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(54) Heat exchanger assembly

(57) A heat exchanger assembly (10) for a vehicle
comprising at least one manifold (12) having walls (14)
defining a chamber for retaining fluid. A mounting device
(22) is secured to the wall of the manifold (12). The
mounting device (22) includes a seat portion (26) adapt-
ed to receive a fluid transmission line (28,30). The
mounting device (22) further includes an opening (32)

extending from the seat portion (26) and aligned with an
aperture (24) in the manifold (12) for providing a fluid
passageway between the manifold (12) and the fluid
transmission line (28,30). In addition, the mounting de-
vice (22) includes at least one indentation (48) formed
therein for capturing contaminants and preventing an in-
trusion of the contaminants into the seat portion (26).
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Description

TECHNICAL FIELD

[0001] The subject invention relates to heat exchang-
ers and in particular to a mounting device for securing
fluid transmission lines to a heat exchanger.

BACKGROUND OF THE INVENTION

[0002] Heat exchangers, such as a condenser in an
automobile, require the connection of fluid transmission
lines such that fluid can flow into and out of the heat
exchanger. A mounting device is frequently utilized to
provide the connection interface for securing the trans-
mission lines to the heat exchanger. Japanese Publica-
tion No. 6-229696 discloses a design of one such
mounting device.
[0003] Modern heat exchangers often require brazing
together of various components, including the mounting
device, at the same time. This furnace brazing process
is advantageous due to the manufacturing efficiencies
it presents. However, brazing the mounting device onto
the heat exchanger often results in contaminants, such
as clad and/or flux, migrating into critical sealing surfac-
es. The sealing surfaces of the mounting device, i.e.,
the seat portion of the device where the transmission
lines are connected, are required to be free of any con-
taminants. If there are contaminants on the seat portion
of the mounting device then the interconnection be-
tween the transmission lines and device may leak during
operation. A post brazing clean-up operation is there-
fore required to remove any contaminants from the seat
portion of the mounting device. The post brazing clean-
up operation is expensive and inefficient.
[0004] Accordingly, it would be desirable to incorpo-
rate a mounting device for fluid transmission lines which
can prevent the intrusion of contaminants onto the seal-
ing surfaces during a brazing process.

SUMMARY OF THE INVENTION AND ADVANTAGES

[0005] A heat exchanger assembly for a vehicle com-
prising at least one manifold having walls defining a
chamber for retaining fluid therein with at least one of
the walls having at least one aperture. A mounting de-
vice is secured to the wall of the manifold and is aligned
with the aperture. The mounting device includes at least
one seat portion adapted to receive a fluid transmission
line. The mounting device further includes an opening
extending from the seat portion and aligned with the ap-
erture for providing a fluid passageway between the
manifold and the fluid transmission line. In addition, the
mounting device includes at least one indentation
formed therein for capturing contaminants and prevent-
ing an intrusion of the contaminants into the seat portion.
[0006] Accordingly, the subject invention incorporates
a mounting device for a fluid transmission line having

an indentation to prevent the intrusion of contaminants
onto a sealing surface, especially during a brazing proc-
ess.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Other advantages of the present invention will
be readily appreciated as the same becomes better un-
derstood by reference to the following detailed descrip-
tion when considered in connection with the accompa-
nying drawings wherein:

Figure 1 is a perspective view of a heat exchanger
assembly in accordance with the subject invention;
Figure 2 is a fragmented cross-sectional view of the
heat exchanger assembly of Figure 1 with a mount-
ing device secured thereto;
Figure 3 is a top view of the mounting device from
the heat exchanger assembly of Figure 1;
Figure 4 is a perspective view of the mounting de-
vice from the heat exchanger assembly of Figure 1;
Figure 5 is a perspective view of an alternative em-
bodiment of a mounting device;
Figure 6 is a perspective view of an alternative em-
bodiment of the heat exchanger assembly;
Figure 7 is a top view of a mounting device from the
heat exchanger assembly of Figure 6; and
Figure 8 is a cross-sectional view taken along line
8-8 of Figure 7.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0008] Referring to the Figures, wherein like numerals
indicate like or corresponding parts throughout the sev-
eral views, a heat exchanger assembly is generally
shown at 10 in Figure 1. The heat exchanger assembly
10, as illustrated, is preferably a condenser for a vehicle
such as an automobile. Heat exchanger assemblies 10
of this type include a pair of opposing manifolds 12. The
manifolds 12 have walls 14 which define chambers 16
for retaining fluid therein. These manifolds 12 may be of
any suitable design or configuration and are preferably
made of metal. A plurality of metal tubes 18 interconnect
the manifolds 12 and are in fluid communication with the
chambers 16. In addition, a plurality of metal corrugated
fins 20 interconnect the tubes 18 as is known in the heat
exchanger art. A mounting device 22 is secured to one
of the walls 14 of one of the manifolds 12. The design,
operation, and purpose of the mounting device 22 will
be discussed in greater detail below. It should be appre-
ciated that the subject invention may be satisfactorily
used in other heat exchangers of any design, such as
radiators and oil coolers, without deviating from the
scope of the subject invention.
[0009] As discussed in the background section, a fur-
nace brazing process may be used to secure the com-
ponents, such as the manifolds 12, tubes 18, fins 20,
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and mounting device 22, together at the same time. The
brazing process, however, often results in contami-
nants, such as clad and/or flux, migrating into critical
sealing surfaces of the mounting device 22. The mount-
ing device 22 of the subject invention is designed to pre-
vent the intrusion of these contaminants into any critical
sealing surfaces.
[0010] Referring to Figures 2 - 4, one of the manifolds
12 and the mounting device 22 are illustrated in greater
detail. At least one of the walls 14 of the manifold 12 has
at least one aperture 24. Preferably, there are a pair of
apertures 24 formed within one wall of the manifold 12.
[0011] The mounting device 22 of this embodiment is
configured as a substantially rectangular mounting
block. As shown in Figure 2, the mounting device 22 is
secured to the wall of the manifold 12 aligned with the
apertures 24. As also shown in Figures 3 and 4, the
mounting device 22 includes at least one seat portion
26, which defines a critical sealing surface for the
mounting device 22. Preferably, there are a pair of seat
portions 26 each adapted to receive a fluid transmission
line 28,30. In particular, one of the transmission lines 28
is an inlet for the manifold 12 and the other of the trans-
mission lines 30 is an outlet for the manifold 12. The fluid
transmission lines 28, 30 maybe used to transfer refrig-
erant, transmission fluid, oil, or the like.
[0012] The mounting device 22 further includes an
opening 32 extending from each of the seat portions 26
aligned with each of the apertures 24 for providing a fluid
passageway between the manifold 12 and the fluid
transmission lines 28,30. Specifically, the mounting de-
vice 22 includes an exterior surface 34 with a body por-
tion 36 and a mating portion 38. The openings 32 ex-
tending from the seat portions 26 to the mating portions
38. The mating portions 38 extend into the apertures 24
to secure the mounting device 22 to the manifold 12.
Hence, in the most preferred embodiment, which in-
cludes two transmission lines 28,30, there are a pair of
apertures 24 in the manifold 12, a pair of mating portions
38 disposed in the apertures 24, and a pair of openings
32 extending between the seat portions 26 and the mat-
ing portions 38. The openings 32 each include a larger
diameter section and a smaller diameter section with a
tapered section merging the larger and smaller diameter
sections together. The larger diameter sections are
sized to receive their respective transmission lines
28,30 with the smaller diameter sections being a part of
the mating portions 38.
[0013] As shown in Figures 2, the mounting device 22
further includes a threaded bore 40 disposed between
the openings 32. A coupling plate 42 is adapted to sup-
port each of the fluid transmission lines 28,30 and is
mounted to the mounting device 22 by a bolt 44 thread-
ed into the threaded bore 40. A sealing ring 46 is dis-
posed on each of the seat portions 26 when the coupling
plate 42 is mounted to the mounting device 22.
[0014] To ensure that contaminants to not migrate and
infiltrate the seat portions 26, the mounting device 22

further includes at least one indentation 48 formed
therein for capturing the contaminants and preventing
intrusion of the contaminants into the seat portion 26.
As appreciated, there may be any number of indenta-
tions 48 disposed on any interior or exterior portion of
the mounting device 22 without deviating from the over-
all scope of the subject invention.
[0015] As best shown in Figure 2, the indentation 48
is further defined as an interior groove 50 formed within
the opening 32 of the mounting device 22 for capturing
contaminants within the opening 32. Preferably, the
mounting device 22 further includes an interior groove
50 formed within each of the openings 32 for capturing
contaminants within both of the openings 32. The
groove disrupts the flow of contaminants from inside the
manifold 12 to prevent the contaminants from reaching
the seat portion 26. The disruption is accomplished by
at least one of or a combination of redirecting the flow
of contaminants, filling the groove with the contami-
nants, and/or capillary action. The size, i.e., depth and
width, of the groove can be varied to provide the desired
filling volume and/or capillary action.
[0016] As best shown in Figures 2 and 4, the inden-
tation 48 is further defined as an exterior groove 52
formed within the exterior surface 34 of the mounting
device 22 for capturing contaminants on the exterior sur-
face 34. Preferably, the exterior surface 34 of the mount-
ing device 22 includes a plurality of exterior grooves 52
formed therein. Even more preferably, the exterior
grooves 52 are formed within the body portion 36 for
capturing contaminants on the body portion 36. The ex-
terior grooves 52 are illustrated as three concentric
grooves extending around the entire perimeter of the
body portion 36.
[0017] As discussed above with the interior grooves
50, the exterior grooves 52 likewise interrupt the flow of
contaminants from the exterior surface 34 of the mount-
ing device 22 and the outside of the manifold 12. In par-
ticular, the disruption occurs by changing the direction
of the fluid flow and/or capturing the contaminants by
allowing the exterior grooves 52 to fill with contaminants
and/or by capillary action. The size, number, and spac-
ing of the exterior grooves 52 can be modified as de-
sired.
[0018] Figure 5 illustrates an alternative embodiment
of the mounting device 22 wherein the exterior grooves
52 are formed within the exterior surface 34 adjacent
each of the seat portions 26 for capturing contaminants.
The exterior grooves 52 adjacent the seat portions 26
may be used in conjunction with exterior grooves 52 dis-
posed elsewhere on the mounting device 22.
[0019] Figure 6 illustrates an alternative embodiment
of the heat exchanger assembly wherein like numerals
increased by one hundred indicate like or corresponding
parts throughout the several views. In particular, the
heat exchanger assembly 100 of Figure 6 is an oil cooler
100. The oil cooler 100 includes a manifold 112 having
walls 114 which define a chamber 116 for retaining fluid
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therein. Referring also to Figures 7 and 8, a pair of
mounting devices 122 are secured to the manifold 112.
In this embodiment, the mounting devices 122 are sub-
stantially annular mounting rings disposed at opposite
ends of the manifold 112. Although not illustrated in this
Figure, an inlet fluid transmission line would be connect-
ed to one of the mounting devices 122 with an outlet
fluid transmission line connected to the other mounting
device 122.
[0020] The mounting device 122 is secured to the wall
of the manifold 112 and aligned with an aperture (not
shown) in the manifold 112. The mounting device 122
includes at least one seat portion 126 adapted to receive
the associated fluid transmission line, which defines a
critical sealing surface for the mounting device 122. The
mounting device 122 further includes an opening 132
extending from the seat portion 126 and aligned with the
aperture 24 for providing a fluid passageway between
the manifold 112 and the fluid transmission line. Specif-
ically, the mounting device 122 includes an exterior sur-
face 134 with a body portion 136 and a mating portion
138. The opening 132 extends from the seat portion 126
to the mating portion 138. The mating portion 138 ex-
tends into the aperture 24 to secure the mounting device
122 to the manifold 112. The opening 132 is preferably
threaded to receive a threaded transmission line.
[0021] To ensure that contaminants do not migrate
and infiltrate the seat portion 126, the mounting device
122 further includes at least one indentation 148 formed
therein for capturing the contaminants and preventing
intrusion of the contaminants into the seat portion 126.
As appreciated, there may be any number of indenta-
tions 148 disposed on any interior or exterior portion of
the mounting device 122 without deviating from the
overall scope of the subject invention.
[0022] As best shown in Figure 8, the indentation 148
is further defined as an interior groove 150 formed within
the opening 132 of the mounting device 122 for captur-
ing contaminants within the opening 132. The groove
disrupts the flow of contaminants from inside the mani-
fold 112 enough to prevent the contaminants from
reaching the seat portion 126. The disruption is accom-
plished by at least one of or a combination of redirecting
the flow of contaminants, filling the groove with the con-
taminants, and/or capillary action. The size, i.e., depth
and width, of the groove can be varied to provide the
desired filling volume and/or capillary action.
[0023] As best shown in Figures 6 - 8, the indentation
148 is further defined as an exterior groove 152 formed
within the exterior surface 134 of the mounting device
122 for capturing contaminants on the exterior surface
134. Preferably, the exterior groove 152 is formed within
the body portion 136 for capturing contaminants on the
body portion 136. As discussed above with the interior
grooves 150, the exterior grooves 152 likewise interrupt
the flow of contaminants from the exterior surface 134
of the mounting device 122 and the outside of the man-
ifold 112. In particular, the disruption occurs by changing

the direction of the fluid flow and/or capturing the con-
taminants by allowing the exterior grooves 152 to fill with
contaminants and/or by capillary action.
[0024] In addition, one of the exterior grooves 152 can
be formed in the exterior surface 134 adjacent the seat
portion 126 for capturing contaminants. As illustrated,
the exterior groove 152 adjacent the seat portion 126 is
used in conjunction with the exterior groove 152 dis-
posed elsewhere on the body portion 136 of the mount-
ing device 122.
[0025] Obviously, many modifications and variations
of the present invention are possible in light of the above
teachings and the invention may be practiced otherwise
than as specifically described within the scope of the ap-
pended claims.

Claims

1. A heat exchanger assembly (10) for a vehicle com-
prising:

at least one manifold (12) having walls (14) de-
fining a chamber for retaining fluid therein with
at least one of said walls (14) having at least
one aperture (24);
a mounting device (22) secured to said wall of
said manifold (12) and aligned with said aper-
ture (24);
said mounting device (22) including at least one
seat portion (26) adapted to receive a fluid
transmission line (28,30);
said mounting device (22) further including an
opening (32) extending from said seat portion
(26) and aligned with said aperture (24) for pro-
viding a fluid passageway between said mani-
fold (12) and the fluid transmission line (28,30);
said mounting device (22) further including at
least one indentation (48) formed therein for
capturing contaminants and preventing an in-
trusion of the contaminants into said seat por-
tion (26).

2. An assembly as set forth in claim 1 wherein said
indentation (48) is further defined as an interior
groove (50) formed within said opening (32) of said
mounting device (22) for capturing contaminants
within said opening (32).

3. An assembly as set forth in claim 1 wherein said
mounting device (22) includes an exterior surface
(34) and said indentation (48) is further defined as
an exterior groove (52) formed within said exterior
surface (34) for capturing contaminants on said ex-
terior surface (34).

4. An assembly as set forth in claim 3 wherein said
exterior surface (34) of said mounting device (22)
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includes a plurality of exterior grooves (52) formed
therein.

5. An assembly as set forth in claim 2 wherein said
mounting device (22) includes an exterior surface
(34) and said indentation (48) is further defined as
an exterior groove (52) formed within said exterior
surface (34) for capturing contaminants on said ex-
terior surface (34).

6. An assembly as set forth in claim 5 wherein said
exterior groove (52) is formed within said exterior
surface (34) adjacent said seat portion (26).

7. An assembly as set forth in claim 5 wherein said
mounting device (22) includes a body portion (36)
and a mating portions (38) with an exterior groove
(52) formed within said body portion (36) for captur-
ing contaminants on said body portion (36).

8. An assembly as set forth in claim 7 wherein said
body portion (36) of said mounting device (22) in-
cludes a plurality of exterior grooves (52).

9. An assembly as set forth in claim 7 wherein said
opening (32) of said mounting device (22) extends
from said seat portion (26) to said mating portion
(38) with said mating portion extending into said ap-
erture (24) to secure said mounting device (22) to
said manifold (12).

10. An assembly as set forth in claim 9 wherein said
wall of said manifold (12) further includes a pair of
apertures (24) and said mounting device (22) fur-
ther includes a pair of mating portions disposed
within said apertures (24) to secure said mounting
device (22) to said manifold (12).

11. An assembly as set forth in claim 10 wherein said
mounting device (22) further includes a pair of seat
portions (26) each adapted to receive a fluid trans-
mission line (28,30), and a pair of openings (32) ex-
tending between said seat portions (26) and said
mating portions.

12. An assembly as set forth in claim 11 wherein said
mounting device (22) further includes an interior
groove (50) formed within each of said openings
(32) for capturing contaminants within said open-
ings (32).

13. An assembly as set forth in claim 12 wherein said
mounting device (22) further includes a plurality of
exterior grooves (52) formed within said exterior
surface (34) for capturing contaminants on said ex-
terior surface (34).

14. An assembly as set forth in claim 12 wherein said

mounting device (22) further includes an exterior
groove (52) formed within said exterior surface (34)
adjacent each of said seat portions (26) for captur-
ing contaminants.

15. An assembly as set forth in claim 11 wherein said
mounting device (22) further includes a threaded
bore (40) disposed between said openings (32).

16. An assembly as set forth in claim 15 further includ-
ing a coupling plate (42) adapted to support each
of said fluid transmission lines (28,30) and being
mounted to said mounting device (22) by a bolt (44)
threaded into said threaded bore (40).

17. An assembly as set forth in claim 16 further includ-
ing an sealing ring (46) disposed on each of said
seat portions (26) when said coupling plate (42) is
mounted to said mounting device (22).
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