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SUPERCHARGER WITH INTEGRATED CONTRACTION CHAMBER

FOR NOISE ATTENUATION

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims benefit of U.S. Patent Application

Serial No. 14/806,798, filed on July 23, 2015. The disclosure of the above

application is incorporated herein by reference in its entirety.

FIELD

[0002] The present application relates generally to vehicle

superchargers and, more particularly, to a supercharger for motor vehicle that

includes an integrated contraction chamber for noise attenuation.

BACKGROUND

[0003] Forced induction systems, such as superchargers of the

screw type, may be used in motor vehicle engine applications to increase the

cylinder air charge to provide for increased engine output. Intake air typically

enters the supercharger at near-atmospheric pressure. The engine intake air

upstream or downstream of the supercharger may be subject to pressure

pulsations inherent to operation of the supercharger. As a result, sound

attenuation devices may be installed in the air intake system of the engine,

upstream or downstream of the supercharger, in an effort to reduce noise

generated by the supercharger pressure pulsations.

[0004] While such sound attenuation devices generally work for

their intended purpose, these devices increase the cost and complexity of the

powertrain, typically require packaging space that is often at a premium in

motor vehicle under-hood applications, and are not positioned in an optimal

location for the most effective reduction of supercharger generated noise.

SUMMARY

[0005] In accordance with an exemplary aspect of the invention, a

supercharger for a vehicle is provided. In one implementation, the

supercharger includes a lower body housing a compressor, and an upper lid



having a contraction chamber. The upper lid is configured to be coupled to

the lower body thereby forming a plenum, and the upper lid also includes an

air circulation port. The contraction chamber is integrally formed in the upper

lid adjacent to the air circulation port and includes an attenuator plate that

defines a tuning neck. The tuning neck defines an inlet to and part of a

volume of the contraction chamber. The tuning neck also includes a

predetermined size and shape configured to attenuate one or more desired

sound frequencies generated by operation of the supercharger.

[0006] In one exemplary implementation, the contraction chamber is

formed entirely in the upper lid of the supercharger. In one exemplary

implementation, the contraction chamber is integrated with the air circulation

port. In one exemplary implementation, the supercharger includes a two-

piece housing that includes the lower body and the upper lid.

[0007] In one exemplary implementation, the attenuation plate is

positioned perpendicular to a longitudinal axis of the upper lid and the tuning

neck includes a predetermined length in a direction of the longitudinal axis

that is configured to attenuate the desired sound frequency. In one exemplary

implementation, the predetermined shape of the tuning neck includes an oval

shape in a plane perpendicular to the longitudinal axis and parallel to the

attenuator plate, where the oval shape together with the predetermined axial

length are configured to attenuate the one or more desired sound frequencies.

[0008] In one exemplary implementation, the supercharger lid includes

a rear wall defining a rear side, a front wall defining a front side, opposed

lateral side walls and an upper side defining an interior surface and extending

between the rear, front and opposed lateral side walls. In this exemplary

implementation, an internal volume of the contraction chamber is defined by

the attenuator plate, opposed generally longitudinally extending chamber side

walls, the front wall, a lower wall and the interior surface of the upper side. In

one exemplary implementation, the attenuator plate and chamber side walls

extend from the interior surface of the upper side of the lid.

[0009] In one exemplary implementation, the contraction chamber

includes a first volume formed by the shape of the tuning neck along its

longitudinal length and a second volume formed by the attenuator plate,



interior surface, chamber side walls and lower wall, where the first and second

volumes are sized to attenuate the one or more desired sound frequencies.

[0010] In one exemplary implementation, the upper lid includes a

mounting flange surface extending substantially around an outer perimeter of

the lid, where a bottom surface of the attenuator plate forms part of the

mounting flange. In this exemplary implementation, the mounting flange

extends in a same plane and is positioned at a bottom of the rear, lateral side

and front walls.

[001 1] Further areas of applicability of the teachings of the present

disclosure will become apparent from the detailed description, claims and the

drawings provided hereinafter, wherein like reference numerals refer to like

features throughout the several views of the drawings. It should be

understood that the detailed description, including disclosed embodiments

and drawings referenced therein, are merely exemplary in nature intended for

purposes of illustration only and are not intended to limit the scope of the

present disclosure, its application or uses. Thus, variations that do not depart

from the gist of the present disclosure are intended to be within the scope of

the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Figure 1 is a perspective view of an exemplary supercharger

according to the principles of the present disclosure;

[0013] Figure 2 is a side view of the supercharger of Figure 1 according

to the principles of the present disclosure;

[0014] Figure 3 is a top view of the supercharger of Figure 1 where a lid

or upper housing of the supercharger is removed according to the principles

of the present disclosure;

[0015] Figure 4 is a perspective view of an inside or underside of the lid

of the supercharger and showing an exemplary noise attenuation

arrangement according to the principles of the present disclosure;

[0016] Figure 5 is a bottom view of the lid of the supercharger and

showing the exemplary noise attenuation arrangement according to the

principles of the present disclosure;



[0017] Figure 6 is a partial view of the supercharger lid of Figure 5

showing, via a dotted pattern, an inside space of the exemplary noise

attenuation arrangement according to the principles of the present disclosure;

[0018] Figure 7 is a sectional view of the supercharger lid and noise

attenuation arrangement integrated therein along line 7-7 of Figure 4

according to the principles of the present disclosure;

[0019] Figure 8 is a sectional view of the supercharger lid and noise

attenuation arrangement integrated therein along line 8-8 of Figure 4

according to the principles of the present disclosure; and

[0020] Figure 9 is a sectional view of the supercharger lid and noise

attenuation arrangement integrated therein along line 9-9 of Figure 4

according to the principles of the present disclosure.

DESCRIPTION

[0021] Turning now to the drawings, an exemplary supercharger having

an exemplary integrated noise attenuation arrangement is shown and

generally identified in Figures 1-3 at reference numeral 10 . In one exemplary

implementation and as will be discussed in greater detail below, an upper

housing member or lid of the supercharger includes the integrated noise

attenuation arrangement in the form of a contraction chamber to attenuate

supercharger generated noise. In the exemplary implementation illustrated,

the contraction chamber is positioned adjacent to and upstream of an air

circulation port of the supercharger housing such that noise generated by the

supercharger in the form of pressure pulsations or sound waves can be

attenuated before flowing relative to an intake system of the engine.

Integrating the contraction chamber into the supercharger lid provides for

attenuating the generated noise close to its source as well as reducing cost

and complexity of the supercharger and under-hood environment.

[0022] Continuing with reference to Figures 1-3, supercharger 10

includes a housing 14 having a front or intake side 18, an opposed rear side

22, a bottom side 26, and opposed lateral sides 30, which all include walls

defining an internal cavity or compressor area 34. The housing 14 also

includes an upper side or housing 38 that together with top portions of the



sides 18, 22, 26, 30 defines a plenum 44. In one exemplary implementation,

the housing 14 is a multiple-piece housing, such as a two-piece housing, that

includes a lower housing or body 14a and an upper housing or lid 14b. In this

exemplary implementation, the lower housing includes sides 18 , 22, 26 and

30, and the upper housing or lid 14b includes upper side or housing 38. In

this exemplary implementation, the upper housing or lid 14b is removably

sealingly secured to the lower housing 14a, as shown for example in Figures

1-2.

[0023] The supercharger 10 also includes, among other features, an air

inlet 48, a compressor 52, and dual integrated charge air coolers 58. In the

exemplary implementation illustrated, the air inlet 48 is associated with and/or

integrated with the front side 18 of housing 14 and is coupled to an intake

system (not specifically shown). The internal cavity or compressor area 34 is

in fluid communication with the air inlet 48 and includes compressor 52,

which, in an exemplary implementation, includes twin screw rotors, the

operation of which is known to those skilled in the art.

[0024] Briefly, however, the twin screw rotors compress and move the

intake air received into compressor area 34 from air inlet 48. The compressor

52 compresses the air while moving it from the front side 18 of the housing

14, where it is received, to the rear side 22 of the housing. The compressed

air exits the internal cavity 34 via an internal passage or high pressure

discharge 66 (Figure 3) and flows into the plenum 44. As mentioned above,

the plenum 44 is formed by the supercharger lid 14b when it is coupled to the

lower housing 14a, as will be explained in greater detail below.

[0025] The compressed air flowing from the high pressure discharge 66

flows against or relative to an inside surface 72 of the supercharger lid 14b

where it is split and guided toward each cylinder bank of an associated engine

(not shown). For example, the compressed air is guided forward or upstream

by the angled configuration of a rear side or wall area 76 of the supercharger

lid 14b and down toward the charge air coolers 58 for each cylinder bank by

the rounded configuration of lateral sides or walls 80 of the supercharger lid

14b. The inside surface 72 includes a longitudinally extending rib 84, which



aides in splitting the flow toward each charge air cooler 58 and thus each

cylinder bank.

[0026] The supercharger 10 also includes a bypass valve 86

controllable to allow compressed air flowing into the plenum 44 via the high

pressure discharge 66 to exit the plenum 44 via an air circulation port 88

integrated into the supercharger lid 14b. Once the air exits through the air

circulation port 88, the air flows or recirculates back through the air inlet 48

and into internal cavity 34. In one exemplary implementation, the air

circulation port 88 is integrated in the supercharger lid 14b at a front side or

wall 92. In the exemplary implementation illustrated, the air circulation port 88

is integrally formed with the supercharger lid 14b, such as via a casting

process, and forms part of the front side or wall 92 of lid 14b, as can be seen

in the various figures of the application.

[0027] The upper side 38 of supercharger lid 14b extends along a

longitudinal axis for a longitudinal length from the rear side 76 to the front side

92 and between the lateral sides 80, as can be seen in the various figures. In

one exemplary implementation and for discussion purposes, the upper side

38 can be portioned into the rear side or wall 76, the front side or wall 92 and

the lateral side walls 80 and will be discussed hereinafter as extending

between the rear, front and lateral side walls 76, 92, 80, respectively.

[0028] As briefly discussed above, pressure pulsations inherent to

operation of the supercharge 10 can result in undesirable noise, especially as

such pulsations travel into the plenum 44 toward and through the air

circulation port 88, because the pulsations can then also travel at least

partially into the intake system. As a result, a contraction chamber 100 is

incorporated into the supercharger lid 14b adjacent the air circulation port 88

for attenuating a certain sound frequency or frequencies caused by the

pressure pulsations traveling in the plenum 44 from the rear side 76 to the

front side 92. As is generally known, contraction chambers can be used to

attenuate vehicle noise and vibrations.

[0029] With additional reference to Figures 4-9 and continuing

reference back to Figures 1-3, the contraction chamber 100 will now be

discussed in greater detail. In the exemplary implementation illustrated, the



contraction chamber includes a neck 104 in fluid communication with and part

of an associated subsequent chamber 108, which is in fluid communication

with the air circulation port 88. In one exemplary implementation, and as

illustrated in the exemplary figures, the contraction chamber 100, which

includes the neck 104 and chamber 108, is integrally formed with and

integrated with the air circulation port 88. In this exemplary implementation,

there is not a wall or other structural separation between the contraction

chamber 100 and the air circulation port 88. In the exemplary implementation

illustrated, the contraction chamber is positioned entirely in the supercharger

lid 14b.

[0030] The neck 104 includes a predetermined shape 112 and a

predetermined longitudinal length 116, each of which are tuned to attenuate a

specific sound frequency or frequencies associated with operation of

supercharger 10. In the exemplary implementation illustrated, it was

discovered that an oval shape 112 having a longitudinal length in a direction

perpendicular to the longitudinal length/axis of the supercharger lid 14b

provided optimal sound attenuation while also minimizing any disturbance to

flow of the air in plenum 44. In other words, the oval shape 112 is formed

along a plane that is perpendicular to the longitudinal axis and parallel to an

attenuator plate 130 (discussed below) of contraction chamber 100.

[0031] As mentioned above, the contraction chamber 100 is integrated

into the supercharger lid 14b such that the lid 14b is a unitary component.

This reduces cost and complexity of the supercharger as well as does not

require use of valuable packing space in the under-hood environment. The

contraction chamber is formed by a portion of the upper side 38 of the lid 14b

that forms interior surface 72, side walls 126 and an attenuator plate or wall

130, in which neck 104 is formed and/or positioned.

[0032] In the exemplary implementation illustrated, each of the walls

126 and plate 130 extend from the interior surface 72 and terminate in a

sealing or mounting flange 136, which sealingly engages a mating flange 140

(Figure 3) of lower housing 14a when the supercharger lid 14b is assembled

to the lower housing 14a. In one exemplary implementation, the mounting

flange 136 extends around or substantially around a perimeter of the lid 14b



and in a same plane. The attenuator wall 130 is spaced apart from front side

or wall 92, as shown for example in Figure 8 . In the exemplary

implementation illustrated, the attenuator plate 130 is positioned

perpendicular or substantially perpendicular to the longitudinal axis of the lid

14b.

[0033] When the lid 14b is in an assembled position on supercharger

10, the interior surface 72 of top side 38 is spaced apart from a top surface

144 of the lower housing 14a, thus forming plenum 44. The walls 126 and

attenuator plate 130 of contraction chamber 100 extend downward, when the

lid 14b is in the installed position, in a direction from the interior surface 72

toward the top surface 144 and terminate in and form part of the sealing

flange 136. A lower wall 148 positioned between a portion 136a of sealing

flange 136 associated with attenuator plate 130 and the front wall 92 form the

remaining wall of the contraction chamber 100. In one exemplary

implementation, part of the air circulation port 88 also forms part of the

remaining portion of the contraction chamber 100.

[0034] The lower wall 148, in one exemplary implementation, is

generally parallel to an opposed portion of interior surface 72 while being

spaced apart therefrom, as can be seen in Figure 7 with reference to Figure 4 .

The lower wall 148 also extends in front of sealing flange 136 between

attenuator plate 130 and front wall 92. In the exemplary implementation

illustrated, the side walls 126 extend substantially longitudinally and are

spaced inwardly from and substantially along the same direction as adjacent

longitudinally extending portions 136b of sealing flange 136.

[0035] The contraction chamber includes an overall internal volume

152 defined by a volume 158 of tuned neck 104 that is defined by the size,

shape and axial length of neck 104 and a volume 160 of the remaining portion

of the chamber 100 (i.e., chamber portion 108), which is generally illustrate in

Figure 6 by the dotted pattern 162 and with reference to Figures 8 and 9 . In

the exemplary implementation illustrated, the neck 104 defines an oval

opening 168 in and through the attenuator plate or wall 130, as discussed

above. In the exemplary implementation illustrated, the neck 104 and

opening 168 are positioned at an upper side 172 of attenuator plate 130 and



spaced apart from a lower side 176 of attenuator plate 130 that forms a

portion of sealing flange 136. In the exemplary implementation illustrated, the

volume 160 of the portion 108 of contraction chamber 100 is greater than the

volume 158 of the portion of contraction chamber 100 defined by the tuned

neck 104.

[0036] In one exemplary implementation, an upper side 182 of opening

168 is flush or substantially flush with interior surface 72 of upper side 38.

This configuration was discovered to provide optimal sound attenuation while

minimizing any restriction of air flow through the air circulation port 88, which

travels, at least in part, along interior surface 72.

[0037] In operation, as pressure pulsations travel toward and into the

contraction chamber, such as along the direction of arrow A (Figure 4), these

pulsations are communicated to tuning neck 104 and directly to the internal

volume 158, 160 defined by the contraction chamber 100. The contraction

chamber 100 is thus positioned to attenuate a desired sound frequency or

frequencies communicated thereto by the supercharger 10 operation and

before such pulsations and associated frequencies enter the air circulation

port 88 and downstream intake system.

[0038] The contraction chamber 100 is formed integrally with the

supercharger lid 14b thus not requiring any external connections or

supplemental components for mounting. Moreover, the contraction chamber

is less complex and more effective at noise attenuation than conventional

externally mounted attenuation devices or chambers. The compact nature of

contraction chamber 100 provides for the chamber to be formed entirely in

and/or internal to the lid and in close proximity to the source of supercharger

noise generation, thereby providing for optimal sound/noise attenuation.

Further, the contraction chamber 100 utilizes some of the existing interior

surfaces of the supercharger lid to form its chamber walls while also

incorporating a sealing flange therewith to further reduce size and weight of

the supercharger lid. Conventional expansion chambers and/or resonators

included in intake systems typically require add-on connections, such as

hoses, and also require fabrication of a six-wall box structure that does not

utilize existing walls of the intake box or structure.



[0039] It should be understood that the mixing and matching of

features, elements, methodologies and/or functions between various

examples may be expressly contemplated herein so that one skilled in the art

would appreciate from the present teachings that features, elements and/or

functions of one example may be incorporated into another example as

appropriate, unless described otherwise above.



CLAIMS

What is claimed is:

1. A supercharger for a vehicle, the supercharger comprising:

a lower body housing a compressor;

an upper lid configured to be coupled to the lower body thereby

forming a plenum, the upper lid defining an air circulation port; and

a contraction chamber integrally formed in the upper lid adjacent

to the air circulation port, the contraction chamber including an attenuator

plate defining a tuning neck, the tuning neck defining an inlet to and part of a

volume of the contraction chamber;

wherein the tuning neck includes a predetermined size and

shape configured to attenuate a desired sound frequency generated by

operation of the supercharger.

2 . The supercharger of claim 1, wherein the contraction chamber is

positioned entirely in the upper lid.

3 . The supercharger of claim 1, wherein the upper lid extends

along a longitudinal length from a rear side to an opposed upstream front side

and between opposed lateral sides, the air circulation port being disposed at

the front side; and

wherein the attenuation plate is positioned perpendicular to a

longitudinal axis of the upper lid that extends parallel to the longitudinal

length, and the tuning neck includes a predetermined length in a direction of

the longitudinal axis that is configured to attenuate the desired sound

frequency.

4 . The supercharger of claim 3 , wherein the predetermined shape

of the tuning neck includes an oval shape in a plane perpendicular to the

longitudinal axis and parallel to the attenuator plate, the oval shape together



with the predetermined axial length being configured to attenuate the desired

sound frequency.

5 . The supercharger of claim 3 , wherein the supercharger lid

includes a rear wall defining the rear side, a front wall defining the front side,

opposed lateral side walls and an upper side defining an interior surface and

extending between the rear, front and opposed lateral side walls; and

wherein an internal volume of the contraction chamber is

defined by the attenuator plate, opposed generally longitudinally extending

chamber side walls, the front wall, a lower wall and the interior surface of the

upper side.

6 . The supercharger of claim 5 , wherein the chamber side walls

extend from the front wall rearwardly to the attenuator plate and are spaced

inwardly from the upper lid lateral side walls.

7 . The supercharger of claim 5 , wherein the attenuator plate and

chamber side walls extend from the interior surface of the upper side of the

upper lid.

8 . The supercharger of claim 5 , wherein the contraction chamber

includes a first volume formed by the shape of the tuning neck along its

longitudinal length and a second volume formed by the attenuator plate,

interior surface, chamber side walls and lower wall, the first and second

volumes being sized to attenuate the desired sound frequency.

9 . The supercharger of claim 8 , wherein the second volume is

larger than the first volume.

10. The supercharger of claim 8 , wherein the contraction chamber is

integrated with the air circulation port.



11. The supercharger of claim 10 , wherein the attenuator plate is

spaced apart from the front wall such that air flowing through the air

circulation port from the compressor flows through the first volume of the

contraction chamber, then through the second volume of the contraction

chamber and then through the air circulation port.

12. The supercharger of claim 10, wherein the upper lid includes an

absence of a wall between the contraction chamber and the air circulation

port.

13. The supercharger of claim 5 , wherein the upper lid includes a

mounting flange surface extending substantially around an outer perimeter of

the upper lid; and

wherein a bottom surface of the attenuator plate forms part of

the mounting flange, the bottom surface of the attenuator plate being opposed

to an upper surface of the attenuator plate mating with the interior surface of

the upper side of the upper lid.

14. The supercharger of claim 13, wherein the mounting flange

extends in a same plane and is positioned at a bottom of the rear, lateral side

and front walls.

15. The supercharger of claim 13, wherein the lower wall of the

contraction chamber is spaced apart from the interior surface of the upper

side and extends in front of the mounting flange from the attenuator plate to

the front wall.



16. The supercharger of claim 13, wherein the contraction chamber

is positioned entirely in the upper lid and extends between the upper side and

mounting flange of the upper lid.

17. The supercharger of claim 1, further comprising a two-piece

outer housing formed by the lower body and the upper lid.
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