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Description

ENGINE ENCLOSURE

Technical Field

This disclosure is directed to an enclosure and, more particularly,

to an engine enclosure.

Background

Some large machines such as wheel loaders, off-highway trucks,
excavators, and other earth-moving machines include an engine to power travel
and other operations of the machines. Because the machines often operate within
dusty or debris-filled environments, the engines may be sealed from the
environment to protect the engines from damage. Typically, the engine is located
within an enclosure known as an engine compartment. Access to the engine
compartment is generally provided by way of a pivoting hood.

Typical engine compartments consist of an open box-like
structure, with the hood acting as a lid to close off the box. To seal the engine
from dust and debris, a sealing element such as a foam gasket or weather
stripping is located along the open edges of the engine compartment and
compressed by the hood when the hood is closed. This type of engagement is
commonly referred to as a butt-joint, wherein the hood includes a generally
planar surface that moves into engagement against another generally planar
surface at the edges of the engine compartment, in a direction substantially
normal to both of the planar surfaces such that the sealing element is sandwiched
between the two planar surfaces.

Unfortunately, this type of engagement can be problematic. That
is, if misalignment between the two surfaces is excessive, the sealing element
may be insufficiently compressed to adequately seal the engine from the

environment. This problem may be exacerbated when the surfaces of the hood
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and edges of the engine enclosure are non-planar, such as when the side walls of
the engine enclosure also function as wheel wells.

One system that attempts to improve the sealing of an engine
compartment is disclosed in U.S. Patent No. 6,374,936 (the ‘936 patent) issued to
Smith on 23 April 2002. The 936 patent discloses a hood closure guide and seal
arrangement. A hood is pivotally mounted to a supporting structure adjacent to a
mast. The mast extends vertically upward from the supporting structure of a
work vehicle. A work implement is operatively coupled to the mast. The mast is
provided with left and right mast side walls. The interior of each of the side walls
is provided with a guide and a seal having a V-shaped cross section. The hood is
provided with left and right side walls having left and right rear edges. The left
and right rear edges are offset inwardly from the hood side walls. When the hood
is closed, the left and right rear edges engage the left and right guides, wedging
the edges into the V-shaped cross section. The base of each guide is provided
with a tapered block. The tapered blocks are designed to engage a Z-bracket.
The Z-bracket is located on the bottom corners of the hood side walls.

Although misalignment between the hood side walls and the left
and right mast side walls may be minimized through the use of the left and right
guides, the hood of the ‘936 patent may still be problematic, expensive, and have
limited applicability. Specifically, the V-shaped guide and hood engagement still
relies on a precise depth of the hood into the guide. If the hood side walls have a
leading edge that is non-linear or at an angle non-parallel to a vertex of the V-
shaped guide, the sealing may be inadequate. For this same reason, the
hood/guide arrangement may have limited applicability to non-linear geometry
such as when the hood engages a wheel well. Further, the V-shaped guides,
tapered blocks, and Z-brackets may substantially increase the cost of the
arrangement.

The engine enclosure of the present disclosure solves one or more

of the problems set forth above.
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Summary of the Disclosure

In one exemplary aspect, the present disclosure may be directed to
an engine enclosure. The engine enclosure may include a first wheel well
assembly and a hood assembly. The hood assembly may include an upper panel
substantially aligned with a pivot axis of the hood assembly. The hood assembly
may also include a first side panel connected to the upper panel and configured to
move in a plane substantially parallel to the first wheel well assembly.
Additionally, the hood assembly may include a first deflection element connected
to the first side panel. The engine enclosure may also include a first sealing
element connected to the first wheel well assembly. The first sealing element
may extend from the first wheel well assembly toward the first side panel to

engage the first deflection element.

Brief Description of the Drawings

Fig. 1 is a pictorial illustration of an exemplary disclosed machine;

Fig. 2 is a pictorial illustration of an exemplary disclosed hood
assembly frame for use with the machine of Fig. 1;

Fig. 3 is an exploded-view of exemplary disclosed hood assembly
panels and deflection elements for use with the machine of Fig. 1;

Fig. 4 is a pictorial illustration of the panels and deflection
elements of Fig. 3 assembled to the hood assembly frame of Fig. 2;

Fig. 5 is an exploded-view of an exemplary disclosed end wall
assembly and exemplary disclosed wheel well assemblies for use with the
machine of Fig. 1;

Fig. 6 is a cutaway-view illustration of an exemplary disclosed
lap-joint connection for use between the hood assembly of Fig. 4 and one of the

wheel well assemblies of Fig. 5;
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Fig. 7 is a cutaway-view illustration of an exemplary disclosed
lap-joint connection for use between the hood assembly of Fig. 4 and the end wall
assembly of Fig. 5;

Fig. 8 is a cutaway-view illustration of an exemplary disclosed
butt-joint connection for use between the hood assembly of Fig. 4 and the end
wall assembly of Fig. 5; and

Fig. 9 is an enlarged cutaway-view illustration of the hood

assembly of Fig. 4 connected to the machine of Fig. 1.

Detailed Description

Fig. 1 illustrates an exemplary machine 10 with a hood assembly
12 in an open position. Machine 10 may embody a mobile machine that may be
used in a dusty or debris filled environment associated with an industry such as
mining, construction, farming, or any other industry known in the art. For
example, machine 10 may be a loader, motor grader, off-highway truck,
excavator, or any other similar machine. Machine 10 may include a frame 14 and
a pivot element 16 connecting hood assembly 12 to frame 14.

Frame 14 may include any structural unit that supports movement
of machine 10. Frame 14 may be, for example, a stationary base frame
connecting an engine 18 to a traction device 20, a movable frame member of a
linkage system, or any other frame known in the art.

Engine 18 may be substantially surrounded by an engine enclosure
22, which may help protect engine 18 from dust and/or other debris. Engine
enclosure 22 may have moveable and/or fixed sub-assemblies, each sub-assembly
being attached to frame 14, and comprising one or more panels. The panels may
be positioned to at least partially surround engine 18. The panels may be
fabricated from a material capable of withstanding exposure to the work site of
machine 10 and the temperature near engine 18. For example, the panels may be

fabricated from aluminum, steel, titanium, fiberglass, plastic, or any other



WO 2009/017752 PCT/US2008/009196

10

15

20

25

material known in the art. The panels may be shaped by molding, stamping,
bending, or other processes known in the art.

One fixed sub-assembly of engine enclosure 22 may be associated
with traction device 20. In particular, engine enclosure 22 may include a wheel
well assembly 24. Wheel well assembly 24 may include a side wall panel 26,
which may be fixedly attached, directly or indirectly, to frame 14 via threaded
fastening, riveting, welding, or in any other way known in the art. Side wall
panel 26 may be positioned to form a wall between engine 18 and traction device
20, the wall being generally orthogonal to a ground surface and generally parallel
to a longitudinal axis 32 of machine 10. Machine 10 may include two wheel well
assemblies 24 located on opposite sides of engine 18, thereby forming two sides
of engine enclosure 22.

Engine enclosure 22 may also include an end wall assembly 28.
End wall assembly 28 may include an end wall panel 30, which may be fixedly
attached, directly or indirectly, to frame 14 via threaded fastening, riveting,
welding, or in any other way known in the art. End wall panel 30 may act as an
end for engine enclosure 22, joining wheel well assemblies 24. End wall panel
30 may be positioned to form a wall generally orthogonal to both a ground
surface and longitudinal axis 32 of machine 10. End wall panel 30 may be
fixedly attached to both side wall panels 26 via threaded fastening, riveting,
welding, or in any other way known in the art. Each of these connections,
between end wall panel 30 and side wall panels 26, may include a seal such as,
for example, foam, whether stripping, glue, calk, or any other type of mechanical
sealing element known in the art. Machine 10 may include two end wall panels
30, located on opposite sides of engine 18 (i.e. fore and aft of engine 18), thereby
forming two ends of engine enclosure 22 orthogonal to the two sides of engine
enclosure 22 formed by side wall panels 26.

As described above, engine enclosure 22 may include a moveable

sub-assembly. In particular, engine enclosure 22 may include hood assembly 12,
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which is moveable to provide access to engine 18. Fig. 2 illustrates an exemplary
embodiment of an internal frame 34 used to support and provide structure for
hood assembly 12. Frame 34 may be fixedly attached, directly or indirectly, to
pivot element 16 (referring to Fig. 1) via threaded fastening, riveting, welding, or

5  in any other way known in the art. Frame 34 may thereby support and stabilize,
directly or indirectly, other components of hood assembly 12.

Frame 34 may have various members including upright support
members 34a, 34b, and 34c¢; upper support members 34d, 34e, and 34f; lower
support members 34g and 34h; and/or any other support members necessary to

10 support and stabilize hood assembly 12. Members of frame 34 may be, for
example, formed or shaped beams having substantially hollow cross-sections.
Formed or shaped beams may be single piece beams created by hot or cold
methods, and may or may not, include a single longitudinal seam. Members of
frame 34 may be connected to each other via threaded fastening, riveting,

15  welding, or in any other way known in the art.

The forward end of each upper support member 34e may be
connected to the upper end of one upright support member 34a. Each of these
connections may also include one end of one upper support member 34d. Thus,
upper support member 34d may connect upright support members 34a to each

20  other, and upper support members 34e to each other. Alternatively, upright
support members 34a and this upper support member 34d may be formed into a
single integral component. Each end of another upper support member 34d may
be connected to an inward facing side of each upper support member 34e, thereby
connecting upper support members 34e to each other at a second location.

25  Additionally, the rearward end of each upper support member 34e may be
connected to the upper end of one upright support member 34b. Each of these
connections may also include the upper forward end of one upright support

member 34c.
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The upper rearward end of each upright support member 34c may
be connected to one end of upper support member 34f. Thus, upper support
member 34f may connect upright support members 34c to each other. Upright
support members 34c may also be connected to each other by lower support
member 34h. In particular, each end of lower support member 34h may be
connected to the lower end of one upright support member 34c. Each of these
connections may also include the rearward end of one lower support member
34g. Each lower support member 34g may extend forward through a hole in one
upright support member 34b to connect each upright support member 34c to one
upright support member 34a.

Members of frame 34 may have bends located along their length.
Therefore, the longitudinal axis of each member may be located in more than one
plane. For example, each upright support member 34a may have one bend 36
and another bend 38. Near bend 36, the longitudinal axis of upright support
member 34a may be located in a plane 40 and a plane 42. And, near bend 38, the
longitudinal axis of upright support member 34a may be located in plane 42 and a
plane 44.

Fig. 3 illustrates a set of panels, which may be fixedly attached to
frame 34 via threaded fastening, riveting, welding, or in any other way known in
the art. In the illustration, the panels are oriented, relative to each other,
approximately as they are when attached to frame 34. The set may have
opposing side panels 46, which may act as partial sides for engine enclosure 22.
Side panels 46 may be positioned to form spaced apart walls generally orthogonal
to a ground surface and generally parallel to side wall panels 26 (referring to Fig.
1). Side panels 46 may be spaced outward of wheel well assemblies 24 (referring
to Fig. 1). As illustrated in Fig. 4, each side panel 46 may be attached to several
members of frame 34. In particular, each side panel 46 may be attached to one
upright support member 34a, 34b, and 34c. Each side panel 46 may also be

attached to one upper support member 34e.
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The set illustrated in Fig. 3 may also have an upper panel 48,
which may act as a top for engine enclosure 22. Upper panel 48 may be
positioned to form a ceiling generally parallel to a ground surface when hood
assembly 12 is in a closed position. As illustrated in Fig. 4, upper panel 48 may

5 be attached to one upper support member 34d. Upper panel 48 may also be
attached to upper support members 34e and upright support members 34c.
Additionally, upper panel 48 may be fixedly attached to side panels 46 via
threaded fastening, riveting, welding, or in any other way known in the art. Each
of these connections between upper panel 48 and side panels 46 may include a

10 seal such as, for example, foam, whether stripping, glue, calk, or any other type
of mechanical sealing element known in the art. Alternatively, upper panel 48
and side panels 46 may be formed into a single integral panel, this panel having
one or more bends allowing it to act as both a top and two partial sides of engine
enclosure 22.

15 When hood assembly 12 is in a closed position, the panels of hood
assembly 12 may be sealed against the fixed sub-assemblies of engine enclosure
22 via lap-joints and/or butt-joints to partially enclose engine 18. Each of these
joints may include a deflection element connected to hood assembly 12, and a
sealing element attached to wheel well assembly 24 and/or end wall assembly 28.

20  The sealing element may be deflected and/or compressed by the deflection
element when hood assembly 12 is moved from an open position to a closed
position.

Deflection elements may be fabricated from a rigid material not
subject to bending or buckling under the weight of hood assembly 12. For

25  example, deflection elements may be fabricated from a material such as
aluminum, steel, titanium, plastic, carbon-fiber, or any other material known in
the art. One deflection element 50 may be attached to each upper front support
member 34d. As illustrated in Fig. 3, deflection elements may be generally L-

shaped. Side a of the L may be attached fixedly and flushly to frame 34 via
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threaded fastening, riveting, welding, or in any other way known in the art. And
side b of the L may be positioned to deflect or compress a sealing element,
thereby flushly connecting itself to the sealing element. Deflection element side
50a may be oriented in a plane generally orthogonal to a ground surface when
hood assembly 12 is in a closed position (i.e. oriented vertically). An upper edge
of deflection element side 50a may be connected to upper panel 48. This
connection may include a seal such as, for example, foam, whether stripping,
glue, calk, or any other type of mechanical sealing element known in the art.
Deflection element side 50b may extend fore or aft relative to the travel of
machine 10, thereby forming a surface oriented substantially parallel to a ground
surface when hood assembly 12 is in a closed position (i.e. horizontally).

One deflection element 52 may be attached to each upright
support member 34a (referring to Fig. 4). Deflection element sides 52a may be
oriented in a plane generally parallel to side panels 46 (i.e. vertically). Deflection
elements 52 may have bends located along their length. Therefore, the
longitudinal axis of each deflection element 52 may be located in more than one
plane. In particular, each deflection element 52 may have one bend 54. Near
bend 54, the longitudinal axis of deflection element 52 may be located in plane
40 and plane 42. Below bend 54, deflection element side 52b may be oriented in
a plane generally parallel to plane 40 (i.e. substantially vertically). Above bend
54, deflection element side 52b may be oriented in a plane generally parallel to
plane 42, and inclined relative to plane 40. An outward edge of deflection
element side 52b may be connected to side panel 46. This connection may
include a seal such as, for example, foam, whether stripping, glue, calk, or any
other type of mechanical sealing element known in the art. Alternatively,
deflection element side 52b may be arced, planar or non-planar, and single or
multi-faceted.

Fig. 5 illustrates seal support elements, which may connect sealing

elements to engine enclosure 22. Seal support elements may be fabricated from a
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rigid material not subject to bending or buckling under the weight of hood
assembly 12. For example, seal support elements may be fabricated from a
material such as aluminum, steel, titanium, plastic, carbon-fiber, or any other
material known in the art. Seal support elements may be attached fixedly to
engine enclosure 22 panels via threaded fastening, riveting, welding, or in any
other way known in the art.

One seal support element 56 may be assembled to each end wall
panel 30. Seal support element 56 may extend fore or aft relative to the travel of
machine 10, thereby forming a surface oriented substantially parallel to a ground
surface (i.e. horizontally). Alternatively, seal support element 56 and end wall
panel 30 may be formed into a single integral component, end wall assembly 28.

One seal support element 58 may be assembled to each side wall
panel 26. Seal support element 58 may extend outward toward traction device
20, thereby forming a surface partially surrounding the traction device 20. Seal
support elements 58 may have one or more bends located along their length.
Therefore, the longitudinal axis of each seal support element 58 may be located
in more than one plane. In particular, each seal support element 58 may have one
bend 60. Near bend 60, the longitudinal axis of seal support element 58 may be
located in plane 40 and plane 42. Below bend 60, seal support element 58 may
be oriented in a plane generally parallel to plane 40 (i.e. substantially vertically).
Above bend 60, seal support element 58 may be oriented in a plane generally
parallel to plane 42 (i.e. inclined relative to plane 40). Alternatively, seal support
element 58 may be arced, planar or non-planar, and single or multi-faceted. In
another alternative, seal support element 58 and side wall panel 26 may be
formed into a single integral component, wheel well assembly 24.

A sealing element may be attached fixedly and flushly to each seal
support element with a retaining strip, threaded fastener, glue, or any other means
known in the art. The sealing element may be deflected by deflection elements to

form a lap-joint. A lap-joint sealing element may embody a mechanical sealing
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element fabricated from an elastomeric material such as, for example,
fluorocarbon elastomer (FKM), ethylene propylene (EPM, EPDM), neoprene
(CR), or any other elastomeric material known in the art that is capable of
bending without breaking.

One lap-joint sealing element may be used to connect hood
assembly 12 to each wheel well assembly 24. In particular, as illustrated in Fig.
6, one sealing element 62 may be attached to each seal support element 58.
Sealing element 62 may be curved or bent as necessary so that it remains
generally flush with seal support element 58. Sealing element 62 may extend
past the edge of deflection element 52 so that it is overlaps seal support element
58 and deflection element 52. This dual overlap may allow deflection element 52
to deflect sealing element 62, thereby forming a lap-joint connecting seal support
element 58 to deflection element 52. This lap-joint may complete a chain of
joints (side wall panel 26 to seal support element 58, seal support element 58 to
deflection element 52, and deflection element 52 to both frame 34 and side panel
46), thereby connecting wheel well assembly 24 (referring to Fig. 1) to hood
assembly 12 (referring to Fig. 1).

One lap-joint sealing element may be used to connect hood
assembly 12 to each end wall assembly 28. In particular, as illustrated in Fig. 7,
one sealing element 64 may be attached to each seal support element 56. Sealing
element 64 may be curved or bent as necessary so that it remains generally flush
with seal support element 56. Sealing element 64 may extend past the edge of
deflection element S0 so that it is overlaps seal support element 56 and deflection
element 50. This dual overlap may allow deflection element 50 to deflect sealing
element 64, thereby forming a lap-joint. Alternatively, as illustrated in Fig. 8,
one butt-joint sealing element may be used to connect hood assembly 12
(referring to Fig. 1) to each end wall assembly 28 (referring to Fig. 1). In
particular, one sealing element 66 may be attached to each seal support element

56. Sealing element 66 may embody a foam gasket, whether stripping, or any
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other type of mechanical sealing element known in the art that is capable of being
compressed. Sealing element 66 may be positioned atop seal support element 56
so that it may only be compressed against seal support element 56, and not
deflected past seal support element 56. This positioning may allow deflection
element 50 to compress sealing element 64, thereby forming a butt-joint. At least
one of the sealing element 64 lap-joint and the sealing element 66 butt-joint, may
complete a chain of joints (end wall panel 30 to seal support element 56, seal
support element 56 to deflection element 50, and deflection element 50 to both
frame 34 and upper panel 48), thereby connecting end wall assembly 28
(referring to Fig. 1) to hood assembly 12 (referring to Fig. 1).

To access engine 18, the connections between hood assembly 12
and wheel well assembly 24, and between hood assembly 12 and end wall
assembly 28, may be broken by pivoting hood assembly 12 to an open position.
Hood assembly 12 may be pivoted to an open position, as illustrated in Fig. 9, by
rotating hood assembly 12 about pivot axis 68 through an angle a, thereby
causing the deflection elements to disengage the sealing elements and expose
engine 18. To close engine enclosure 22, hood assembly 12 may be pivoted from
an open position to a closed position by rotating hood assembly 12 about pivot
axis 68 through an angle B, thereby causing the deflection elements to reengage

the sealing elements and partially enclose engine 18.

Industrial Applicability

The disclosed engine enclosure may be applicable to any machine
having a power source sensitive to contamination. The enclosure may be
particularly beneficial when applied to a machine operating within dusty or
debris-filled environments. The disclosed engine enclosure may protect the
power source from contamination by providing an inexpensive, easily
manufactured compartment that is reliably sealed.

The enclosure may reduce the complexity and cost of machine 10.

In particular, the lap-joint connections of the enclosure may reliably seal the
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engine compartment without guides or brackets. Lap joint connections may not
require guides and brackets because lap-joint sealing elements may be deflected.
Deflection of a sealing element may allow each lap-joint connection to form at
various locations along the sealing element’s surface. These locations may
increase the connection’s tolerance for misalignment. Therefore, various
deflection elements that are non-linear, or otherwise difficult to align precisely to
seal support elements, may be used. Without guides or brackets, these deflection
elements may minimize the complexity and total part count of the enclosure, the
manufacturing and material costs associated with the required parts, and the
assembly costs associated with joining the individual parts.

The lap-joint connection may increase the number of non-metallic
materials that are suitable for use in the fabrication of hood assembly 12. This is
because the lap-joint connection may reliably seal the engine compartment
without being compressed by heavy metallic materials. Lessening the weight of
parts near engine 18 may allow for more efficient ballasting of machine 10.
Efficient ballasting of machine 10 may reduce the total weight of machine 10,
and thereby increase the fuel efficiency of machine 10. In addition, non-metallic
materials may be easily molded to include complex features. These complex
features may be functional, and for example, increase the efficiency of air
movement in the vicinity of engine 18. Or, the features may be aesthetic, and
increase the salability of machine 10.

It will be apparent to those skilled in the art that various
modifications and variations can be made in the engine enclosure embodiments
without departing from the scope of the disclosure. Other embodiments of the
disclosed engine enclosure will be apparent to those skilled in the art from
consideration of the specification and practice of the invention disclosed herein.
It is intended that the specification and examples be considered as exemplary
only, with a true scope being indicated by the following claims and their

equivalents.
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Claims

1. An engine enclosure (22), comprising:
a first wheel well assembly (24);
a hood assembly (12) having:

an upper panel (48) substantially aligned with a pivot axis
(68) of the hood assembly;

a first side panel (46) connected to the upper panel and
configured to move in a plane substantially parallel to the first wheel well
assembly; and

a first deflection element (52) connected to the first side
panel; and

a first sealing element (62) connected to the first wheel well
assembly and extending from the first wheel well assembly toward the first side

panel to engage the first deflection element.

2. The engine enclosure of claim 1, wherein the first sealing
element extends from the first wheel well assembly past an edge of the first
deflection element when the hood assembly is in an open position, and is
deflected by the first deflection element when the hood assembly is pivoted from

the open position to a closed position.

3. The engine enclosure of claim 1 or 2, wherein the first
wheel well assembly includes:
a first side wall panel (26); and
a first seal support element (58) connecting the first sealing

element to the first side wall panel.



WO 2009/017752 PCT/US2008/009196

10

15

20

25

-15-

4. The engine enclosure of claim 3, wherein the first seal
support element has a first substantially planar surface oriented generally vertical
relative to a ground surface when assembled to the first wheel well assembly, and
a second substantially planar surface connected to and inclined relative to the first

substantially planar surface.

5. The engine enclosure of claim 4, wherein the first
deflection element has a first substantially planar surface generally parallel to the
first substantially planar surface of the first seal support element when the hood
assembly is in a closed position, and a second substantially planar surface
connected to the first substantially planar surface and generally parallel to the
second substantially planar surface of the first seal support element when the

hood assembly is in the closed position.

6. The engine enclosure of claim 5, wherein the first
substantially planar surface of the first deflection element overlaps a portion of
the first sealing element connected to the first substantially planar surface of the
first seal support element, and the second substantially planar surface of the first
deflection element overlaps a portion of the first sealing element connected to the

second substantially planar surface of the first seal support element.

7. The engine enclosure of any one of claims 3-6, wherein the
first seal support element and the first side wall panel are formed into a single

integral component.

8. The engine enclosure of any one of claims 1-7, wherein:
the hood assembly further includes a second deflection element
(50) connected to the upper panel; and

the engine enclosure further includes:
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a second sealing element (64, 66); and
a first end wall assembly (28) connected, and oriented
generally orthogonal, to the first wheel well assembly, the first end wall assembly
including:
5 a first end wall panel (30); and
a second seal support element (56) connecting the

second sealing element to the first end wall panel.

9. The engine enclosure of claim 8, wherein the second
10  sealing element extends from the first end wall panel past an edge of the second
deflection element when the hood assembly is in an open position, and is
deflected by the second deflection element when the hood assembly is pivoted

from the open position to a closed position.

15 10. A machine (10), comprising:
a power source (18);
a first traction device (20) driven by the power source; and
the engine enclosure according to any one of claims 1-9

configured to at least partially seal the power source from an environment.
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