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FLUID RESERVOIR FOR MODULAR SYSTEMS 

[0001] This application claims priority of provisional 
application U.S. Ser. No. 60/605,806 ?led Aug. 31, 2004 

FIELD OF THE INVENTION 

[0002] The present invention relates to cooling systems, 
and, in particular, to automotive cooling systems, Wherein 
coolant expansion changes need to be managed ef?ciently. It 
further relates to motoriZed or automotive modules, and, in 
particular, modules that comprise heat exchangers and ?uid 
reservoirs. 

BACKGROUND OF THE INVENTION 

[0003] In modern day motoriZed or automotive cooling 
systems, coolant expansion changes must be ef?ciently 
managed for overall effective functioning of such systems. 
Expansion changes have often been managed by use of 
reserve bottles or reservoirs or the like. The prior art has 
often provided for the use of such reservoirs as a separate 
part attached in the engine compartment to an engine 
cooling module or to other vehicle components or structure. 

[0004] Vehicle modules, and, in particular, modules com 
prising heat exchangers and some sort of ?uid chamber or 
reservoir are knoWn in the art. US. Pat. No. 3,692,004, 
Tangue, et al, issued Sep. 19, 1972, discloses a fan shroud 
and ?uid storage chamber arrangement Wherein radiator 
?uid and Windshield Washer ?uid chambers are provided 
integrally molded on opposite side surfaces of the cylindri 
cal Wall surrounding the air ?oW opening. Other patents, 
such as US. Pat. No. 5,649,587, Plant, issued Jul. 22, 1997, 
disclose fan shroud and receptacle arrangements in Which 
there is a shaped holloW body. Oppositely disposed recesses 
are formed in a front and rear face of the fan shroud to form 
a Wall for dividing the holloW body into tWo or more internal 
?uid storage chambers. 

[0005] Modern engine design often noW includes a plu 
rality of chambers for engine coolant ?uid. The ?uid must 
circulate through the radiator core for the usual cooling 
process. The cooling process is often supplemented by 
addition of a fan, such as an independently driven electric 
fan from the engine or driven by a belt by a crank shaft on 
the engine itself. 

[0006] Such aids are necessary, of course, due to the fact 
that there is an ever present need to have more ef?cient heat 
exchange in the area of the radiator and accompanying 
components in a cooling system, and, therefore, neW and/or 
improved means to increase cooling are desirable in motor 
vehicle applications. 

[0007] Several attempts have been made to integrate parts, 
such as cooing system reservoirs, into other parts, such as 
radiator fan shrouds. In general, overall approaches to 
reservoir placement and/or integration, as seen in the prior 
art, have focused on: 1) providing for a separate bottle on the 
shroud; 2) providing for a bottle integrated in the shroud by 
a bloW molding process; or 3) providing for a part of a bottle 
to be integrated in to the fan shroud by an injection molding 
process. Typically, a fan shroud is a shroud useful for placing 
in front of or in back of a fan, depending of its orientation, 
Wherethrough air ?oWs through the shroud prior to or after 
being pulled, pushed or otherWise directed by the fan. 
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[0008] W00139949, published Jun. 7, 2001, to Mccord 
Winn Textron, provides for a reservoir included in the many 
different con?gurations by bloW molding. US. Pat. No. 
6,041,744, issued Mar. 28, 2000, to Oota et al., provides for 
coolant use solutions Whereby part of a reservoir body is 
injection molded as an integral part of the radiator fan 
shroud structure. These general approaches, hoWever, have 
yielded highly undesirable affects—they, in most cases, end 
up having reservoirs or bottles that eventually block the air 
?oW path so desired for efficient cooling of modern auto 
motive heat exchangers and cooling systems. In virtually all 
of the above-mentioned solutions, blockage or diversion of 
air or ‘air paths’ so critical for ef?cient cooling of modern 
day systems, occurs, as the bottles or reservoirs are often 
placed, for example, either directly or indirectly in front of, 
or in back of, the automotive fan should. 

[0009] In US. Pat. No. 5,971,062, issued Oct. 26, 1999, to 
Sadr et al, a fan shroud comprising a housing provide With 
an opening for permitting air ?oW through the front and rear 
Walls, the Walls being described as coextensive, substantially 
continuous surfaces de?ning therebetWeen uniform molded 
?uid storage thickness. The housing has at least tWo molded 
?uid storage chambers comprising a one piece housing 
comprised of the front and back Walls, and, at least one 
molded ?uid storage chamber comprising a plurality of 
individual storage modules With interconnections. HoWever, 
this arrangement does not acknoWledge or attempt to solve 
the problem of placement of such components in ef?cient 
engine cooling modules or systems. The placement of such 
a storage chamber ‘behind’ or aligned With a through hole in 
the housing or shroud, is not described. 

[0010] The need, therefore, that developed out of modern 
engine cooling system requirements, still exists for a 
vehicle, and, in particular a vehicle such as an automotive 
vehicle With a module or modular ?uid system, that not only 
serves a storage function, but ideally aids in the achievement 
of higher and/or more ef?cient levels of heat exchange and 
cost effective. Such a need, particularly exists to handle the 
requirements of modern automotive engine cooling 
demands. The present invention addresses this need, While, 
at the same time providing a heretofore unrecogniZed use of 
a reservoir as part of a module With the added effect of not 
only having decreased, or reduced costs, but also, poten 
tially, an increased thermal exchange. 

SUMMARY OF THE INVENTION 

[0011] The present invention relates to modules, such as 
modules With elements or components used in heat 
exchange, particularly for vehicles, such as motoriZed or 
automotive vehicles. So called ‘engine cooling’ modules or 
‘front end modules’ or carriers or bolsters, in accordance 
With the present invention, further comprise elements or 
components, often used in assemblies useful for ef?cient 
heat exchange, particularly suited for automotive or motor 
iZed vehicle ?uid or liquid circulating or cooling systems. In 
preferred aspects of the present invention, a bottle or reser 
voir is provided that has, as a dual function, storage of a 
liquid or ?uid and, in particular, a ?uid capable of heat 
exchange (?uid reservoir), While alloWing improved overall 
or more ef?cient cooling by the module or assembly. Also 
this invention covers the scenario Where more than one ?uid 
are handled through reservoirs Which are separately inte 
grated or made of multiple separated chambers of the 
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reservoir. The present invention, by providing for both 
functions in a single module or assembly, leads to cost 
bene?ts over prior art bottle and shroud or similar combi 
nations. 

[0012] In preferred aspects of the present invention, a 
reservoir, chamber, bottle or the like (?uid reservoir) is 
provided as an integrated or separate part of an assembly 
and/or module, such as an engine cooling or front end 
module or bolster. Preferably the ?uid reservoir has at least 
one opening (slot). The ?uid reservoir maintains its ?uid(s) 
Within its con?nes or Walls. In the present invention, an area 
or Zone of the Walls of the ?uid reservoir is constructed so 
as to form at least one passageWay or opening in the ?uid 
reservoir (slot) Where air can pass through the ?uid reservoir 
Without contacting the ?uid therein. Preferably, the ?uid 
reservoir has tWo or more slots at areas or Zones Where the 

reservoir is exposed to the exterior environment or outside 
air at the exterior surface of the reservoir and exposed to the 
?uid inside on the interior surface of the reservoir. Prefer 
ably, at least one or tWo or more holes or opening(s) (slot(s)) 
is a through slot, i.e., the slot alloWs for air to pass or ?oW 
from the front or initial air ?oW contact area of the ?uid 
reservoir to the opposite, back or posterior side of the ?uid 
reservoir, front and back being determined by the placement 
of the ?uid reservoir in the module and the direction of air 
?oW in the normal environment of the engine cooling 
module or system. In preferred embodiments, since the air 
normally passes or ?oWs over or is pushed or pulled through 
from the anterior or front end of the automobile to the 
posterior or back end of the vehicle, the ?uid reservoir is 
placed such that the air can pass or ?oW, be pushed or pulled 
through the slot or slots in the ?uid reservoir under normal 
vehicle operation conditions, from one side to the other of 
the reservoir in such as fashion that the ?uid reservoir 
preserves the function of bottle as a reservoir (maintaining 
?uids Within Without leakage or outside contact) While also 
alloWing for improved cooling. By providing for through 
slots through the ?uid reservoir for air passage, air ?oW that 
normally Would be blocked or stopped by certain elements 
associated With other modules or assemblies of the vehicle, 
such as, for example, bolsters, shrouds or the like in a fan 
assembly in a vehicle, is no longer blocked and can pass or 
?oW over or ‘through’ areas or Zones of the ?uid reservoir 
previously inaccessible in prior art vehicles. The present 
invention provides, therefore, for air to pass or ?oW through 
areas Wherein previously inef?cient, practically inexistent or 
inappropriate heat exchange could occur or dead Zones, 
thereby increasing the heat exchange capacity of the entire 
module. 

[0013] In particularly preferred embodiments, the pres 
ence of such through slots, and, in particular, slots formed by 
partitions or divisions in the ?uid reservoir forming cham 
bers or sections, in the ?uid reservoirs can be especially 
important. For example, preferred embodiments of the 
present invention alloW for air to get through to areas Where 
ef?cient heat exchange can occur, particularly When the 
vehicle is moving at high speeds, that Would not be achiev 
able due to conditions such as fan ‘block’; minimaliZed 
passage due to reservoir ‘block’ Wherein there are no 
through slots or openings; or Wherein the fan output cannot 
keep up With the desired exchange of air over the heat 
exchange surface of the heat exchanger alone due to the 
increase volume and/or velocity of air passage. By having 
the reservoir, and, in particular, one or more slots of the 
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reservoir, partially aligned, or, preferably, in at least 50% 
alignment, With and, even more preferably, at least betWeen 
70-100% aligned With at least one opening in the shroud or 
other modular part, simplicity, loWer cost and improved 
system performance and competitiveness occur over current 
solutions. The slot or, preferably, slots, can be of practically 
any shape, such as round, square, oval, rectangular, trian 
gular or any other shape or modi?cation of one of the basic 
shapes. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] FIG. 1 is a front vieW of a prior art shroud With 
major part of the reservoir injection molded and With one 
opening for fan; 

[0015] FIG. 2 is a front vieW of a prior art Where injection 
molded shroud have tWo openings for fans Where bloW 
molded ?uid reservoir is attached to the shroud mechani 
cally; 
[0016] FIG. 3 is a front vieW of a prior art bloW molded 
shroud on the top section having tWo separate chambers for 
tWo different ?uids and bottom section is injection molded; 

[0017] FIG. 4a is a front vieW of shroud and reservoir 
With at least one opening to alloW air passage and at least one 
slot bearing ?uid reservoir, in accordance With an aspect of 
the present invention; 

[0018] FIG. 4b is a front vieW of the shroud only shoWing 
the openings; 

[0019] FIG. 4c is a front vieW of a reservoir bearing at 
least one slot in accordance With an aspect of the present 

invention; 
[0020] FIGS. 5a and 5b are front and rear vieWs, respect 
fully, of a shroud With reservoir having at least one opening 
and one slot in accordance With an aspect of the present 

invention; 
[0021] FIG. 6 is an enlarged vieW of shroud plus ?uid 
reservoir shoWing detailed features in accordance With an 
aspect of the present invention; 

[0022] FIG. 7a is a partial section vieW of along line 
960-960 of FIG. 6; 

[0023] FIGS. 7b and 7c shoW prior art Without through 
holes or slots along partial section vieW; 

[0024] FIG. 8 is front vieW of a bloW molded shroud With 
at least one opening therethrough, in accordance With an 
aspect of the present invention. 

[0025] FIGS. 9 and 10 are alternative vieWs of ?uid 
reservoirs and openings or slots, in accordance With an 
aspect of the present invention, FIG. 9 having more than one 
slot, FIG. 10 having one slot. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0026] The present invention provides a module compris 
ing a housing or shroud, or, preferably, a housing and 
shroud, the housing, shroud or housing and shroud having, 
preferably, front and rear Walls and top and bottom Walls or 
structures. The housing or shroud or housing and shroud has 
or de?nes at least one hole or opening, and, preferably, tWo 
or more holes or openings, to permit air ?oW through the 
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front and back Walls or structures of the housing, shroud or 
housing and shroud. The at least one hole or opening is a 
through hole or opening. The present invention also provides 
for at least one ?uid reservoir, and, in particular, a ?uid 
reservoir, that may contain ?uids useful for heat exchange 
applications. The at least one ?uid reservoir has at least on 
one hole or opening (slot), and, preferably, tWo or more 
holes or openings (slots), to permit air ?oW through exter 
nally through the slot or slots, from the front to the back of 
the reservoir. At least one of the at least one ?uid reservoirs 
is partially, more preferably, fully aligned With at least one 
hole or opening of the housing, shroud or housing and 
shroud such that the air ?oWs through the front and back 
Walls or structures of the housing, shroud or housing and 
shroud, and at least partially, and preferably, more than 50%, 
more preferably, up to about 100% of the air ?oW that ?oWs 
through the front and back Walls or structures of the housing, 
shroud or housing and shroud at the hole or opening ?oWs 
through at least one ?uid reservoir through the slot or slots 
of the ?uid reservoir. 

[0027] The ?uid reservoir can be made of various mate 
rials, including metal or metallic materials or alloys, pref 
erably steel or alloys. 

[0028] In preferred embodiments of the present invention, 
the ?uid reservoir is made of a resin or resin like material. 
Most preferred materials are ?lled or un?lled plastic or 
plastic like materials. 

[0029] As described above, prior art techniques included 
having a bloW molded bottle attached to a shroud, often 
integrated into the bloW molded shroud or, in certain cases, 
injection molded, having a part of the bottle body With 
separate cover, or in some cases, an integral or integrated 
cover included as a part of the shroud. The present invention, 
in preferred embodiments, provides for an assembly or 
‘module’ or assembly having a carrier or ‘bolster’, particu 
larly for use in motoriZed or automobile cooling systems, 
having, a ?uid reservoir either positioned to be free standing, 
or as an integrated part of a module or attached thereto. 

[0030] The module or bolster may be produced by a 
variety of methods such as molding. Particularly preferred 
are modules that include a shroud, such as a fan shroud, that 
can be molded. Also preferred are modules that have bloWn 
or injection molded features. More preferred are modules 
that include structural features that have openings therein to 
provide for air passage from the front to the back, or back 
to the front end of a module, in particular, a front end 
module. Also more preferred are modules that include 
structural features that have openings therein, and a ?uid 
reservoir placed in front of or behind the openings. Even 
more preferred are modules that have reservoirs that have 
slots therein that correspond directly With or are aligned With 
the openings of the modules. Also even more preferred are 
modules that have at least one shroud, such as a fan shroud, 
the fan shroud having, at least, one opening for the fan, as 
Well as, in preferred embodiments, at least one additional 
opening in the shroud for air passage from the front to the 
back end of the shroud (shroud opening), and a ?uid 
reservoir, Wherein the ?uid reservoir has at least one slot 
Whereby air can pass from the front to the back of the 
reservoir, and Wherein the at least one slot is placed behind 
or doWnstream of the at least one opening, or, preferably, 
one additional opening in the shroud, and the at least one slot 
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on the ?uid reservoir is at least partially aligned, more 
preferred almost directly aligned, With the opening in the 
shroud, so that a substantial amount, and, preferably, a 
majority of the air ?oW that passes through the shroud 
opening subsequently passes through the slot of the reser 
von. 

[0031] In preferred embodiments of the present invention, 
the shroud or bolster, and, most preferably, the shroud, is a 
bloW or injection molded shroud although other shaping 
methods can be used to form the shroud or front end carrier 
or ‘bolsters’. In more preferred embodiments of the present 
invention Wherein the reservoir or reservoirs are injection 
molded, the ?uid reservoir has partitions or divisions Which 
create the at least one slot Within the ?uid reservoir, While 
alloWing the reservoir to remain leak-free. In preferred 
embodiments With reservoirs With partitions or divisions, 
chambers or sections are also created by the partitions or 
divisions form to form separate parts or areas in the ?uid 
reservoir. 

[0032] In other preferred embodiments of the present 
invention, a shroud is provided. The reservoir, in more 
preferred embodiments, is bloW molded and is a separate 
element or part attached to or ?xed on or against the shroud 
or betWeen the shroud and other elements or parts of the 
module. In other more preferred embodiments, the shroud is 
bloW molded, and the reservoir (or reservoirs) is integrated 
via the bloW molding process, into the shroud. 

[0033] In the modules of the present invention, other parts 
than reservoirs and shrouds, can also be integrated or 
attached to or as part of the module. In preferred embodi 
ments, for example, a line or ‘hose’ can be integrated into the 
module in an area, such as particularly, a shroud, and, in 
particular, a fan shroud. The line or hose is, therefore, 
integrated into the module at an area such as the shroud. 

[0034] In addition, also in preferred embodiments of the 
present invention, a means, such as a reservoir ?lling or 
relief means such as a ?uid communication point, is, pro 
vided. A?uid communication point as described herein, is a 
means for alloWing ingress or egress of ?uid from the ?uid 
reservoir. A ?uid communication point can, therefore, can 
consist of a single hole, slot or channel, port, hose, connector 
or the like that alloWs for ?uid communication either into or 
out of the reservoir. Said reservoir ?lling or relief means can 
be of the form of an opening, preferably an opening With cap 
or top Which covers part of the reservoir Wherein ?lling With 
?uid or relief of pressure can occur, as Well as a sealing area 
Where the cap or top and the ?uid reservoir meet. Such 
reservoir ?lling means may be made of a number of mate 
rials. Preferably, said ?lling or relief means is made of a 
material capable of being deformable to form a seal at the 
seal area. More preferred materials are plastic or plastic like 
or resin or resin like material. In more preferred embodi 
ments the top or cap can be integrated in design With the 
reservoir itself or another part, more preferably With the 
reservoir itself, and comprise a means, such as a hinging 
means or ‘living hinge design’ Which alloWs the manufac 
ture of integrated cap. As recogniZed in the industry, the 
living hinge alloWs a joint betWeen tWo parts Which is 
?exible to alloW movement betWeen components, speci? 
cally for assembly and disassembly. In preferred embodi 
ments of the present invention, the living hinge, therefore, 
can open and close the cap for ?lling and sealing the ?uid. 
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[0035] In preferred embodiments of the present invention, 
a ?uid reservoir With at least one slot or opening, and, 
preferably, at least tWo ‘through holes’ or ‘through open 
ings’, (through slots) is provided. The through slots can be 
of any siZe or shape desired. Preferably, the through slots can 
be aerodynamically designed to alloW smooth air ?oW. The 
?uid reservoir can consist of single or multiple chambers or 
compartments to hold different ?uids. In preferred embodi 
ments, the ?uid reservoir can have channels (interior) or 
grooves (exterior) on the surfaces. Preferably, the external 
grooves alloW for additional air to be directed toWards a 
through slot or opening, depending on the orientation of the 
?uid reservoir. The ?uid reservoir may also have partitions, 
tabs or Walls on the interior of the reservoir. The partitions, 
tabs or Walls on the interior of the ?uid reservoir can act as 
either structural supports for the ?uid reservoir or as features 
to reduce ‘buoyancy’ or extreme ?uid movements Within the 
reservoir that may be in?uenced or in?uence the effect of the 
through passage of the air or the overall performance of the 
heat exchange of the ?uid. By partitions, tabs or Walls it is 
understood that these are projections, either completely from 
the interior of one part of the reservoir to the interior of 
another part of the ?uid reservoir, or incompletely, extending 
from the interior of one part of the reservoir toWards the 
interior of the reservoir, and can be formed either internally, 
externally, or through other means that cause the reservoir to 
have projections or other structures that in?uence the dis 
tribution or ?oW of ?uid through the reservoir. The ?uid 
reservoir can be made out of almost any material capable of 
being formed or molded for use in automotive or motoriZed 
module or assemblies, particularly heat exchange or engine 
cooling modules or assemblies, more particularly fan and 
shroud type assemblies, and more particularly front end 
module type assembly or ‘bolsters’. 

[0036] Preferably the ?uid reservoir is made of plastic or 
plastic like or resin or resin-type materials. Also the reser 
voir can be made of transparent, semi-transparent or opaque 
material to alloW ?uid visibility for service and ?ll. Also the 
reservoir can have local areas formed Which are transparent, 
semi-transparent or opaque Where color matching is needed. 
Where color matching is needed dip sticks are provided to 
measure the level of ?uid Within the reservoir. 

[0037] The ?uid reservoir of various aspects of the present 
invention may extend partially or fully across the surface of 
a bolster, housing, shroud or housing and shroud. The ?uid 
reservoir may further comprise an expansion tank for use 
With various ?uids. Other embodiments of the present inven 
tion include direct connections via tubes, hoses or the like, 
betWeen ?uid reservoir and heat exchange devices, eg 
radiators. 

[0038] The present invention provides for the ?oW through 
of air from the ‘front’ to the ‘back’ of a module, including 
its constituent parts, at speci?c areas of the module. In 
preferred embodiments, air ?oW passes not only through 
openings in parts such as the shroud, but also through the 
?uid reservoir itself, at particularly desired locations. In 
preferred embodiments of the present invention, a shroud 
having at least one through hole or opening and a ?uid 
reservoir having at least one slot is provided, the at least one 
through slot of the reservoir at least partially aligned, and, 
more preferably, fully aligned (to provide for maximum air 
?oW through), With the at least one through hole or opening 
of the shroud, and attached or ?tted in such a manner that the 
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at least one through slot of the reservoir and the at least one 
through hole of the shroud remain in at least partial align 
ment While the vehicle is in operation. 

[0039] By providing for a reservoir or reservoir sections 
With a slot or slots at locations that either partially or fully 
align With housing, housing and shroud or other module 
parts to provide through-?oW of air from the front to the 
back of the module, the placement of the holes or openings 
at the desired locations lead to improve air passage provid 
ing higher heat exchange and thus more ef?cient systems. 

[0040] In other preferred embodiments of the present 
invention, a shroud or front end carrier or bolster is pro 
vided. The shroud or front end carrier is, preferably, molded, 
more preferably, injection molded or bloW molded or rota 
tional molded, though it may be made from sheet metal or 
magnesium, casted or compression molded or resin casted or 
holloW molded, lost core molded, insert molded or over 
molded, etc. In preferred embodiments, the injection molded 
shroud or front end carrier is produced to have an integrated, 
(i.e. one piece design or totally incorporated/integrated 
design), With the at least one ?uid reservoir and slots are 
provided at the desired location to alloW air to pass through 
from the front to the back of the shroud With integrated ?uid 
reservoir. In other preferred embodiments, the shroud is 
injection molded or front end carrier or bolster is injection 
molded. In more preferred embodiments, the injection 
molded shroud or carrier has a tWo or more piece or part 

design or a non-totally incorporated or non-integrated 
design. In these more preferred embodiments, the pieces or 
parts have at least one opening, and, if more than one 
opening, preferably, the majority of openings, more prefer 
ably, all openings, aligned With slots and each other such that 
When they are joined by any liquid tight operation (i.e. When 
the parts are ?xed or attached to each other Without alloWing 
for a reservoir breech or leak area to occur) they provide 
openings and slot combinations for air to pass through from 
the front to the back of the shroud plus additional piece or 
part of the ?uid reservoir. These opening or slots can also 
have ?aps or covers. Though ?aps or covers in areas aWay 
from the reservoir are knoWn, the use of ?aps or covers for 
slots as in the present invention have the advantage of being 
controlled to adapt to the needs of the vehicle When air is 
needed the most; for example the ?aps Will open at high 
speeds Where fan becomes a blockage and cooling system 
needs more air. 

[0041] Referring to FIGS. 1-3, prior art designs are shoWn 
of shrouds, a prior art injection molded shroud With 
mechanically attached bloW molded bottle; and a prior art 
bloW molded shroud. 

[0042] FIG. 1 shoWs the prior art con?guration (100) 
Where shroud body (101) is injection molded Which has an 
opening for fan (104), additional openings for air passage 
(103), partially integrated bottle body (102) and a cap With 
necessary interfaces (105). 

[0043] FIG. 2 shoWs the prior art con?guration (200) 
Where injection molded shroud body (201) has openings for 
fans (203 & 204), has separate reservoir (202) With interface 
feature (205) Which is mechanically attached at three points 
(206, 207) and (208). 
[0044] FIG. 3 shoWs the prior art con?guration (300) 
Where top section (302) of the shroud is bloW molded having 
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tWo separate chambers (303) and (304) for tWo different 
?uids, has opening for fan to pull air (305), has interface for 
each ?uids (306) and (307), has blocked area (308) and 
reservoir sections, has bottom section (301) injection 
molded and attached to top section (302) through mechani 
cal means at (309) and (310). 

[0045] FIGS. 4a and 4b illustrate an embodiment in 
accordance With an aspect of the present invention. Plastic 
reservoir part (400) is shaped to provide Walls (407, 409) 
Which provide openings Which align completely or almost 
completely With opening (510, 509) of the shroud. (504, 
503) are area for placement of the fan in the shroud Where 
no reservoir is found. FIG. 4c shoWs a reservoir as a 

separate part (600) With holes or openings (610, 609) for 
alignment With housing, shroud or housing and shroud, 
closing means or cap Wherein a connection such as an elboW 

connection (605) is shoWn, (606, 607) and (608) are 
mechanical attachment means provided to attach to shroud 
or other components of the module. 

[0046] FIG. 4a illustrates contrastively the present inven 
tion over prior art such as that referenced in FIG. 2. (400) 
has injection molded shroud body (401) and reservoir (402) 
mechanically attached to shroud body (401) through (406, 
407) and (408). The assembly has slots (409) and (410) for 
air to pass through. The reservoir (402) has interface for ?uid 
communication connection (405). The assembly has open 
ings for fan (403) and (404). 

[0047] FIG. 4b illustrates shroud body (501) shoWing the 
details of the openings (509) and (510). 

[0048] FIG. 4c shoWs the inventions and improvement 
speci?c to reservoir body (600) shoWing the details of the 
slots (609) and (610). 

[0049] FIG. 5a and b shroud (701) body is shoWn, With 
?oW through hole or openings (810) (811) in the shroud 
body and ?oW through hole in reservoir body (709) (710). 
Fluid reservoir (702) is molded as a separate part and joined 
to shroud at joint (706) forming a chamber, cavity or space 
(712) for retaining ?uid. 

[0050] FIGS. 5 and 6 shoW an injection molded shroud 
With separate parts, put together by joining technologies 
such as bonding, Welding, holloW molding, or the like. 
Preferred is plastic Welding or adhesive bonding, also pre 
ferred is holloW molding and the like. Sealing features (912), 
closing means or cap (705, 905) Wherein a connection such 
as an elboW connection (not shoWn) can be positioned, as 
Well as a line/hose connection for return. Plastic reservoir 
part (702) is shaped to provide slots (709,710) Which align 
completely or almost completely With opening (809, 810) of 
the shroud as Well as a line/hose connection (706) for return. 

[0051] In FIG. 5 is shoWn an injection molded ?uid 
reservoir as a separate part used in combination With the 
shroud. Reservoir (702) With slots (709) and (710) is aligned 
With shroud holes (809) and (810) to alloW air to pass 
through and alloW the heat exchanger area to be increased, 
thereby leading to higher heat exchange capacity and/or heat 
exchanger e?iciency, especially at high speeds. 

[0052] FIG. 5a comparatively, shoWs advantages over 
prior art reference FIG. 1 of the present invention in frontal 
isometric vieW. (700) has injection molded shroud body 
(701) and part of the reservoir body (702) joined With ?uid 
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tight operation to seal parting line (712) betWeen shroud and 
reservoir body. The openings in the shroud and reservoir 
body for air passages are illustrated as (709) and (710) 
respectively. Reservoir body or shroud body can have other 
parts integral or separate such as ?uid interface (706) and 
(705) for required ?uid communication. Also shroud body in 
the non-reservoir area has air passage openings (711) and 
opening for fan (714). 

[0053] FIG. 5b shoWs a rear isometric vieW of FIG. 5a. 
(800) shoWs slots (809) and 

[0054] (810), as Well as openings for air passage in the 
non-reservoir section (811) and opening for fan (804). 

[0055] FIG. 6 illustrates an embodiment in accordance 
With an aspect of the present invention. (906) provides for 
?uid communication betWeen reservoir and the external 
components. 

[0056] FIG. 6 illustrates in more detail, an embodiment 
similar to that described in FIGS. 5a and 5b. (900) shoWs 
the details of openings (909) and (910), the partial body of 
?uid reservoir (902) joined at parting section (a plane or area 
Where tWo parts are joined) (912) to the shroud or carrier 
body (901). The ?uid interface or communication features 
means are illustrated as (905) and (906) on the reservoir side 
of the body (902) although it could alternatively be on 
shroud side if the parting section or joint plane is changed 
such that the section ‘moves’ on shroud body (901). TWo 
part construction (not shoWn) and multiple parting sections, 
may also be used. Slots (909, 910) are illustrated, as Well as 
shroud non-reservoir openings (911). The ?uid communica 
tion means alloWs ?uid movement to occur betWeen a tube 

or tubes (not shoWn) that can be connected, for example, at 
port 906 or at a reservoir ?lling area such as an opening port 
shoWn here preferably With a cap or top. Optional ?ap 913 
to cover or close slot is also illustrated. 

[0057] FIG. 7a illustrates an embodiment in accordance 
With an aspect of the present invention. Shroud body (1001) 
is shoWn With hole or openings (1010) and (1009). The 
shroud is part of the body of the reservoir, With the separated 
molded part (1002) joined to the shroud to form a space 
(1013) for retaining ?uid. Optional ?ap (1011) that can be in 
variable open or closed positions over a slot or slots of the 
reservoir is also illustrated. FIGS. 7b and 7c, shoW the prior 
art Where tWo parts are joined, With no openings or holes for 
air passage. 

[0058] FIG. 7a shoWs the section vieW (1000) Which is 
section (960) as shoWn in FIG. 6. Here shroud (1001) forms 
part of the reservoir body and rest of the body of the 
reservoir is formed by (1002) and When joined at (1012) 
forms body of the reservoir (1013) With air slots (1009) and 
(1010). Section (1000) also illustrates one of the ?uid 
communication path (1006). Not illustrated here is that 
many different joints can be envisioned Which can alloW 
more than one reservoirs formed. 

[0059] FIG. 7b shoWs prior art Where the section shoWs no 
provision for air passages. The Wall 18 meets or joined to 
Wall 20 extending to form 50(a), 52 and 50b and 60a 
representing the reservoir areas. 

[0060] FIG. 7c shoWs prior art Where the section again 
shoWs no provision for air passages such as in FIG. 7a, as 
Wall 18 extending the height and Wall (20) extends to form 
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chambers or reservoirs (52) and (62), thereby not allowing 
passage of air through the joined component. 

[0061] FIG. 8 illustrates an embodiment in accordance 
With an aspect of the present invention. The shroud blocks 
heat exchanger surface openings except Where provided for 
at (1108). FIG. 8 further illustrates the present invention and 
improvement over for example prior art referenced in the 
FIG. 3 in frontal vieW. (1100) has shroud made in tWo parts 
(1101) and (1102); Which can be made in one part if needed. 
The air opening for fan to push or pull air is illustrated at 
(1105). An electrically or hydraulically driven fan, if needed, 
can be provided With a separate fan mounting structure can 
be added to (100) (not shoWn). The top section of shroud 
(1102) is bloW molded to have tWo separate sections (1103) 
and (1104) for tWo different ?uids. Separate sections can 
have ?uid communication means such as shoWn as examples 
at (1111) and (1112). Also provided for are ?uid ?ll and 
service interfaces (1106) or (1007). Such reservoirs can 
carry pumps and sensors (not shoWn) to satisfy system 
needs. Sections (1101) and (1102) are joined mechanically at 
(1109) and (1110, 1100) has openings in reservoir areas at 
location (1108). One or ordinary skill in the art can envision 
embodiments in different areas of reservoir, depending on 
the need for air based on the requirements of the speci?c 
system. Also as described previously the reservoir slots 
through Which air passes can be equipped With ?aps or 
covers to manage the air ?oW. 

[0062] As described in above ?gures it is envisioned 
similar improvements on shrouds and front end carriers or 
bolsters. 

[0063] FIG. 9 shoWs ?uid communication paths to and or 
from the reservoir. Slot (1209) and (1210) are created in the 
assembly (1200) as described previously in ?uid reservoir 
(1202) and shroud (1201). Opening (1211) in shroud (1201) 
is shoWn in a non-reservoir area. The reservoir is shoWn With 
section (1213) a more transparent section compared to the 
remaining assembly. The small transparent section alloWs 
higher transparency even When the other part of the assem 
bly is not transparent enough to alloW one to see the level of 
the ?uid; or section (1213) is made transparent enough to 
alloW one to see the level of the ?uid in the reservoir. This 
difference in transparency can be achieved by many different 
means such as by using completely different material for 
section (1213) compared to reservoir body material or 
creating a thinner Wall section in the area needed for ?uid 
level visibility in reservoir or shroud Which alloWs improved 
visibility. Alternatively, if section (1213) is not present, the 
entire reservoir may be made out of higher transparency 
material. 

[0064] FIG. 10 illustrates a ?uid reservoir con?guration 
(1300) With ?uid path (1305, 1309) to and or from the 
reservoir (1301), With one though slot (1302). One or more 
opening in the shroud or housing (not shoWn) are in at least 
partial, and, preferably a majority of an opening or openings, 
in complete alignment With the slot. 

[0065] The reservoirs described in the preferred aspects of 
the present invention can be built to be used for ?uids 
provided in pressuriZed environments or more hostile con 
ditions of temperature and pressure, or for ?uids used in 
more normal atmospheric and other conditions, or for both, 
depending on the ?uid needs of the vehicle (automotives 
?uids). Examples of automotive ?uids that can be used in the 
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present invention include Without limitations radiator cool 
ant, Windshield Washer ?uid, automotive oils such as trans 
mission ?uid, poWer steering ?uid, brake ?uid etc. Within 
the reservoirs, the holes or opening provide a loWer inertia 
When ?uid is in motion When higher vibration conditions are 
encountered during Working vehicle conditions. The 
optional ‘over?oW’ or ‘expansion’ bottles or chambers that 
may be directly or indirectly connected to the ?uid reservoir, 
are placed at a level superior to the heat exchanger, such as 
the radiator, itself, in its normal Working orientation. More 
preferably, the automotive ?uids are radiators ?uid or cool 
ants. 

[0066] Unless stated otherWise, dimensions and geom 
etries of the various structures depicted herein are not 
intended to be restrictive of the invention, and other dimen 
sions or geometries are possible. Plural structural compo 
nents can be provided by a single integrated structure. 
Alternatively, a single integrated structure might be divided 
into separate plural components. In addition, While a feature 
of the present invention may have been described in the 
context of only one of the illustrated embodiments, such 
feature may be combined With one or more other features of 
other embodiments, for any given application. It Will also be 
appreciated from the above that the fabrication of the unique 
structures herein and the operation thereof also constitute 
methods in accordance With the present invention. 

[0067] The preferred embodiment of the present invention 
has been disclosed. A person of ordinary skill in the art 
Would realiZe hoWever, that certain modi?cations Would 
come Within the teachings of this invention. Therefore, the 
folloWing claims should be studied to determine the true 
scope and content of the invention. 

What is claimed is: 
1. A module particularly for motoriZed or automotive 

vehicles having an element for providing ef?cient heat 
exchange for the vehicle comprising: 

a housing; 

at least one ?uid reservoir for an automotive ?uid; 

at least one ?uid communication point on or adjacent to 
the at least one ?uid reservoir; 

at least one hole or opening in the housing through Which 
air can ?oW; 

at least one slot in the ?uid reservoir through Which air 
can ?oW; 

Wherein the at least one hole or opening in the housing is 
at least partially aligned With the at least one slot in the 
?uid reservoir so that air can ?oW through both the 
housing and the ?uid reservoir. 

2. Amodule, according to claim 1, Wherein the housing is 
positioned such that air ?oWs through it prior to ?oWing 
through the ?uid reservoir. 

3. A module according to claim 1, Wherein the housing is 
positioned such that air ?oWs through it after ?oWing 
through the reservoir. 

4. A module according to claim 1, Wherein the ?uid 
reservoir has a closing means. 

5. A module according to claim 1, Wherein the point of 
?uid communication is port, hose or connector. 

6. Amodule according to claim 1, further comprising a fan 
and a shroud. 
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7. A module according to claim 6, wherein the shroud is 
a fan shroud and Wherein at least part of the air ?oW through 
the housing and ?uid reservoir is draWn or blown through 
the at least one opening and at least one slot. 

8. A module according to claim 7, Wherein the at least one 
slot of the at least one ?uid reservoir is placed away from 
and not in the line of direct air ?oW With the air ?oW coming 
through the module to or from the fan through the fan 
shroud. 

9. A module of a vehicle, and, particularly a rnotoriZed or 
autornotive vehicle, having an element for providing ef? 
cient heat eXchange for the vehicle comprising: 

a front end carrier or bolster; 

a least one ?uid reservoir for an automotive ?uid; 

a means for providing ?uid to the ?uid reservoir; 

at least one hole or opening in the front end carrier or 
bolster through Which air can ?oW; 

at least one slot in the ?uid reservoir through Which air 
can ?oW; 

Wherein the at least one hole or opening in the front end 
carrier or bolster is at least partially aligned With the at 
least one slot in the ?uid reservoir so that air can ?oW 
through both the front end carrier or bolster and the 
?uid reservoir. 

10. A module as in claim 9, Wherein the at least one hole 
or opening in the front end carrier or bolster is completely 
or almost completely aligned With the at least one slot in the 
?uid reservoir. 

11. A modules as in claim 10, Wherein the carrier or 
bolster and ?uid reservoir is directly or indirectly attached or 
molded to one another. 
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12. Arnodule as in claim 11, Wherein there are at least tWo 
holes or openings in the front end carrier or bolster. 

13. A module as in claim 8, Wherein the ?uid reservoir is 
blow molded. 

14. A module as in claim 12, Wherein the ?uid reservoir 
is blow molded. 

15. A module as in claim 1 Wherein the housing is a one 
part housing. 

16. A module as in claim 1 Wherein the housing is 
comprised of more than one part. 

17. A module for use in environments requiring ef?cient 
heat eXchange comprising: 

a ?rst part Wherein no ?uid capable of heat eXchange is 
stored or ?oWs; 

a second part Wherein a ?uid capable of heat eXchange is 
stored or ?oWs; 

a means for providing ?uid to the second part; 

at least one ?oW through hole or opening in the ?rst part 
through Which air can ?oW; 

at least one ?oW through hole or opening in the second 
part through Which air can ?oW; 

Wherein the at least one ?oW through hole or opening in 
the ?rst part is at least partially aligned With the at least 
one ?oW through hole or opening in the second part so 
that air can ?oW through both the ?rst part and the 
second part reservoir. 


