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CHARLES STUMP (54) HEAT EXCHANGE APPARATUS WITH SELF-CENTERING SNAP-ON FAN
SHROUD (71)   We, CATERPILLAR TRActor Co., a    The heat exchanger may
include a plur- corporation organized and existing under the  ality of
upwardly projecting top portions laws of the State of California. United
States  and then the mounting means comprises of America, of 100 N.E. Adams
Street, means unfixedly embracing the top portions. 50 5 Peoria, State of
Illinois 61629, United States  It may also include a plurality of down- of
America, do hereby declare the invention, wardly extending bottom portions
and then for which we pray that a patent may be  the mounting means
includes means unfixedly granted to us ,and the method by which it
embracing the bottom portions. The mount- is to be performed, to be
particularly des-  ing means may have horizontally extending  55 10 cribed
in and by the following statement: -   walls which respectively overlie and
underlie This invention relates to heat exchange  top and bottom portions
of the radiator and apparatus comprising a heat exchanger of  may be
provided with laterally extending the type having air passages therethrough
slots for loosely receiving the projections in and a fan arranged to cause
air to flow  the desired embracing relationship.   60 15 through the
passages.                     The biasing means may be defined by the In
such apparatus, for example, vehicle  top and bottom horizontally
projecting walls radiators, it has been conventional to pro-  which may
have a preselected resiliency to 



vide a fabricated sheet metal shroud in  effect the desired self-centring
of the shroud association with the fan. The sheet metal in a vertical
direction. The biasing means 65 20 shroud conventionally has utilised many
ma yalso include vertical walls at the op- different parts and has
resultingly been ex- posite sides of the shroud for engaging the pensive
and complicated.               sides of the radiator to horizontally centre
Further, installations of such shrouds  the shroud. under rigorous
conditions, such as on trac-   In a preferred embodiment, the shroud  70 25
tors and the like, the means for securing the  is formed of a glass fibre
reinforced moulded various piece parts of the prior art shrouds  synthetic
resin. Thus, the shroud means must be relatively strong and, thus, expen-
may be extremely simple and economical sive and weighty, thereby presenting
a fur-  of construction while yet providing the ther disadvantage in the
use thereof.  highly desirable features discussed above .   75 30   The
present invention is concerned with    An example of apparatus in
accordance an improved heat exchange apparatus as  with the invention will
now be described with described above which is provided with a  reference
to the accompanying drawings, in shroud of greatly simplified construction.
which: - According to this invention, we provide    Figure 1 is a
fragmentary side elevation  80 35 heat exchange apparatus comprising a heat
of a portion of a tractor incorporating heat exchanger having air passages
therethrough, exchanger apparatus in the form of a radi- a fan mounted
adjacent the heat exchanger  ator, a cooling fan, and a shroud means; to
cause air flow through said passages, and    Figure 2 is a vertical section
taken along a fan shroud partially surrounding the fan  the line ii-ii of
Figure 1;         85 40 for guiding the air flow through the fan, the
Figure 3 is a fragmentary horizontal sec- shroud beingg movably mounted on
the heat   tion taken substantially along the line III- exchanger by
mounting  means  which is in-  III of Figure 1; and tegral with the shroud
and including biasing means also integral with the shroud for urg-   Figure
4 is a fragmentary enlarged hori- 45 ing the shroud into a centred position
rela-  zontal section taken substantially along the 90 tive to the fan.
line IV-IV of Figure 2. 



2                                   1,499,715
2 DESCRIPTION OF THE               dling arrangement thereof about the
radiator PREFERRED EMBODIMENT               to the vertically centered
position of Figure In the exemplary embodiment of the in- 2. vention as
disclosed in the drawing, a heat   The shroud may be formed as a one-piece
5 exchanger generally designated 10 is shown  molded synthetic resin
element with the 70 to comprise a radiator for use in a vehicle, walls 25,
26, 27, and 28 moulded integrally such as a tractor, generally designated
11. A  therewith to define a low cost self-centreing fan generally
designated 12 is provided rear-  snap-on shroud structure. In the
illustrated wardly of the radiator for drawing air embodiment, the shroud
is formed of fiber- 10 through the radiator to cool engine cooling  glass
reinforced polyester resin.   75 fluid passed through the radiator in heat
As shown in Figures 1 and 3, the top and exchange relationship with the
flowed air. bottom walls may include portions 29 for The fan may be driven
from the engine 13  embracing less than all of the bolts disposed of the
tractor by mean of a shaft 14 in the  at spaced intervals along the rear of
the top 15 normal manner.                           and bottom tanks 15 and
19, as desired.   80 The radiator includes a top tank 15 bolted
Installation of the shroud is extremely to the radiator core portion 16 by
means of simple as it requires only the snap-on mount- flanges 17 and a
plurality of bolts 18. The ing of the wall means about the rear portion
radiator further includes a bottom tank 19  of the radiator to provide an
automatic self- 20 which may be secured to the core 16 by  centered
arrangement of the shroud relative 85 means of flanges 20 and a plurality
of bot- to the fan. Similarly, removal of the shroud tom bolts 21.
may be readily effected by urging the resili- The fan is partially enclosed
by a shroud  ent top wall upwardly to clear the top bolts generally
designated 22 having a circular  18 and withdrawal of the shroud wall ele-
25 opening 23 for passing air through the radi- ments from the straddling
relationship there- 90 



ator core 16 and fan 12, as best illustrated  of with the radiator. in
Figure 2. The present invention comprehends an    WHAT WE CLAIM IS: -
improved arrangement of shroud 22 which    1. Heat exchange apparatus
comprising 30 provides a self-centering snap-on mounting  a heat exchanger
having air passages there- 95 of the shroud on the radiator. More specific-
through, a fan mounted adjacent the heat ally, the shroud includes a face
portion 24  exchanger to cause air flow through said defining the central
opening 23. At the top  passages, and a fan shroud partially sur- of the
face portion, the shroud is provided  rounding the fan for guiding the air
flow 35 with an integral rearwardly projecting top  through the fan, the
shroud being movably 100 wall 25 and at the bottom, the shroud is mounted
on the heat exchanger by mount- provided with an integral rearwardly
project- ing means which is integral with the shroud ing bottom wall 26. At
the opposite sides and including biasing means also integral of the shroud
face portion, the shroud is with the shroud for urging the shroud into a 40
provided with integral vertically extending  centred position relative to
the fan.  105 sidewall portions 27 and 28.              2. Apparatus
according to claim 1, which As shown in Figures 1 and 3, the top wall
includes a plurality of upwardly projecting 25 and bottom wall 26 define
rearwardly  top portions and wherein the mounting projecting portions 29
having laterally elon- means comprises means unfixedly embracing 45 gated
slots 30 embracing the bolts 18 and  the top portions.
110 21. Wall 15 closely overlies the flanges 17   3. Apparatus according to
claim  1 or and wall 26 closely underlies flanges 20  claim 2, which
includes a plurality of down- whereby the walls may be snapped over the
wardly  extending  bottom  portions and bolts 18 and 21 to effectively
define a verti- wherein the mounting means includes means 50 cally
straddling mount of the shroud to the unfixedly embracing the bottom
portions.   115 radiator.                                 4. Apparatus
according to claim 3 when The sidewall portions 27 and 28, as seen
dependent on claim 2, wherein the mounting in Figure 3, resiliently engage
the sidewalls means includes wall means projecting hori- 31 of the radiator
to bias the shroud hori- zontally from the shroud and having open- 



55 zontally to a centered position relative to the  ings loosely reeciving
the top and bottom 120 fan, as seen in Figure 2. The side walls 27
portions. and 28 may include vertical ribs 32 for   5. Apparatus according
to claim 4, in strengthening of the shroud in a vertical which the openings
are laterally elongated direction while permitting resilient flexing of
slots. 60 the sidewall portions 27 and 28 in the center-   6. Apparatus
according to claim  4 or 125 ing action.
claim 5, wherein the wall means includes a Top wall 25 and bottom wall 26
similarly  top wall means closely overlying an upper define resilient walls
permitting limited dis- portion of the heat exchanger and a bottom
placement of the shroud vertically while wall means closely underlying a
lower wall 65 effecting a self-centering action by the strad- portion of
the heat exchanger.  130    2
1,499,715                                    2 DESCRIPTION OF THE
dling arrangement thereof about the radiator PREFERRED EMBODIMENT
to the vertically centered position of Figure In the exemplary embodiment
of the in- 2. vention as disclosed in the drawing, a heat   The shroud may
be formed as a one-piece 5 exchanger generally designated 10 is shown
molded synthetic resin element with the 70 to comprise a radiator for use
in a vehicle, walls 25, 26, 27, and 28 moulded integrally such as a
tractor, generally designated 11. A  therewith to define a low cost
self-centreing fan generally designated 12 is provided rear-  snap-on
shroud structure. In the illustrated wardly of the radiator for drawing air
embodiment, the shroud is formed of fiber- 10 through the radiator to cool
engine cooling  glass reinforced polyester resin.  75 fluid passed through
the radiator in heat   As shown in Figures 1 and 3, the top and exchange
relationship with the flowed air. bottom walls may include portions 29 for
The fan may be driven from the engine 13  embracing less than all of the
bolts disposed of the tractor by mean of a shaft 14 in the  at spaced
intervals along the rear of the top 



15 normal manner.                          and bottom tanks 15 and 19, as
desired.   80 The radiator includes a top tank 15 bolted   Installation of
the shroud is extremely to the radiator core portion 16 by means of simple
as it requires only the snap-on mount- flanges 17 and a plurality of bolts
18. The ing of the wall means about the rear portion radiator further
includes a bottom tank 19  of the radiator to provide an automatic self- 20
which may be secured to the core 16 by  centered arrangement of the shroud
relative 85 means of flanges 20 and a plurality of bot- to the fan.
Similarly, removal of the shroud tom bolts 21.                          may
be readily effected by urging the resili- The fan is partially enclosed by
a shroud  ent top wall upwardly to clear the top bolts generally designated
22 having a circular 18 and withdrawal of the shroud wall ele- 25 opening
23 for passing air through the radi- ments from the straddling relationship
there- 90 ator core 16 and fan 12, as best illustrated  of with the
radiator. in Figure 2. The present invention comprehends an    WHAT WE
CLAIM IS: - improved arrangement of shroud 22 which   1. Heat exchange
apparatus comprising 30 provides a self-centering snap-on mounting  a heat
exchanger having air passages there- 95 of the shroud on the radiator. More
specific- through, a fan mounted adjacent the heat ally, the shroud
includes a face portion 24  exchanger to cause air flow through said
defining the central opening 23. At the top  passages, and a fan shroud
partially sur- of the face portion, the shroud is provided  rounding the
fan for guiding the air flow 35 with an integral rearwardly projecting top
through the fan, the shroud being movably 100 wall 25 and at the bottom,
the shroud is mounted on the heat exchanger by mount- provided with an
integral rearwardly project- ing means which is integral with the shroud
ing bottom wall 26. At the opposite sides and including biasing means also
integral of the shroud face portion, the shroud is with the shroud for
urging the shroud into a 40 provided with integral vertically extending
centred position relative to the fan.  105 sidewall portions 27 and 28.
2. Apparatus according to claim 1, which As shown in Figures 1 and 3, the
top wall includes a plurality of upwardly projecting 25 and bottom wall 26
define rearwardly  top portions and wherein the mounting 



projecting portions 29 having laterally elon- means comprises means
unfixedly embracing 45 gated slots 30 embracing the bolts 18 and  the top
portions.                    110 21. Wall 15 closely overlies the flanges
17   3. Apparatus according to claim  1 or and wall 26 closely underlies
flanges 20  claim 2, which includes a plurality of down- whereby the walls
may be snapped over the  wardly  extending  bottom  portions  and bolts 18
and 21 to effectively define a verti- wherein the mounting means includes
means 50 cally straddling mount of the shroud to the  unfixedly embracing
the bottom portions.   115 radiator.                                4.
Apparatus according to claim 3 when The sidewall portions 27 and 28, as
seen  dependent on claim 2, wherein the mounting in Figure 3, resiliently
engage the sidewalls means includes wall means projecting hori- 31 of the
radiator to bias the shroud hori- zontally from the shroud and having open-
55 zontally to a centered position relative to the  ings loosely reeciving
the top and bottom 120 fan, as seen in Figure 2. The side walls 27
portions. and 28 may include vertical ribs 32 for   5. Apparatus according
to claim 4, in strengthening of the shroud in a vertical which the openings
are laterally elongated direction while permitting resilient flexing of
slots. 60 the sidewall portions 27 and 28 in the center-   6. Apparatus
according to claim  4 or 125 ing action.                            claim
5, wherein the wall means includes a Top wall 25 and bottom wall 26
similarly  top wall means closely overlying an upper define resilient walls
permitting limited dis- portion of the heat exchanger and a bottom
placement of the shroud vertically while wall means closely underlying a
lower wall 65 effecting a self-centering action by the strad-     portion
of the heat exchanger.  130    3
1,499,715                                     3 7. Apparatus according to
any one of exchanger and horizontally centring the 20 the preceding claims,
wherein the mounting  shroud. means and the biasing means are moulded
12. Apparatus according to claim 1, in 



unitarily with the shroud.              which the heat exchanger includes a
plur- 5   8. Apparatus according to  claim  7, ality of outwardly
projecting bolts and the wherein the shroud, the mounting means and
mounting means comprises means loosely 25 the biasing means are of
synthetic resin.    embracing the bolts. 9. Apparatus according to  claim
8,   13. Apparatus according to claim 1, sub- wherein the moulding is
reinforced with glass  stantially as described with reference to the 10
fibres.                                   accompanying drawings. 10.
Apparatus according to claim  1,   14. A vehicle having heat exchange ap-
30 t           wherein the biasing means includes wall paratus in
accordance with any one of the means on the shroud straddling the top and
preceding claims. bottom of the heat exchanger for vertically 15 centring
the shroud.                              For the Applicants:- 11. Apparatus
according to any one of       GILL, JENNINGS & EVERY, the preceding claims,
wherein the biasing       Chartered Patent Agents, means includes resilient
wall means on the        53/64 Chancery Lane, shroud straddling opposite
sides of the heat      London, WC2A 1HN. Printed for Her Majesty's
Stationery Office by Burgess & Son (Abingdon), Ltd.-1978. Publs hed at The
Patent Office, 25 Southampton Buildings, London. WC2A lAY from which copies
may be obtained.    


