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(57) Abstract

A noise attenuating air cleaner assembly (10)

for an internal combustion engine or the like operating

in a dusty environment. The air cleaner assembly (10)
having a silencer assembly (30) arranged concentric
inside an air filter cartridge assembly (28) and a noise
attenuating end wall assembly (102) closing an end
of the air filter cartridge assembly (28) attenuating air
cleaner assembly to provide a source of clean air to
the engine and to reduce transmitted induction noise.
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Description

NOISE ATTENUATING ATR CLEANER ASSEMBLY
FOR AN INTERNAL. COMBUSTION ENGINE

Technical Field

' ‘This invention relates generally to a noise
attenuating air cleaner assembly for internal
combustion engines or the like. More particularly,
the invention relates to a noise attenuating air
Cleaner assembly to provide a source of clean air to
the engine and to reduce transmitted induction noise.

Background Art
An air cleaner assembly is used to provide a

source of clean air to an internal combustion engine.
The air cleaner assembly is necessary for efficient
performance of the engine having an affect on fuel
efficiency and engine life. 1In most applications the
air cleaner assembly is attached directly to an air
induction system for the engine and filters air at the
point of entry into the air induction system. The air
cleaner assembly is expected to have a disposable or
serviceable air intake filter cartridge with a large
dust accumulation capacity, for a corresponding long
service life, and have good filtering efficiency over
the entire duration of their service life.

An additional requirement, common to all air
intake filter cartridges, is low flow resistance
across the filter cartridge. This flow resistance
increases gradually, as the layer of accumulated dust
on the filter cartridge grows thicker, until it
reaches a predetermined critical flow resistance at
which time the filter cartridge has to be replaced or
serviced. A clogged air filter cartridge restricts



WO 94/19089 PCT/US94/00502

air passage, thereby preventing fuel and air from
mixing at an optimal fuel/air ratio for combustion.
Since the results of running an engine with a dirty
air filter cartridge is undesirable, it is

5 advantageous and cost efficient to have an easily
serviceable air filter cartridge.

Although the air cleaner assembly may be
affective for removing dust and other airborne
contaminates from entering the engine, it is generally

10 not effective in reducing transmitted induction noise.
Transmitted induction noise is sound generated by the
engine and includes combustion, valve, turbocharger,
the flow of the air as it is being drawn into the
engine, and other noises.

15 In some shipboard applications, it is common
practice to provide bulkhead or wall mounted air
cleaners to filter the air that enters the engine room
or compartment and not filter the air at the point of
entry into the air induction system. Generally in

20 such arrangements, an engine mounted silencer assembly
is employed to reduce the transmission of the
induction noise. The silencer assembly is connected
directly to the air induction system. The silencer
assembly may include a debris filter to prevent large

25 objects such as tools, detached engine parts, birds or
the like from beihg dropped or ingested into the
engine.

The wall mounted air cleaners and engine
mounted silencer assemblies are generally undesirable

30 since soot and other engine room airborne contaminants
can be ingested into the engine reducing power
produced by combustion of the fuel/air mixture and
subjecting the engine to premature damage and wear due
to abrasion from the entrained contaminants. The
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silencer assemblies are inherently costly and complex.

The subject invention provides a relatively
inexpensive noise attenuating air cleaner assembly
5 which has a large dust accumulating capacity, a long
service life, produces minimal airflow restriction and
has air cleaner and silencer assemblies that are easy
to assemble an disassemble. The invention also
provides engine induction noise attenuation through
10 the use of a silencer assembly and noise absorbing
surfaces. The noise attenuating air cleaner assembly
construction consists of fewness of parts all
contained within a space efficient compact design.
The present invention is directed to
15 overcome one or more of the problems as set forth
above.

Disclosure of the Invention

In one aspect of the invention, a noise

20 attenuating air cleaner assembly is adapted for
connection to an inlet passage defined in a housing of
a turbocharger. The inlet passage has a central axis.
An adapter assembly is removably secured to the
housing and defines an aperture having a central axis

25 axially aligned with the central axis of the inlet
passage. An air filter cartridge assembly having a
central axis is generally axially aligned with the
central axis of the adapter assembly. The filter
cartridge assembly includes a first end, a second end,

30 and a preselected length taken along the central axis.
The filter cartridge assembly is connectable to the
adapter assembly to pass air flow generally radially
inwardly through the cartridge assembly along the
preselected length towards the central axis of the

35 . filter cartridge assembly. A noise attenuating end
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wall assembly closes the second end of the filter
cartridge assembly. A tubular silencer assembly is
removably secured to the adapter assembly and defines
an air passage of a preselected length that is less
than the preselected length of the cartridge assembly.
The silencer assembly is located generally within the
silencer assembly and generally axially aligned with
the central axis of the aperture for axial flow of air
therethrough.

Brief Description of the Drawings
Fig. 1 is a diagrammatic side partially

sectional view of the present invention;

Fig. 2 is a diagrammatic end view of the
present invention taken along lines 2-2 of Fig.l;

Fig. 3 is an enlarged diagrammatic partially
sectional view of the present invention; and

Fig. 4 is a diagrammatic end view of the
silencer assembly taken along lines 4-4 of Fig. 3.

Best Mode for Carrying Out the Invention
Referring to Figures 1, 2, and 3, a noise

attenuating air cleaner assembly 10 for an internal
combustion engine is shown. The noise attenuating air
cleaner assembly 10 is adapted for connection to an
air induction system 12 of an engine, not shown. The
air induction system 12 in this specific instance
includes a turbocharger 14. The turbocharger 14
including a housing 16 defining an inlet passage 18
having a central axis 20. The turbocharger 14 is
operatively connected to the engine in a conventional
manner. It is recognized that the engine may include
a plurality of turbochargers 14 whereupon a noise
attenuating air cleaner assembly 10 for each would
conventionally be employed.
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The noise attenuating air cleaner assembly
10 includes an adapter assembly 26, a tubular air
filter cartridge assembly 28, a tubular silencer
assembly 30, and a support assembly 32.
5 As best shown in Figs. 1 and 3, the adapter
assembly 26 includes a disk plate 40, an adapter ring
42, a plurality of gusset plates 44, a plurality of
tab plates 46, and a plurality of arcuate centering
plates 48. The disk plate 40 includes a first outer
10 disk surface 52, a second inner disk surface 54, and
an outer peripheral disk surface 56. The adapter
ring 42 includes an outer peripheral ring surface 60,
a first outer side surface 62, and a second inner side
surface 64. The first outer disk surface 52 of the
15 disk plate 40 is secured, such as by welding to the
second inner side surface 64 of the adapter ring 42.
The plurality of gusset plates 44 extend radially
outwardly from the outer peripheral ring surface 60
and are secured, such as by welding, to the peripheral
20 ring surface and the first outer disk surface 52 of
the disk plate 40. In this specific instance, there
are four gusset plates 44 spaced generally equally
around the outer peripheral ring surface 60.
The arcuate centering plates 48 are secured,
25 such as by welding to the outer peripheral disk
surface 56 and extend axially outwardly therefrom on
the opposite side from the adapter ring 42. 1In this
specific instance, there are four centering plates 48
having a preselected arcuate length spaced generally
30 equally around the outer peripheral disk surface 56.
The tab plates 46 are secured, such as by
welding to the second inner disk surface 54 and extend
radially outwardly past the outer peripheral disk
surface 56. In this specific instance, there are four
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tab plates 46 equally spaced between the ends of the
arcuate centering plates 48.

The adapter assembly 26 is removably secured
to the housing 16 by a plurality of cap screws 70 and
defines a tapered aperture 72 having a central axis 74
axially aligned with the central axis 20 of the inlet
passage 18.

The tubular air filter cartridge assembly 28
having a central axis 78 includes a cylindrical filter
element 80 having a generally rectangular cross-
section enclosed between an outer perforated
protective metal sleeve 82 defining a preselected
outside diameter and an inner perforated metal sleeve
84 defining a preselected inside diameter. 1In the
preferred embodiment, the filter element 80 is formed
from pleated paper, it is recognized, however, that
the filter element could also be formed of, for
example, felt or other porous perforated cleaning
medium. In this specific instance, the outer diameter
of the tubular air filter cartridge assembly 28 is
approximately 711 mm, the preselected inside diameter
is approximately 549 mm, and the preselected length is
approximately 508 mm. The pleats of the filter medium
run generally parallel to each other and
longitudinally with the axis 78. There are
approximately 960 convolutions having a depth of
approximately 76.2 mm and an effective filtering area
of approximately 71.7 M2,

The cartridge assembly 28 further includes a
first cartridge metal disk end 88 defining a first
cartridge end surface 90 and a second cartridge metal
disk end 92 defining a second cartridge end surface
94. The first cartridge disk end 88 defines a first
cartridge end 96 and the second cartridge disk end 92
defines a second cartridge end 98. The first and
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second cartridge disk ends 88 and 92 are secured, such
as by welding to the outer and inner sleeves 82 and
84. The tubular air filter cartridge assembly 28
defines a preselected length taken along the central
axis 78.

A noise attenuating end wall assembly 102
closes inside diameter of the cartridge assembly 28
adjacent the second cartridge end 98. The noise
attenuating end wall assembly 102 include a noise
attenuating disk 104 having a predetermined thickness
enclosed between an outer metal impervious end wall
106 and an inner perforated metal end wall 108. In
the preferred embodiment, the noise attenuating disk
is a cellulose, however, it is recognized that other
noise attenuating material such as felt could be used.
The end wall assembly 102 is secured, such as by
welding to the inner sleeve 84, however, it is
recognized that the end wall assembly could be a
removeably secured to the cartridge assembly 28 and
serviced separately.

An elastomeric o-ring seal 112 is bonded to
the first cartridge end surface 90. The second
cartridge end 98 of the cartridge assembly 28 is
piloted in the arcuate centering plates 48 of the
adapter assembly 26, with the central axis 78 in
generally axially aligned with the central axis 74 of
the adapter assembly. The elastomeric o-ring seal 112
seals the space between the first cartridge end
surface 90 and the second inner disk surface 54 of the
adapter assembly 26.

As best shown in Figs 2 and 3, the support
assembly 32 includes a pair of crossed metal channels
116 and 118, a plurality of tie bolts 120 and a
plurality of nuts 122. The channels 116 and 118 are
adapted to engage the first cartridge end surface 90
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of the cartridge assembly 28. The threaded tie bolts
120 pass through a channel aperture 124 defined in the
outer ends of each of the channels 116 and 118 and
through a tab aperture 126 defined in each of the tab
5 plates 46. The nuts 122 are tighten on the ends of
the tie bolts 120 to secure the cartridge assembly 28
to the adapter assembly 26.
The tubular silencer assembly 30 includes a
noise attenuating tubular silencer element 130 having

10 a generally rectangular cross-section. The tubular
silencer element 130 in this specific instance is made
from cellulose, however, it is recognized that other
noise attenuating materials such as felt could be
used. The tubular silencer element 130 is enclosed

15 between an outer impervious metal silencer sleeve 132
defining a preselected outside diameter and an inner
perforated metal silencer sleeve 134 defining a
preselected inside diameter. As best shown in Figs. 3
and 4, the ends of the outer and inner silencer

20 sleeves 132 and 134, adjacent the adapter assembly 26
are secured, such as by welding to a base plate 140.

A metal bellmouth air directing adapter 142 is secured
such as by welding, to the opposite ends of the outer
and inner silencer sleeves 132 and 134.

25 The tubular silencer assembly 30 is
removably secured to the adapter assembly 26 by a
plurality of capscrews 144 that are threaded into
weldnuts 145 welded to the base plate 140 of the
tubular silencer assembly 30. The silencer assembly

30 30 defines an air passage 146 generally axially
aligned with the central axis 74 of the aperture 72
for axial flow of air therethrough. The air passage
146 has a preselected axial length that is less than
one-half of the preselected axial length of the air

35 filter cartridge assembly 28. In this specific
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instance, the preselected outer diameter of the
silencer assembly 30 is approximately 294 mm, the
preselected inner diameter is approximately 252 mm and
the preselected length is approximately 190 mm.

Industrial Applicability
The air filter cartridge assembly 28 is

connectable to the adapter assembly 26 to pass air
flow generally radially inwardly through the cartridge
10 assembly 28 along the preselected length towards the
central axis 78 of the cartridge assembly. The
preselected length of the air passage 146 defined by
the silencer assembly 30 is less than the preselected
length of the cartridge assembly 28. The silencer
15 assembly 30 is arranged generally concentric within
the cartridge assembly 28 and generally axially
aligned with the central axis 74 of the aperture 72
for axial flow of air therethrough after it passed
through the cartridge assembly 28. The air cleaner
20 assembly 10 requires only space to accommodate the
required flow rate since the silencer assembly 30 is
arranged concentric within the cartridge assembly 28.
Transmitted induction noise generated by the engine
and the flow of the air as it is being drawn into the
25 engine is absorbed by the noise attenuating end wall
assembly 102 and the silencer assembly 30. The
subject invention provides a relatively inexpensive
noise attenuating air cleaner assembly 10 which has a
large dust accumulating capacity, a long service life,
30 produces minimal airflow restriction and has air
filter cartridge 28 and silencer assemblies 30 that
are easy to assemble and disassemble.
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Claims

5 1. A noise attenuating air cleaner assembly
(10) adapted for connection to an air induction system
(12) of an engine, comprising:
an adapter assembly (26) having an axis (20)
Jang‘mgaqs"forvmounting on an engine;
10 a noise attenuating disk (104) extending
about said adapter axis (20) and being connected to
said adapter assembly (26);
a tubular air filter cartridge assembly (28)
having a central axis (78), first and second ends
15 (88,92), said filter cartridge assembly (28) having a
first end (88) defined by said adapter assembly (26),
a closed second end (92) defined by said noise
attenuating disk (104); and
a tubular silencer assembly (30) connected
20 to the adapter assembly (26) and being positioned
totally within the tubular air filter cartridge
assembly (28).

2. The noise attenuating air cleaner
25 assembly (10) of claim 1 wherein the filter element
(80) is formed of paper having a plurality of pleats,
the pleats run generally parallel to each other and
longitudinally with respect to the axis (78) of the
tubular air filter cartridge assembly (28) .
30
3. The noise attenuating air cleaner
assembly (10) of claim 2 wherein the surface area of
the filter element (80) is approximately 71.7 n® for
each cubic meter per minute of air flow.

35
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4. The noise attenuating air cleaner
assembly (10) of claim 1 wherein the tubular silencer
assembly (30) including a noise attenuating tubular
silencer element (130) having a generally rectangular

5 cross-section, the silencer element (130) is enclosed
by an outer impervious silencer sleeve 132 defining a
preselected outside diameter, an inner perforated
silencer sleeve (134) defining a preselected inside
diameter, a bellmouth air directing adapter (142) for

10 directing air into the air passage (146), and a base
plate (140) for removeably securing the tubular
silencer assembly to the adapter assembly (26).

5. The noise éttenuating air cleaner
15 assembly (10) of claim 4 wherein the noise attenuating
tubular silencer element (130) is formed from noise
attenuating cellulose.

6. The noise attenuating air cleaner
20 assembly (10) of claim 4 wherein the preselected
length of the air passage (146) is less than one-half
of the preselected length of the tubular air filter
cartridge assembly (28).

25 7. The noise attenuating air cleaner
assembly (10) of claim 1 wherein the noise attenuating
end wall assembly (102) includes a noise attenuating
disk element (104), the noise attenuating element
(104) is enclosed by an outer impervious silencer wall

30 (106), and an inner perforated silencer wall (108).

8. The noise attenuating air cleaner
assembly (10) of claim 7 wherein the noise attenuating
disk element (104) is formed from noise attenuating

35 cellulose.
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9. The noise attenuating air cleaner
assembly (10) of claim 1 wherein the noise attenuating
end wall assembly (102) is connected to the tubular

" air cleaner cartridge assembly (28). '
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