forced apart due to the load excerted
on the lugs 17, 18 by the resilient element 34 compressed between the web portion 12 of the side member
and the header box portions of the vertically extending ribs 30 are provided with L-shaped outward extensions
41 (Figs. 3, 5, 7) having legs 42 directed towards the side member so as to extend over portions of the wings
15, 16.
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Claims

A radiator for an internal combustion engine, and more particularly for an internal combustion engine of
a heavy vehicle, including upper and lower header boxes (1, 2), each having first and second ends, and
side members (3, 4), each having first and second ends adapted to be connected to a respective one of
said first and second ends of said header boxes to form therewith a relatively rigid frame, and, enclosed
within said frame, a cooling block (5) including a plurality of tubes communicating with their respective
ends with said upper and lower header boxes (1, 2) for directing a flow of cooling fluid therebetween, a
first of said header boxes (1) having first engagement means (32) at each of said first and second ends
thereof, each of said side members (3, 4) having second engagement means (17, 18) at said first end
thereof for releasable engagement with said first engagement means (32) of said first header box, char-
acterized in
- that said first engagement means (32) and said second engagement means (17,18) are adapted,
when mutually engaged, to allow displacement of said first ends of said side members (3,4) substan-
tially perpendicularly to the longitudinal direction of said first header box (1) and to prevent displace-
ment in other directions,
- that a second of said header boxes (2) has first guide means (33) at each of its first and second ends,
- that each of said side members (3,4) has second guide means (21,22) at its second end,
said first (33) and second (21,22) guide means being adapted, when mutually releasably en-
gaged, to allow displacement of said second ends of said side members (3,4) substantially in the long-
itudinal direction of said second header box (2) and to prevent displacement in other directions, and
- that resilient means (34) is interposed between said cooling block (5) and said side members (3, 4)
at said first end thereof, said resilient means (34) being compressed between said first ends of said
side members and said cooler block (5) upon displacement of said second ends of said side members
(3,4) towards each other along said first guide means (33).

A radiator according to claim 1, characterized in that said first engagement means comprise slots (32)
in said first header box (1), said slots being directed substantially perpendicularly to the longitudinal di-
rection of said first header box (1), and that said second engagement means comprises lugs (17,18) on
said side members (3,4), said lugs being directed towards each other for engagement in said slots (32)
of said first header box (1).

A radiator according to claim 1 or 2, characterized in that said first guide means comprise slots (33) in
said second header box (2), said slots being directed substantially in the longitudinal direction of said sec-
ond header box (2), and that said second guide means comprise lugs (21, 22) on said side members (3,4),
said lugs being directed towards each other for slidable engagement in said slots (33) of said second head-
er box (2).

A radiator according to claim 1 or 2, characterized by a connecting means (35) extending through each
of said second ends of said side members (3, 4) and a respective one of said first and second ends of
said second header box (2).

A radiator according to any one of claims 1 - 4, characterized by inter-acting connecting means (37, 40)
on each of said second ends of said side members (3, 4) and each of said first and second ends of said
second header box, said inter-acting connecting means being adapted to automatically inter-lock each of
said second ends of said side members to a respective one of said first and second ends of said second
header box upon compression of said resilient means (34).

A radiator according to claim 5, characterized in that said inter-acting connecting means include fixed
means (37) on said second header box (2) and flexible means (19, 40) on said side members providing
a snap-action releasable locking.

A radiator according to claim 5§ or 6, characterized in that a second resilient means (34’) is interposed
between each of said second ends of said side members and a respective one of said first and second
ends of said second header box (2).

Aradiator according to any one of the preceding claims, characterized in that said first and said second
header boxes (1, 2) are substantially identically shaped.
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Patentanspriiche

1.

Radiator fir eine Verbrennungskraftmaschine und insbesondere eine Verbrennungskraftmaschine eines
schweren Fahrzeuges, mit oberen und unteren Verteilerkammern (1, 2), die jeweils erste und zweite En-
den haben, und Seitenglieder (3, 4), die jeweils erste und zweite Enden haben, die so ausgebildet sind,
dal sie mit dem jeweils zugehdrigen der genannten ersten und zweiten Enden der genannten Verteiler-
kammern verbindbar sind, um einen relativ starren Rahmen zu bilden, und einen in genanntem Rahmen
eingeschlossenen Kiihlblock (5), der eine Vielzahl von Rohren aufweist, die mit ihren jeweiligen Enden
mit den genannten oberen und unteren Verteilerkammern (1, 2) in Verbindung stehen, um den Fluf der
Kihliflissigkeit dazwischen zu leiten, wobei eine erste der genannten Verteilerkammern (1) erste Ein-
griffsmittel (32) an jedem der genannten ersten und zweiten Enden davon hat, wobei jedes der genannten
Seitenglieder (3, 4) zweite Eingriffsmittel (17, 18) an dem genannten ersten Ende davon hat, um mit den
ersten Eingriffsmitteln (32) der genannten ersten Verteilerkammer eine |6sbare Verbindung zu bilden,
dadurch gekennzeichnet,

dal die genannten ersten Eingriffsmittel (32) und die genannten zweiten Eingriffsmittel (17, 18) so aus-
gebildet sind, dal} sie, wenn sie sich in gegenseitigem Eingriff befinden, eine Verschiebung der genannten
ersten Enden der genannten Seitenglieder (3, 4) in einer im wesentlichen senkrechten Richtung zur
Langsrichtung der genannten ersten Verteilerkammer (1) zulassen und eine Verschiebung in andere Rich-
tungen verhindern,

dal eine zweite der genannten Verteilerkammern (2) an jedem ihrer ersten und zweiten Enden erste Fiih-
rungsmittel (33) hat,

dal jedes der genannten Seitenglieder (3, 4) zweite Flihrungsmittel (21, 22) an ihrem zweiten Ende hat,
wobei die genannten ersten (33) und zweiten (21, 22) Fiihrungsmittel so ausgebildet sind, dal} sie, wenn
sie sich in gegenseitigem l6sbarem Eingriff befinden, eine Verschiebung der genannten zweiten Enden
der genannten Seitenglieder (3, 4) im wesentlichen in der Langsrichtung der genannten zweiten Vertei-
lerkammer (2) zulassen und eine Verschiebung in andere Richtungen verhindern und

dal elastische Mittel (34) zwischen genanntem Kiihlblock (5) und genannten Seitengliedern (3, 4) an ge-
nanntem erstem Ende davon eingeschoben sind, wobei die genannten elastischen Mittel (34) zwischen
den genannten ersten Enden der genannten Seitenglieder und dem genannten Kiihlblock (5) zusammen-
geprellt werden aufgrund einer Verschiebung der genannten zweiten Enden der genannten Seitenglieder
(3, 4) aufeinander zu langs der genannten ersten Fiihrungsmittel (33).

Radiator nach Anspruch 1, dadurch gekennzeichnet, daR die genannten ersten Eingriffsmittel Nuten (32)
in der genannten ersten Verteilerkammer (1) umfassen, wobei die genannten Nuten im wesentlichen
senkrecht zur Langsrichtung der genannten ersten Verteilerkammer (1) ausgerichtet sind, und daR die
genannten zweiten Eingriffsmittel Zapfen (17, 18) an den genannten Seitengliedern (3, 4) umfassen, wo-
bei die genannten Zapfen gegeneinander gerichtet sind, um in die genannten Nuten (32) der genannten
ersten Verteilerkammer (1) in Eingriff zu kommen.

Radiator nach Anspruch 1 oder 2, dadurch gekennzeichnet, daf die genannten ersten Fiihrungsmittel Nu-
ten (33) in der genannten zweiten Verteilerkammer (2) umfassen, wobei die genannten Nuten im wesent-
lichen in Langsrichtung der genannten zweiten Verteilerkammer (2) ausgerichtet sind, und dal die ge-
nannten zweiten Flihrungsmittel Zapfen (21, 22) an den genannten Seitengliedern (3, 4) umfassen, wobei
die genannten Zapfen aufeinander zu gerichtet sind, um in den genannten Nuten (33) der genannten zwei-
ten Verteilerkammer (2) in verschiebbaren Eingriff zu kommen.

Radiator nach Anspruch 1 oder 2, gekennzeichnet durch ein Verbindungsmittel (35), welches sich durch
jede der genannten zweiten Enden der genannten Seitenglieder (3, 4) erstreckt und durch ein entspre-
chendes der genannten ersten und zweiten Enden der genannten zweiten Verteilerkammer (2).

Radiator nach einem der Anspriiche 1 bis 4, gekennzeichnet durch zusammenwirkende Verbindungsmittel
(37, 40) an jeder der genannten zweiten Enden der genannten Seitenglieder (3, 4) und jeder der genannten
ersten und zweiten Enden der genannten zweiten Verteilerkammer, wobei die genannten zusammenwir-
kenden Verbindungsmittel so augebildet sind, daR sie automatisch jede der genannten zweiten Enden
der genannten Seitenglieder mit einer entsprechenden der genannten ersten und zweiten Enden der ge-
nannten zweiten Verteilerkammer mit Zusammendriicken der elastischen Mittel (34) verriegeln.

Radiator nach Anspruch 5, dadurch gekennzeichnet, daR® die genannten zusammenwirkenden Verbin-
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dungsmittel feste Mittel (37) an der genannten zweiten Verteilerkammer (2) und flexible Mittel (19, 40)
an den genannten Seitengliedern einschlieRen, die eine |6sbare Verriegelung durch Schnappwirkung er-
geben.

Radiator nach Anspruch 5 oder 6, dadurch gekennzeichnet, daR ein zweites elastisches Mittel (34’) zwi-
schen jedes der genannten zweiten Enden der genannten Seitenglieder und ein entsprechendes der ge-
nannten ersten und zweiten Enden der genannten zweiten Verteilerkammer (2) eingefiigt ist.

Radiator nach einem der vorangegangenen Anspriiche, dadurch gekennzeichnet, dal die genannte erste
und die genannte zweite Verteilerkammer (1, 2) im wesentlichen identisch geformt sind.

Revendications

Radiateur pour moteur a combustion interne, et plus particuliérement pour un moteur 2 combustion interne
d’un véhicule lourd, comprenant des collecteurs de téte supérieur et inférieur (1, 2), chacun comportant
une premiére et une seconde extrémités, et des éléments latéraux (3, 4), chacun comportant une premiére
et une seconde extrémités adaptées a étre reliées respectivement auxdites premiére et seconde extré-
mités desdits collecteurs de téte pour former avec les collecteurs un chassis relativement rigide, et, en-
fermé au sein dudit chassis, un bloc de refroidissement (5) comprenant une pluralité de tubes communi-
quant par leur extrémité respective avec lesdits collecteurs de téte supérieur et inférieur (1, 2) pour diriger
un flux de fluide de refroidissement entre ces derniers, un premier (1) desdits collecteurs de téte compor-
tant un premier moyen d’engagement (32) a chacune de ses premiére et seconde extrémités, chacun des-
dits éléments latéraux (3, 4) comportant un second moyen d’engagement (17, 18) a sa premiére extrémité
pour engagement amovible avec ledit premier moyen d’engagement (32) dudit premier collecteur de téte,
caractérisé en ce que :

- ledit premier moyen d’engagement (32) et ledit second moyen d’engagement (17, 18) sont adaptés,
lorsqu’ils sont mutuellement engagés, a permettre le déplacement desdites premiéres extrémités
desdits éléments latéraux (3, 4) sensiblement perpendiculairement a la direction longitudinale dudit
premier collecteur de téte (1) et 8 empécher un déplacement dans d’autres directions,

- un second (2) desdits collecteurs de téte comporte un premier moyen de guidage (33) a chacune de
ses premiére et seconde extrémités,

- chacun desdits éléments latéraux (3, 4) comporte un second moyen de guidage (21, 22) a sa se-
conde extrémité,

lesdits premier (33) et second (21, 22) moyens de guidage étant adaptés, lorsqu’ils sont mutuel-
lement engagés de maniére amovible, & permettre le déplacement desdites secondes extrémités desdits
éléments latéraux (3, 4) sensiblement dans la direction longitudinale dudit second collecteur de téte (1)
et & empécher un déplacement dans d’autres directions, et
- un moyen élastique (34) est disposé entre ledit bloc de refroidissement (5) et lesdits éléments latéraux
(3, 4) aladite premiére extrémité de ceux-ci, ledit moyen élastique (34) étant comprimé entre lesdites pre-
miéres extrémités desdits éléments latéraux et ledit bloc de refroidissement (5) lors du déplacement des-
dites secondes extrémités desdits éléments latéraux (3, 4) I'une vers 'autre le long dudit premier moyen
de guidage (33).

Radiateur selon la revendication 1, caractérisé en ce que ledit premier moyen d’engagement comprend
des fentes (32) dans ledit premier collecteur de téte (1), lesdites fentes étant dirigées sensiblement per-
pendiculairement a la direction longitudinale dudit premier collecteur de téte (1), et en ce que ledit second
moyen d’engagement comprend des pattes (17, 18) sur lesdits éléments latéraux (3, 4), lesdites pattes
étant dirigées I'une vers I'autre pour engagement dans lesdites fentes (32) dudit premier collecteur de téte

().

Radiateur selon la revendication 1 ou 2, caractérisé en ce que ledit premier moyen de guidage comprend
des fentes (33) dans ledit second collecteur de téte (2), lesdites fentes étant dirigées sensiblement dans
la direction longitudinale dudit second collecteur de téte (2), et en ce que ledit second moyen de guidage
comprend des pattes (21, 22) sur lesdits éléments latéraux (3, 4), lesdites pattes étant dirigées I'une vers
I'autre pour engagement par coulissement dans lesdites fentes (33) dudit second collecteur de téte (1).

Radiateur selon la revendication 1 ou 2, caractérisé par un moyen de connexion (35) s’étendant dans cha-



10

18

20

25

30

35

40

45

50

55

EP 0 502 836 B1

cune desdites secondes extrémités desdits éléments latéraux (3, 4) et une extrémité respective desdites
premiére et seconde extrémités dudit second collecteur de téte (2).

Radiateur selon I'une quelconque des revendications 1 a 4, caractérisé par un moyen de connexion a ac-
tion réciproque (37, 40) sur chacune desdites secondes extrémités desdits éléments latéraux (3, 4) et
chacune desdites premiére et seconde extrémités dudit second collecteur de téte, ledit moyen de
connexion a action réciproque étant adapté a verrouiller mutuellement automatiquement chacune desdi-
tes secondes extrémités desdits éléments latéraux a une extrémité respective desdites premiére et se-
conde extrémités dudit second collecteur de téte lors de la compression dudit moyen élastique (34).

Radiateur selon la revendication 5, caractérisé en ce que ledit moyen de connexion & action réciproque
comprend un moyen fixe (37) sur ledit second collecteur de téte (2) et un moyen flexible (19, 40) sur lesdits
éléments latéraux constituant un verrouillage par encliquetage amovible.

Radiateur selon la revendication 5 ou 6, caractérisé en ce qu’un second moyen élastique (34') est disposé
entre chacune desdites secondes extrémités desdits éléments latéraux et une extrémité respective des-
dites premiére et seconde extrémités dudit second collecteur de téte (2).

Radiateur selon I'une quelconque des revendications précédentes, caractérisé en ce que lesdits premier
et second collecteurs de téte (1, 2) ont une forme sensiblement identique.
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