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57 ABSTRACT

A hood assembly includes a first hood and a second hood.
The second hood is selectively rotatable with respect to the
first hood to provide rapid access to components enclosed by
the second hood, such as a radiator. The first and second
hoods are selectively rotatable together to provide access to
components enclosed by the first and second hoods, such as
an engine.
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HOOD ASSEMBLY FOR A MACHINE AND A
METHOD OF USE THEREOF

TECHNICAL FIELD

[0001] This disclosure relates to hood assemblies, and
more particularly to a hood assembly that includes a first
hood that is selectively moveable with respect to a second
hood.

BACKGROUND

[0002] Mobile machines, such as off highway trucks,
excavators, tractors, motor graders, wheel loaders, scrapers
and the like often operate in an environment characterized
by airborne debris, including particles such as dust. The
airborne debris is directed by the cooling fan of the machine
through the radiator. The debris collects on the radiator and,
over time, restricts air flow through the radiator and thus
reduces the efficacy of the radiator.

[0003] Therefore, the operator must manually clean the
radiator to prevent excessive accumulation of debris. Clean-
ing the radiator typically involves spraying a fluid such as
water into a first side of the radiator that faces the engine and
a second side opposite the first.

[0004] To access the radiator for cleaning in some prior art
machines, the operator must raise an engine hood to its open
position. If the hood is a large one which covers the engine
and the radiator, opening the hood frequently to clean the
radiator can be cumbersome and time-consuming. A
machine with a very large hood may require a powered
actuator to open the hood. Opening a hood with a powered
actuator can be especially time consuming. In some
instances, radiator cleaning can be further compounded
since tilting the hood to an open position can sometimes only
give good access to one side of the radiator.

[0005] In some prior art machines, a radiator grill is
pivotable about a vertical axis to provide access to the
second side of the radiator, i.e., the side of the radiator that
faces away from the engine. Accordingly, to clean the
radiator, first the entire engine hood is raised to spray the
first side of the radiator, then the hood is lowered and the
radiator grill is pivoted to clear debris from the second side
of the radiator. If debris inadvertently re-enters the radiator
when the second side of the radiator is being cleared, then
the entire hood must be raised again to repeat the step of
spraying the first side of the radiator. Thus in some instances,
a pivoting grill provides access only to the second side, and
the first side is only accessible by raising the hood, but both
procedures need to be done in order to thoroughly clean the
radiator. These respective events may be further complicated
in some instances since the radiator may only be pivoted
when the hood is lowered.

[0006] Some prior art vehicles include small access panels
that allow rapid access to limited parts of the engine and
radiator. For example, Best discloses an access panel in U.S.
Pat. No. 2,132,926 that provides access to a water fill tube
and an oil fill tube in an automobile. Hansen discloses an
access panel in U.S. Pat. No. 3,743,045 that provides access
to the side of a radiator that faces away from an engine.
However, the access panels disclosed by Best and Hansen do
not provide rapid access to all parts of a radiator necessary
to clean the radiator of debris.
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[0007] The present disclosure is directed to one or more of
the problems set forth above.

SUMMARY OF THE DISCLOSURE

[0008] A hood assembly is provided that includes a first
hood and a second hood. A first hinge defines a first axis and
operatively interconnects the first hood and the second hood
such that the second hood is selectively rotatable with
respect to the first hood about the first axis. The hood
assembly further includes at least part of a second hinge that
defines a second axis that is substantially parallel to the first
axis. The at least part of a second hinge is operatively
connected to the first hood such that the first and second
hoods are selectively rotatable together about the second
axis.

[0009] A machine includes a chassis, an engine, a radiator,
and a hood assembly. The hood assembly has an engine hood
that is moveably mounted with respect to the chassis, and a
radiator hood that is moveably mounted with respect to the
chassis. The hood assembly is characterized by three con-
figurations including a fully closed configuration, a fully
open configuration, and a radiator hood open configuration.
The radiator hood twice intersects a transversely oriented
line passing between the engine and the radiator in at least
one of the three configurations and does not intersect the line
in at least one other of the three configurations.

[0010] A method of configuring a machine includes mov-
ing a hood assembly from a fully closed configuration to a
fully open configuration by rotating an engine hood and a
radiator hood together about a first axis. The method further
includes moving the hood assembly from the fully closed
configuration to a radiator hood open configuration by
rotating the radiator hood with respect to the engine hood
about a second axis that is substantially parallel to the first
axis.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 is a schematic, perspective, exploded view
of'a hood assembly including a radiator hood and an engine
hood;

[0012] FIG. 2 is a schematic side view of a machine
including the hood assembly of FIG. 1 in a fully closed
configuration;

[0013] FIG. 3 is a schematic side view of the machine of
FIG. 2 with the hood assembly in a fully open configuration;
[0014] FIG. 4 is a schematic side view of the machine of
FIGS. 2 and 3 with the hood assembly in a radiator hood
open configuration; and

[0015] FIG. 5 is a schematic sectional view of the radiator
hood of FIGS. 1-4 in a bias neutral position.

DETAILED DESCRIPTION

[0016] Referring to FIG. 1, a hood assembly 10 is sche-
matically depicted. The hood assembly includes a first hood
14, which is also referred to herein as an “engine hood,” and
a second hood 18, which is also referred to herein as a
“radiator hood.” The engine hood 14 includes a top panel 22
and two sidewall panels 26A, 26B. Sidewall panel 26A is
connected to the top panel 22 so that the top edge 30A of the
sidewall panel 26 A abuts a lateral edge 34A of the top panel
22. Similarly, sidewall panel 26B is connected to the top
panel 22 so that the top edge 30B of the sidewall panel 26B
abuts another lateral edge 34B of the top panel 22. The top
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panel 22 is generally horizontally oriented, and the two
sidewall panels 26 A, 26B depend downwardly therefrom so
that the engine hood 14 is characterized by an inverted
U-shaped cross section. Accordingly, the panels 22, 26A,
26B cooperate to define a cavity (shown at 35 in FIG. 2)
therebetween that is downwardly open. In the embodiment
depicted, the engine hood 14 includes structural members 36
mounted to the panels 22, 26A, 26B. An exhaust stack 37 is
mounted to the top panel 22.

[0017] The radiator hood 18 includes a top panel 38 and
two sidewall panels 42A, 42B. Sidewall panel 42A is
connected to the top panel 38 so that the top edge 46 A of the
sidewall panel 42A abuts a lateral edge 50A of the top panel
38. Similarly, sidewall panel 42B is connected to the top
panel 38 so that the top edge 46B of the sidewall panel 42B
abuts another lateral edge 50B of the top panel 38. The top
panel 38 is generally horizontally oriented, and the two
sidewall panels 42A, 42B depend downwardly therefrom so
that the radiator hood 18 is characterized by an inverted
U-shaped cross section. Accordingly, the panels 38, 42A,
42B cooperate to define a cavity (shown at 51 in FIG. 2)
therebetween that is downwardly open. A radiator grill
(shown at 52 in FIG. 5) is connected to the top panel 38 and
the sidewall panels 42A, 42B. In the embodiment depicted,
the radiator hood 18 includes structural reinforcement mem-
bers 54 mounted to the panels 38, 42A, 42B. Each of panels
42A and 42B defines a plurality of optional ventilation holes
56. If desired, panel 38, may also include ventilation holes.
[0018] The hood assembly 10 includes a frame 58. The
engine hood 14 is mounted with respect to the frame or
support structure 58 such as by mechanical fasteners (not
shown). Two hinges 60 define a first axis Al. Hinges 60
connect top panel 38, and therefore connect the radiator
hood 18, to the frame 58 such that the radiator hood 18 is
selectively rotatable with respect to the engine hood 14 and
the frame 58 about axis Al. Two hinges 64 define a second
axis A2 and are mounted to the frame 58 such that the frame
58, the engine hood 14, and the radiator hood 18 are
selectively rotatable together about axis A2. The hinges 60,
64 are arranged such that axis A1l and axis A2 are substan-
tially parallel to one another.

[0019] Referring to FIGS. 1 and 2, the hinges 64 opera-
tively connect the hood assembly 10 to the chassis 68 of a
machine 72, which, in the embodiment depicted, is a wheel
loader. However, those skilled in the art will recognize other
machines, such as off highway trucks, excavators, tractors,
motor graders, wheel loaders, scrapers, etc., that may be
used with the hood assembly 10. The wheel loader 72
includes an operator cab 74, and a work implement 76
having a bucket 80 attached for digging and loading. The
work implement 76 is preferably powered and controlled by
hydraulic systems (not shown) as is well known in the art.
The wheel loader 72 also includes an engine 84 and two
radiators 88A, 88B mounted with respect to the chassis 68
rearward of the operator cab 74. The radiators 88A, 88B are
arranged parallel to, and spaced apart from, one another.
[0020] The hood assembly 10 is selectively moveable
between at least three configurations, including a fully
closed configuration, a fully open configuration, and a
radiator hood open configuration. The hood assembly 10 is
depicted in the fully closed configuration in FIG. 2. The
engine hood 14 is positioned with respect to the chassis 68
such that the top panel 38 of the engine hood 14 is hori-
zontally oriented and covers the engine 84. The engine 84 is
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at least partially within the cavity 35 formed by the top panel
38 and the sidewall panels 26A, 26B.

[0021] The radiator hood 18 is positioned with respect to
the chassis 68 and the engine hood 14 such that the top panel
38 of the radiator hood 18 is horizontally oriented and covers
the radiators 88A, 88B. The radiators 88A, 88B are at least
partially within the cavity 51 formed by the top panel 38 and
the sidewall panels 42A, 42B. A line 90 extending trans-
versely with respect to machine 72 passes between the
engine 84 and the radiators 88A, 88B. When the hood
assembly 10 is in the fully closed configuration, the radiator
hood 18 twice intersects the line 90, namely, at panel 42A
and panel 42B. In the context of the present disclosure, a
radiator hood “intersects” a line if the line extends through
a solid portion of the radiator hood or if the line extends
through a hole or aperture defined by the radiator hood, such
as the holes shown at 56 in FIG. 1. In the embodiment
depicted, each of panels 42A, 42B abuts a respective one of
panels 26 A, 26B when the hood assembly 10 is in the fully
closed configuration.

[0022] The hood assembly 10 is rotatable as a unit about
axis A2 from the fully closed configuration to the fully open
configuration, as shown in FIG. 3. That is, to move the hood
assembly 10 from the fully closed configuration to the fully
open configuration, the engine hood 14, radiator hood 18,
and frame 58 are rotated together as a unit about axis A2.
Referring to FIG. 3, wherein like reference numbers refer to
like components from FIGS. 1 and 2, when the hood
assembly 10 is in the fully open position, portions of the
engine 84 and the radiators 88A, 88B that are within the
cavities 35, 51 when the hood assembly 10 is in the fully
closed configuration are not within the cavities 35, 51,
thereby providing access to both the engine 84 and the
radiators 88A, 88B.

[0023] Referring again to FIG. 2, the radiator hood 18 is
shown in a closed position with respect to the engine hood
14. The hood assembly 10 is moveable from the fully closed
configuration to the radiator hood open position, as shown in
FIG. 4, by rotating the radiator hood 18 about axis A1 from
its closed position with respect to the engine hood 14 to an
open position with respect to the engine hood 14, as shown
in FIG. 4.

[0024] Referring to FIG. 4, the engine hood 14 is in the
same position with respect to the chassis 68 as in the fully
closed configuration shown in FIG. 2. The radiator hood 18
is positioned so that portions of the radiators 88A, 88B that
are within the cavity 51 when the hood assembly is in the
fully closed configuration are not within the cavity 51 in the
radiator hood open configuration, thereby providing access
to the radiators 88 A, 88B without having to move the engine
hood 14. The radiator hood 18 does not intersect the line 90
when it is in its respective open position, i.e., when the hood
assembly 10 is in the radiator hood open configuration. It
should be noted that the hood assembly 10 is preferably
configured such that, if the engine hood 14 and the radiator
hood 18 are rotated together about axis A2 when the radiator
hood 18 is in the open position with respect to the engine
hood 14, as shown in FIG. 4, sufficient clearance exists
between the radiator hood 18 and other components to
prevent physical part interference therebetween.

[0025] Referring to FIG. 5, the hood assembly 10 further
includes at least one load assist mechanism, which, in the
embodiment depicted, is a gas strut 92. The gas strut 92
interconnects reinforcement member 54 of the radiator hood
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18 and the frame 58. The radiator hood 18 is depicted in a
bias neutral position in FIG. 5, which is between the radiator
hood’s open and closed positions. The gas strut 92 is
sufficiently configured and positioned to bias the radiator
hood 18 toward the closed position when the radiator hood
18 is between its closed position and the bias neutral
position, and to bias the radiator hood 18 toward the open
position when the radiator hood 18 is between the bias
neutral position and the open position.

[0026] A latch (not shown) is preferably connected to one
of the radiator hood 18 and the frame 58 adjacent hinges 64,
and a striker (not shown) is preferable connected to the other
of the radiator hood 18 and the frame 58. The striker is
selectively engageable with the latch to maintain the radiator
hood 18 in its closed position with respect to the engine hood
14, and is selectively releasable to enable movement of the
radiator hood from its closed position to its open position.
The radiator hood 18 may also include a handle (not shown)
at or near the lower edge of the radiator grill 52 to facilitate
manual movement of the radiator hood 18 by an operator.
[0027] An actuator, such as a servomotor 96, is operatively
connected to the frame 58 to selectively rotate the frame, and
correspondingly, the radiator hood and the engine hood,
about axis A2.

INDUSTRIAL APPLICABILITY

[0028] When the hood assembly 10 is in the fully closed
configuration as shown in FIG. 2, the engine 84 and the
radiators 88A, 88B are substantially enclosed to protect the
engine and the radiators from the environment and to
provide improved machine aesthetics. To gain access to the
engine and the radiators, a machine operator rotates the
engine hood 14 and the radiator hood 18 together about axis
A2 so that the hood assembly 10 is in the fully open
configuration, as shown in FIG. 3. Thus, access to both the
engine 84 and the radiators 88A, 88B is achievable through
only a single action, namely, rotating the engine hood 14 and
the radiator hood 18 together about the second axis A2.
Rotating the engine hood 14 and the radiator hood 18
together about the second axis A2 is accomplished in the
preferred embodiment by activating the actuator 96.
[0029] When access to only the radiators 88A, 88B is
desired, such as for clearing debris therefrom, a machine
operator need only rotate the radiator hood 18 from its
closed position to its open position about the first axis Al,
so that the hood assembly 10 is in the radiator hood open
configuration as shown in FIG. 4. Thus, the hood assembly
10 eliminates the need to rotate a large hood that covers both
the engine 84 and the radiators 88 A, 88B merely to clean the
radiators, as found in the prior art. In other words, the
configuration provided by the hood assembly of the present
disclosure facilitates access to both sides of the radiator, and
thus eliminates any need to raise and lower a hood in order
to accomplish a thorough radiator cleaning.

[0030] Furthermore, the radiator hood 18 in the preferred
embodiment is manually moveable to its open position, and
accordingly, a machine operator need not wait for the
actuator 96 to move the engine hood merely to clean the
radiators. Thus, the hood assembly 10 reduces the time
required to clean the radiators compared to the prior art,
resulting in reduced time required for maintenance and,
correspondingly, increased machine productivity.

[0031] Referring to FIG. 2, an operator opens the radiator
hood 18 in the preferred embodiment by releasing the latch
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(not shown). The gas strut (shown at 92 in FIG. 5) biases the
radiator hood 18 in its closed position when the radiator
hood 18 is between the closed position and the bias neutral
position to prevent the radiator hood 18 from inadvertently
opening in the unlikely event the latch does not fully engage
the striker, and to assist the machine operator in moving the
radiator hood from its open position to its closed position.
Accordingly, after releasing the latch, a machine operator
must exert sufficient force on the radiator hood 18 in
opposition to the gas strut to move the radiator hood 18 past
the bias neutral position to an intermediate position so that
the gas strut 92 will urge the radiator hood 18 to its open
position.

[0032] Referring to FIG. 4, when the hood assembly 10 is
in the radiator hood open configuration, the side of each of
the radiators 88A, 88B that faces the engine 84 is exposed
and accessible from both sides of the machine 72. Further-
more, the side of each of the radiators 88A, 88B that faces
away from the engine is also accessible. Thus, a machine
operator can clean radiator 88 A by spraying water or other
fluid through the side of radiator 88A that faces the engine
84 to flush debris from radiator 88A out the side of the
radiator 88A that faces away from the engine 84. The
machine operator then manually clears the flushed debris
from side of radiator 88A that faces away from the engine
84. This process is then repeated for each of radiators 88B
and 88C. It should be noted that panels or seals may enclose
the space between the radiators 88A, 88B. The panels or
seals, if present, are opened or removed by the operator prior
to beginning the cleaning operation. Those skilled in the art
will recognize that one or more of the radiators 88A, 88B
may be selectively pivotable about an axis to facilitate
access the radiator.

[0033] Inthe event that debris unintentionally reenters any
one of the radiators 88A, 88B when manually clearing
flushed debris from one of the radiator sides that faces away
from the engine, the operator can again spray from the side
of the radiator that faces the engine without having to
repeatedly open and close the engine hood, as found in the
prior art.

[0034] It should be understood that the above description
is intended for illustrative purposes only, and is not intended
to limit the scope of the present invention in any way. Thus,
those skilled in the art will appreciate that other aspects,
objects, and advantages of the invention can be obtained
from a study of the drawings, the disclosure and the
appended claims. For example, although the machine of the
embodiment disclosed includes three radiators, a machine
may include one or more radiators. Further, the first and
second axes need not be substantially parallel to one another
to achieve three hood assembly configurations wherein the
radiator hood twice intersects a line in one of the configu-
rations and does not intersect the line in one other of the
configurations. Moreover, movement of the radiator hood
need not be by rotation to move between the three configu-
rations.

What is claimed is:

1. A hood assembly for a machine comprising:

a first hood;

a second hood;

a first hinge defining a first axis and operatively intercon-
necting the first hood and the second hood such that the
second hood is selectively rotatable with respect to the
first hood about the first axis; and
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at least part of a second hinge defining a second axis that
is substantially parallel to the first axis such that the first
and second hoods are selectively rotatable together
about the second axis.

2. The hood assembly of claim 1, further comprising a
frame mounted with respect to the first hood; wherein the
first hinge operatively interconnects the second hood and the
frame such that the second hood is selectively rotatable with
respect to the frame; and wherein said at least part of a
second hinge is operatively connected to the frame such that
the frame is selectively rotatable with the first and second
hoods about the second axis.

3. The hood assembly of claim 1, wherein each of the first
and second hoods is characterized by a U-shaped cross
section.

4. The hood assembly of claim 1, wherein the second
hood includes a radiator grill.

5. The hood assembly of claim 1, further comprising at
least one load assist mechanism operatively connected to the
second hood to selectively urge the second hood to rotate
about the first axis.

6. The hood assembly of claim 5, wherein the second
hood is selectively rotatable about the first axis between a
closed position with respect to the first hood, an open
position with respect to the first hood, and a predetermined
bias neutral position that is between the open and closed
positions; and wherein said at least one load assist mecha-
nism is sufficiently positioned with respect to the second
hood to bias the second hood toward the closed position
when the second hood is between the closed position and the
bias neutral position, and to bias the second hood toward the
open position when the second hood is between the bias
neutral position and the open position.

7. The hood assembly of claim 5, further comprising an
actuator operatively coupled to said at least part of a second
hinge.

8. A machine comprising:

a chassis;

an engine;

a radiator;

a hood assembly including an engine hood being move-
ably mounted with respect to the chassis, and a radiator
hood being moveably mounted with respect to the
chassis, said hood being characterized by three con-
figurations including a fully closed configuration, a
fully open configuration, and a radiator hood open
configuration;

wherein said radiator hood twice intersects a transversely
oriented line passing between the engine and the radia-
tor in at least one of the three configurations and does
not intersect the line in at least one other of the three
configurations.

9. The machine of claim 8, further comprising a first hinge
operatively connecting the engine hood and the radiator
hood to the chassis and about which the engine hood and
radiator hood are selectively rotatable together with respect
to the chassis.

10. The machine of claim 9, further comprising a second
hinge operatively connecting the radiator hood to the engine
hood and about which the radiator hood is selectively
rotatable with respect to the engine hood.
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11. The machine of claim 10, wherein the first hinge
defines a first axis of rotation about which the radiator hood
and the engine hood are selectively rotatable; wherein the
second hinge defines a second axis of rotation about which
the radiator hood is selectively rotatable; and wherein the
first axis and the second axis are substantially parallel to one
another.
12. The machine of claim 11, wherein each of the engine
hood and the radiator hood is characterized by a U-shaped
cross section.
13. The machine of claim 12, further comprising at least
one load assist mechanism operatively connected to the
radiator hood to selectively urge the radiator hood to rotate
about the second axis.
14. The machine of claim 13, further comprising an
actuator operatively connected to the engine hood and the
radiator hood and configured to selectively rotate the engine
hood and the radiator hood together about the first axis.
15. The machine of claim 14, wherein the radiator hood
is selectively rotatable about the second axis between a
closed position with respect to the engine hood, an open
position with respect to the engine hood, and a predeter-
mined bias neutral position that is between the open and
closed positions; and wherein said at least one load assist
mechanism is sufficiently positioned with respect to the
radiator hood to bias the radiator hood toward the closed
position when the radiator hood is between the closed
position and the bias neutral position, and to bias the radiator
hood toward the open position when the radiator hood is
between the bias neutral position and the open position.
16. The machine of claim 15, wherein the hood assembly
further includes a frame mounted with respect to the engine
hood; wherein the first hinge operatively connects the frame
to the chassis; and wherein the second hinge operatively
connects the radiator hood to the frame.
17. A method of accessing a radiator of a machine
comprising:
moving a hood assembly from a fully closed configuration
to a fully open configuration by rotating an engine hood
and a radiator hood together about a first axis; and

moving the hood assembly from the fully closed configu-
ration to a radiator hood open configuration by rotating
the radiator hood with respect to the engine hood about
a second axis that is substantially parallel to the first
axis.

18. The method of claim 17, wherein said rotating the
radiator hood with respect to the engine hood includes
rotating the radiator hood from a closed position with
respect to the engine hood to an open position with respect
to the engine hood; and wherein said rotating the radiator
hood with respect to the engine hood includes exerting a
force on the radiator hood in opposition to a load assist
mechanism, said force being sufficient to move the radiator
hood from the closed position to an intermediate position at
which the load assist mechanism urges the radiator hood to
the open position.

19. The method of claim 17, further comprising cleaning
the radiator.



