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(57) A vehicle header tank (10) of the type in which
most or all of the header tank (16) is metal and brazed
concurrently with the rest of the core includes a simpli-
fied oil cooler structure integrated with the tank (16) and
brazed concurrently with the rest of the core. A section
(30) of tubing (28) similar to the radiator coolant flow
tubes (12) passes into and out of the header tank (16)
through a pair of slots (26) with a geometry similar to
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commodates the coolant flow tubes (12). Consequently,
the oil cooler tube (28) can be installed in leak proof
fashion inside the header tank (16) concurrently with the
main core braze operation.
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Description
TECHNICAL FIELD

[0001] This invention relates to vehicle engine and oil
cooling systems in general, and specifically to a radiator
with a metal header tank and flat extruded tube oil cooler
incorporated in the metal header tank.

BACKGROUND OF THE INVENTION

[0002] Vehicles with often incorporate a transmission
fluid or engine oil cooler mounted in the liquid coolant
outlet tank of the engine cooling radiator as a convenient
means to cool those fluids. Typically, the radiator con-
sists of a basic core with header tanks on each side, and
flattened metal coolant flow tubes, generally aluminum,
extending between the tanks. Each tank is a plastic box
open on one side, the open side being clinched to a met-
al header plate that receives the ends of the radiator
flow tubes. As shown in co assigned USPN 5,645,125,
a conventional oil cooler consists of a series of plates
stacked into a general box shape, which is installed in-
side the radiator outlet tank, with sealed inlet and outlet
pipes running through the radiator tank wall. This re-
quires very careful sealing not only of the many joints
between the oil cooler plates, but also of the metal to
plastic interface between the cooler pipes and radiator
tank wall. That interface requires mechanical sealing,
such as threaded fittings and compressible O rings,
which is not as robust as a brazed joint of the type found
between the ends of the radiator flow tubes and the ra-
diator tank header plate. Such an oil cooler is also quite
massive and heavy, and blocks a good deal of flow area
within the radiator tank.

[0003] A relatively newer proposed oil cooler con-
struction is incorporated within all metal (aluminum)
header tanks of an all metal core. In effect, the tank and
the header plate are one and the same part, or at least
formed of the same material. An example may be seen
in co assigned USPN 5,823,250. There, the header tank
itself has an extruded body, with integral slotted header
plate and integral internal oil cooler passage. End caps
are brazed on the seal the ends of the header tanks and
the internal oil cooler passage simultaneously. This type
of integral oil cooler construction depends on the header
tank being made as an extrusion, which is not always
practical, because of weight and cost considerations.
[0004] In tank oil coolers of differing construction are
known, at least in the published patent art. Co assigned
USPN 5,645,125 discloses a radiator with header tanks
of unspecified material, within one of which a helical
round oil cooler tube is arrayed. The ends of the helical
tube are sealed through the radiator tank wall in an un-
specified fashion. The helical tube is of a round con-
struction not typically used in radiators per se, so it is
not clear how such a design would actually be manufac-
tured.
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[0005] The manufacture of the radiator itself, or of
similar headered heat exchangers, is a well understood
and well controlled process, whether the tank is all metal
or of plastic with a metal header plate only. The flattened
metal flow tubes, typically extruded or fabricated alumi-
num, with our without internal strengthening webs, are
inserted through closely matching slots formed through
the header plates. Braze material provided on the sur-
face of either the flat metal tube or the header plate is
melted when the core itself is brazed, and drawn into
the tube end-slot interface to form a simple, consistent
and leak proof joint. If similar materials and techniques
could be used to form the oil cooler, as well, maximum
design flexibility and minimum cost would be achieved.

SUMMARY OF THE INVENTION

[0006] The invention provides a radiator header tank
and oil cooler incorporated within the tank in which the
oil cooler itself and its sealed interface with the radiator
header tank do incorporate the same material and man-
ufacturing technique as are typically used to make the
radiator core.

[0007] Inthe preferred embodiment disclosed, the ra-
diator core uses typical flattened metal tubes and a met-
al header tank that can be formed by any desired tech-
nique, not just extrusion. The in tank oil cooler consists
of alength of the same kind of tubing used in the radiator
flow tubes itself, which enters and exits at some point
on the tank wall through slots in the tank wall formed
with the same geometry as the slots in the header plate.
The entire core, with oil cooler, can be brazed in one
step, and the sealed interface between oil cooler tube
and tank wall is formed in the same way, and is just as
robust as, the sealed interface between the ends of the
radiator flow tubes and the header plate slots of the ba-
sic core. Since it is formed of a single length (or lengths)
of seamless tubing, the integral, in tank oil cooler so
formed is small in volume, lightweight, low cost, and has
no potential oil leak points within the radiator tank. It can
be formed with a wide variety of shapes, by simple tube
bending, and can enter and exit the radiator tank wall at
any desired point, to give maximum design flexibility.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] These and other features of the invention will
appear from the following written description, and from
the drawings, in which:

Figure 1 is a perspective view of a radiator having
all metal header tanks;

Figure 2 is a perspective view of a radiator tank like
that shown in Figure 1, modified so as to incorporate
an oil cooler made according to the invention;
Figure 3 is an end view of the type of tube used to
form the oil cooler;

Figure 4 is a close up of the interface between the
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ends of the oil cooler tube and the header tank;
Figure 5 shows the oil cooler inserted into the head-
er tank, ready for brazing;

Figure 6 shows a inlet outlet fitting that may be at-
tached to the exposed ends of the oil cooler tube,
during or after the basic brazing process.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0009] Referring first to Figure 1, an all metal radiator
1 consists of a basic core of flow tubes 12 and inter-
posed corrugated oil cooling fins 14. Bordering each
side of the basic core are a pair of all metal header tanks,
indicated generally at 16. Tanks 16 are generally box
shaped structures, with an inner side 18 that is regularly
slotted at 20, so as to form a header plate to receive the
ends of the flow tubes 12. The ends of the header tanks
16 are closed by upper and lower end caps 22. Coolant
inlets and outlets 24 admit engine coolant to, and drain
engine coolant from, each of the tanks 16. Significantly,
the basic construction of the tanks 16 is not limited to
any particular material (although it is generally alumi-
num) or technique. That is, the basic tank shell could be
formed as an extrusion, so that the inner side header
plate 18 would be integral. Or, the tank shell could be a
fabricated series of pieces, with an integral end cap 22
and a separate slotted header plate 18 that was clinched
to the tank shell to be brazed later. Each possible con-
struction has its own well known advantages and draw-
backs. An extruded shell has an integral header plate
18, but is heavy, and difficult to clad with brazing mate-
rial. A fabricated shell consists of separated stamped
aluminum pieces, which requires more fabrication, but
is light and can be easily pre clad with brazing material.
Any brazed radiator construction in which the header
tank (or some significant portion of it) is brazed along
with the rest of the core will have some header tank wall
portion, such as the end cap 22, that is suitable to be
slotted similarly to the slotted header plate. Accumulat-
ed years of brazing process development has assured
that the interface between the ends of the flow tubes 12
and the slots 20 in header plate 18, each of which is a
potential coolant leak point, has a consistent geometric
interface, and a consistent, robust braze joint that is sol-
id and leak proof. Also, years of development in tube
fabrication has assured that the tubes 12 themselves
are consistent, leak proof, lightweight and cost effective.
The invention disclosed takes maximum advantage of
these features.

[0010] Referring next to Figure 2, the invention uses
the same basic known, all metal radiator construction
shown above, with one simple modification. Some point
on the body of the header tank 16, here, the end cap 22,
has a pair of side by side oil cooler slots 26 cut through
it, similar to the regular tube slots 20 in header plate 18.
The oil cooler slots 26 would be formed by the same
tooling and technique as the header plate slots 20 and,
again, the end cap 22 consists of the same material as
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the header plate 18. As such, the tank wall slots 26 rep-
resent a very minor and simple change in the basic con-
struction of tank 16.

[0011] Referring nextto Figures 2 and 3, the other ad-
dition, besides the slots 26, consists of a length of oil
cooler tube 28, which has two free ends 30. As best seen
in Figure 3, oil cooler tube 28 is a typical "flat oval" alu-
minum extrusion, with internal webs 32 and, as shown,
is bent into a generally sinuous shape. Tube 28 is either
identical to, or at least has a similar outer geometry to,
the radiator flow tubes 12. Radiator flow tubes 12 do not
generally require the internal strengthening webs typical
in an extrusion, and are most often formed of fabricated
sheet metal stock, which is easier to clad on the outside
with brazing material. But, again, the outer tube geom-
etry can be consistently held, just as with the oil cooler
tube 28. Likewise, oil cooler tube 28 need not absolutely
be formed as an integral extrusion, though it would be
most practical to do so. In that case, it would be difficult
to clad it with brazing material, but it would be relatively
simple to clad the end caps 22 in that fashion on their
outer surface, even if the body of tank 16 were itself an
integral extrusion. So, there is a great deal of flexibility
in how the various parts may be formed. However
formed, tube 28 will be effectively seamless and sealed,
with the same high degree of structural integrity as the
flow tubes 12 themselves. It is much easier to assure a
leak proof condition for tube

[0012] Referring nextto Figure 4, before the end caps
22 are installed to the body of the tanks 16, the oil cooler
tube ends 30 are inserted through the end cap slots 26.
Their mutual interface would have the same configura-
tion as that between the ends of the radiator flow tubes
12 and header plate slots 20, even if not exactly the
same size, although they could be exactly the same
size, as well. Both for the flow tubes 12 and the oil cooler
tube ends 30, there is a ready supply of braze material,
whether clad onto the part surfaces surrounding the
tube to slot interface, or clad onto the tube surfaces
themselves.

[0013] Referring next to Figure 5, the end cap 22 has
been inserted into tank 16, closing the end thereof, and
serving to insert the body of the bent oil cooler tube 28
down into the interior of the tank 16. The tube ends 30
remain accessible outside the tank 16. At the same time,
the rest of the radiator core would be assembled and
stacked, and the ends of the flow tubes 12 inserted into
the header plate slots 20 and the entire unit would be
ready for the brazing operation. Inside the tank 16, there
are no possible leak points out of the unitary tube 28.
The only possible leak point out of the tank 16, the in-
terface between tube ends 30 and the end cap slots 26,
becomes sealed during the braze process identically to
the interface between the ends of the flow tubes 12 and
the header plate slots 20. That is, braze material, wheth-
er located on the surface of the tube ends 30, or on the
surface of the end cap 22 surrounding the slots 26, or
both, is melted, drawn into the carefully sized and con-



5 EP 1 239 256 A1 6

trolled tube end 30-slot 26 interface, after which it hard-
ens into a leak proof joint. No other seals or mechanical
structures are needed to create the oil cooler to header
tank seal. The use of the flat tube 28, which is relatively
light, and yet relatively stiff (and which is effectively stiff-
ened by virtue of being bent into a U or sinuous shape),
in conjunction with the straight slots 26, serves to keep
the tube 28 oriented within the header tanks 16, spaced
from the interior walls thereof. Concurrently, the fins 14
braze to the tubes 12, and the end caps 22 braze to the
tanks 16, leaving a solid, effectively unitized core struc-
ture. The oil cooler can thus take advantage of the one
shot braze process and technology in a very efficient
manner.

[0014] Referringfinally to Figure 6, since the oil cooler
slots 26 are proximate, a single inlet-outlet block fitting
32 can be attached to the oil cooler tube ends 30, either
after the basic braze operation, or during. This allows
oil lines to be easily attached, leak free, and any poten-
tial leak points, again, would be external to the tank16.
In operation, coolant entering the tank 16 that contains
the oil cooler tube 28 (generally the cooler return tank)
flows around the tube 28, cooling the oil flowing through
it. In the completed unit, there is not only less cost, less
weight, and less potential internal tank leakage , there
is also less volume occupied inside tank 16, and less
potential flow blockage and pressure drop in the coolant
flow. If desired, corrugated fins could be brazed between
the parallel bends in the oil cooler tube 28, similar to the
fins 14 brazed between the radiator coolant tubes 12.
[0015] Other configurations for the oil cooler tube 28
could be used, of differing construction, and incorporat-
ing more or fewer bends, or even multiple tubes (which
would necessitate multiple slots 26). For example, tubes
could be fabricated or folded of clad stock, with an in-
ternal configuration similar to the integral, extruded tube
28. Extruded and fabricated tubes of essentially identi-
cal configuration have been known alternative construc-
tions in myriad applications for decades. Either con-
struction would work to have its tube ends brazed into
the slots 26 during the single braze process and, in the
case of fabricated oil cooler tubes, the tubes themselves
would be formed as part of the same braze process. The
slots 26 could be formed through any suitable wall sur-
face of the tank 16, not just the end caps 22 and need
not be proximate to one another. Or, the slots 26 could
be proximate to one another and actually joined by a
thinner slot, so as to allow an integral, U shaped tube
with two enlarged "ends" joined by a central web to be
used. The central web would pass through the thinner
central slot, and would be brazed thereto. The tank 16
need not be entirely metal, so long as it has some suit-
able surface, such as the end cap 22, through which the
ends of the oil cooler tube or tubes could be passed and
brazed. Therefore, it will be understood that it is not in-
tended to limit the invention to just the embodiment dis-
closed.
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Claims

1.

In an engine cooling radiator (10) with a brazed core
having a series of coolant flow tubes (12) inserted
into a slotted (20) header plate (18) of a header tank
(16) that are brazed to said slotted header plate (18)
to form leak proof joints, the improvement compris-
ing,

a wall portion of said header tank (16) having
at least a pair of oil cooler slots (26) formed therein
of a geometry similar to said header plate slots (20),
and,

an integrated oil cooler comprising a sealed
tube (28) having a pair of ends (30) extending
through said header tank oil cooler slots (26) to the
exterior of said header tank (16), said oil cooler tube
ends (30) being brazed concurrently with said core
to form leak proof joints to said header tank (16).

A radiator (10) according to claim 1, further char-
acterized in that said header tank wall portion is a
header tank end cap (22).

A radiator (10) according to claim 1, further char-
acterized in that said oil cooler tube (28) is formed
as a substantially flat metal extrusion.

A radiator (10) according to claim 3, further char-
acterized in that said oil cooler tube is bent into a
sinuous shape.

A radiator (10) according to claim 1, further char-
acterized in that said oil cooler tube ends (30) are
proximate to one another and a single oil inlet-outlet
fitting (32) is joined thereto.
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