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SEALED SPEAKER SYSTEMI HAVINGA 
PRESSUREVENT 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application claims the benefit of U.S. provisional 
application Ser. No. 61/818,094 filed May 1, 2013, the dis 
closure of which is hereby incorporated in its entirety by 
reference herein. 

TECHNICAL FIELD 

Embodiments disclosed herein relate to a sealed speaker 
system having a pressure vent, such as a sealed woofer sys 
tem. 

BACKGROUND 

Woofer is the term used for an active loudspeaker driver or 
transducer designed to produce low frequency “bass' sounds, 
typically for frequencies between approximately 20 Hz and 
250 Hz. Within the lower part of this range, a type of woofer 
termed a subwoofer is designed to handle the lowest two or 
three octaves (e.g., between about 20 Hz-120 Hz). It is not 
unusual for some Subwoofer systems to extend to frequencies 
an octave or more below 20 Hz. 
The woofer transducer includes a diaphragm or cone with 

a flexible surround or suspension driven by a voice coil 
attached thereto, where the voice coil is surrounded by a 
motor assembly which generates a magnetic field. When cur 
rent flows through the Voice coil, the coil moves and causes 
motion of the diaphragm, creating Sound waves as the dia 
phragm moves inward and outward. In order to have reliable 
Sound production, the motion of the diaphragm must be con 
trolled so that the electrical signal to the woofer's voice coil is 
accurately reproduced by the sound waves produced by the 
diaphragm’s motion. 
The transducer is typically mounted within an enclosure or 

box which couples the diaphragm motion to the air inside the 
enclosure. In a sealed enclosure, the transducer interacts with 
a trapped Volume of air in the enclosure, Such that as the 
woofer diaphragm moves outward it decreases the air pres 
Sure inside the enclosure, and as the woofer diaphragm moves 
inward it increases the air pressure inside the enclosure. In 
ideal conditions, this air pressure acting on the woofer's dia 
phragm from inside the enclosure will be the same as the air 
pressure acting on the woofer's diaphragm from outside the 
enclosure, such that both inward and outward diaphragm 
motion has a symmetrical characteristic. Maintaining a 
stable, symmetrical and linear pressure within the enclosure 
is important in order to reliably reproduce sounds with low 
distortion. 

SUMMARY 

In one embodiment, a sealed speaker system is provided 
including an enclosure and a transducer diaphragm mounted 
within the enclosure, where an increase in air pressure within 
the enclosure results in an outward movement of the dia 
phragm toward an exterior of the enclosure, and a decrease in 
air pressure within the enclosure results in an inward move 
ment of the diaphragm toward an interior of the enclosure. A 
pressure vent is provided in the enclosure and allows a 
gradual transfer of air between the enclosure interior and the 
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2 
enclosure exterior to Substantially maintain a pressure equi 
librium between the enclosure interior and the enclosure exte 
rior. 

In another embodiment, a sealed woofer system is pro 
vided including an enclosure and a transducer diaphragm 
mounted within the enclosure by a flexible suspension and 
having a rest position. An increase in air pressure within the 
enclosure results in an outward movement of the diaphragm 
from the rest position toward an exterior of the enclosure, and 
a decrease in air pressure within the enclosure results in an 
inward movement of the diaphragm from the rest position 
toward an interior of the enclosure. A voice coil is attached to 
the diaphragm for driving motion of the diaphragm in 
response to an electrical signal. A pressure vent is provided in 
an opening in the enclosure, the pressure vent including a 
damping material. The pressure vent allows a gradual transfer 
of air between the enclosure interior and the enclosure exte 
rior to Substantially maintain a pressure equilibrium between 
the enclosure interior and the enclosure exterior and to sub 
stantially return the diaphragm to the rest position in the 
absence of an electrical signal to the Voice coil. 

In another embodiment, a sealed speaker system is pro 
vided including an enclosure and a transducer diaphragm 
mounted within the enclosure by a flexible suspension. An 
increase in air pressure within the enclosure results in an 
outward movement of the diaphragm toward an exterior of the 
enclosure, and a decrease in air pressure within the enclosure 
results in an inward movement of the diaphragm toward an 
interior of the enclosure. At least one of the Suspension and 
the diaphragm is constructed from a damping material which 
allows a gradual transfer of air between the enclosure interior 
and the enclosure exterior to Substantially maintain a pressure 
equilibrium between the enclosure interior and the enclosure 
exterior. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an exploded perspective view of a pressure vent 
for a sealed speaker system according to an embodiment; 

FIG. 2 is an exploded perspective view of a pressure vent 
according to an embodiment; 

FIG.3 is a front perspective view of the assembled pressure 
vent of FIG. 2; 

FIG. 4 is a rear perspective view of the assembled pressure 
vent of FIG. 2; 

FIG. 5 illustrates a cross-sectional view of a pressure vent 
according to another embodiment; 

FIG. 6 illustrates a cross-sectional view of a pressure vent 
according to another embodiment; 

FIG. 7 illustrates a cross-sectional view of a pressure vent 
according to another embodiment; 

FIG. 8 illustrates a cross-sectional view of a pressure vent 
according to another embodiment; 

FIG. 9 illustrates a cross-sectional view of a pressure vent 
according to another embodiment; 

FIG. 10 is a graph of DC offset for a prior art configuration 
of a transducer diaphragm in a sealed enclosure using an 
internal resistor as a heat source without a pressure vent; 

FIG. 11 is a graph of DC offset for a transducer diaphragm 
in a sealed enclosure using an internal resistoras a heat Source 
with a pressure vent; 

FIG. 12 is a graph of DC offset for a prior art configuration 
of a transducer diaphragm in a sealed enclosure using a trans 
ducer as a heat source and a pink noise signal without a 
pressure vent; 
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FIG. 13 is a graph of DC offset for a transducer diaphragm 
in a sealed enclosure using a transducer as a heat Source and 
a pink noise signal with a pressure vent; 

FIG. 14 is a graph of DC offset for a prior art configuration 
of a transducer diaphragm in a sealed enclosure using a trans 
ducer as a heat source and a music signal without a pressure 
vent; and 

FIG. 15 is a graph of DC offset for a transducer diaphragm 
in a sealed enclosure using a transducer as a heat Source and 
a music signal with a pressure vent. 

DETAILED DESCRIPTION 

As required, detailed embodiments of the present invention 
are disclosed herein; however, it is to be understood that the 
disclosed embodiments are merely exemplary of the inven 
tion that may be embodied in various and alternative forms. 
The figures are not necessarily to scale; some features may be 
exaggerated or minimized to show details of particular com 
ponents. Therefore, specific structural and functional details 
disclosed herein are not to be interpreted as limiting, but 
merely as a representative basis for teaching one skilled in the 
art to variously employ the present invention. 

Typically, a transducer design is balanced and optimized 
for symmetrical displacement of the moving diaphragm, 
Voice coil and flexible Suspension assembly about a rest posi 
tion with no DC offset (also known as DC bias or rectifica 
tion). But once mounted into a sealed enclosure, any increase 
in internal box temperature will generate an increase in air 
pressure against the transducer diaphragm. The change in 
pressure or volume due to temperature can be verified by 
using the Ideal Gas Law, PV=nRT. Since the transducer dia 
phragm is secured by a flexible suspension (see FIG. 9), this 
increase in pressure Stabilizes by creating an outward dis 
placement or DC offset of the diaphragm, voice coil and 
Suspension. In other words, the increase in pressure results in 
an increase in Volume by way of forward diaphragm displace 
ment toward an exterior of the enclosure. 

In the absence of signal level, the diaphragm, voice coil and 
Suspension should be at a correct and optimum Zero crossing, 
or rest position. Upon application of moderate to high level 
signal in a sealed woofer system, the transducer starts to raise 
the internal enclosure temperature above ambient or its initial 
starting temperature. Such as due to Voice coil heating. This 
change in temperature creates an increase in internal box 
pressure which causes an outward displacement of the trans 
ducer diaphragm So that a new, incorrect “rest' position is 
created, analogous to a DC offset. Not only does the dia 
phragm “rest' position change, but by virtue of their attach 
ment to the diaphragm, the Voice coil and Suspension also can 
no longer return to their optimum rest position unless internal 
box temperature returns to normal ambient condition. 
Changes of only a few degrees can increase pressure enough 
to Substantially change the motion of the transducer from 
symmetrical to asymmetrical. This DC offset generates dis 
tortion due to various non-linear transducer behaviors, as well 
as poor power handling due to improper Voice coil position 
within the motor assembly. 
A pressure vent orport is described herein which alleviates 

the internal pressure increase in order to maintain a stable 
internal enclosure pressure and eliminate DC offset, regard 
less of any internal temperature increase. The pressure vent 
slowly leaks air from inside to outside the enclosure, and vice 
Versa, thus offering stable diaphragm motion which reacts to 
stimulus only, while still allowing the enclosure to remain a 
sealed box, and thus true to performance as a sealed system. 
The pressure vent may be externally mounted. Such as to 
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4 
create a visible marketing feature, or alternatively may be 
internally mounted and integrated into the milling of internal 
enclosure walls/baffles, or through associated speaker com 
ponents or hardware. In some embodiments, the pressure vent 
includes or is filled with a damping material to allow an 
optimized, gradual transfer of air between the inside of the 
enclosure and the outside of the enclosure, thus maintaining 
pressure equilibrium on both sides of the transducer dia 
phragm. Excess pressure build-up within the enclosure can be 
released through the pressure vent to the outside of the enclo 
Sure. As the internal air pressure is reduced, such as by way of 
lowered signal level to the transducer, the pressure vent will 
allow external air to slowly return back inside the enclosure, 
maintaining equilibrium. The damping material may be cho 
Sen to control and optimize the pressure equilibration neces 
sary for a given situation. The damping material may also be 
optimized to minimize extraneous higher frequency pressure 
vent “noises', in addition to masking that occurs by primary 
output from the transducer's diaphragm. 

With reference to FIG. 1, the system 10 includes an enclo 
sure 12 and a speaker or transducer (see FIG. 9) that is 
positioned within the enclosure 12. A pressure vent 14 is 
disposed on a rear portion of the enclosure 12, opposite the 
transducer diaphragm, although this illustrated placement is 
not intended to be limiting and the pressure vent 14 may 
disposed at another location on the enclosure 12. With refer 
ence to FIGS. 2-4, in this embodiment the pressure vent 14 
may include an exteriorportion 16, an interiorportion 18, and 
a damping material 20 disposed therebetween. The exterior 
portion 16, damping material 20, and interiorportion 18 may 
be assembled and mounted in alignment with a corresponding 
opening 22 in the enclosure 12, Such as via screws 24 or other 
fasteners or with an adhesive. 

With further reference to FIGS. 1-4, in this embodiment the 
exterior and interior portions 16, 18 are generally rectangular 
and include a plurality of apertures 26, 28 formed thereinfor 
properly securing the damping material 20 and allowing air to 
pass through. It is understood that the pressure vent 14 is not 
limited to the construction illustrated, and that other sizes, 
shapes, and configurations of the pressure vent 14 are con 
templated. The exterior and interior portions 16, 18 may be 
constructed from a metallic or plastic material, and the damp 
ing material 20 may comprise, for example, but not limited to, 
a foam, cloth or fiberglass material. In one non-limiting 
example, the damping material 20 may have a thickness of 
between about 0.25 and 1.50 inches, such as, for example, 
0.75 inches, although other dimensions are contemplated. 
The thickness of the damping material 20 may beachieved by 
combining a plurality of dimensionally thinner layers. The 
damping material 20 may have anythickness, density or other 
material properties suitable to control the rate of achieving 
pressure equilibrium or to obtain a required acoustic reso 
aCC. 

With reference to FIGS. 5-9, additional embodiments of 
pressure vents are illustrated, wherein the description above 
regarding pressure vent 14 and its damping material 20 may 
also be applicable to these further embodiments. In FIG. 5, an 
internal pressure vent 30 may include a damping material 32 
and comprises a channel member 33 extending through an 
opening 34 in a speaker enclosure 36, allowing air to move 
between an interior and an exterior of the enclosure 36. The 
channel member 33 may be mounted to the enclosure 36 by 
fasteners or adhesive. The length, width and geometric con 
figuration of the channel member 33 may vary depending 
upon the specifications of the associated speaker and enclo 
Sure 36. 
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In FIG. 6, a pressure vent 38 is illustrated which includes a 
baffle 40 mounted internally to the enclosure 42 aligned with 
an opening 44. A pressure transfer channel 46 is formed in the 
enclosure 42 in fluid communication with the opening 44 to 
allow air to be transferred from the interior to the exterior of 
the enclosure 42 and vice versa, where an external outlet 47 of 
the pressure transfer channel 46 is spaced remotely from the 
opening 44. Damping material 48, which may be compressed, 
may be disposed between the baffle 40 and the opening 44. 
The pressure transfer channel 46 may be formed in a base 49 
of the enclosure 42 as shown, or in any other part of the 
enclosure 36. 

In FIG. 7, a pressure vent 50 is illustrated which is formed 
by modifying existing mounting hardware such as, but not 
limited to, hardware for mounting a toroidal transformer 52. 
In such an embodiment, a bolt which would typically mount 
the transformer 52 to the enclosure 54 may be replaced by a 
hollow fastener, such as a threaded pipe 56, which may be 
formed with or packed with a damping material 58. The pipe 
56 extends through an opening 60 in the enclosure 54, allow 
ing for a balance of air pressure between the interior and the 
exterior of the enclosure 54. The opening 60 and pipe 56 may 
be disposed on any surface of the enclosure 54. 

In FIG. 8, a pressure vent 62 is illustrated which includes at 
least one channel 64 formed in an enclosure Support member 
66, such as a foot. The enclosure support member 66 is 
aligned with an opening 68 formed in the enclosure 70, such 
as on a base of the enclosure 70, and the opening 68 is in fluid 
communication with the channel(s) 64 to form at least one 
pressure transfer path, allowing air pressure to be transferred 
between the interior and the exterior of the enclosure 70. A 
damping material 72, which may be compressed, may be 
disposed within the enclosure support member 66. 

In FIG.9, a pressure vent 74 is illustrated which is formed 
in this embodiment by construction of one or more of the 
outer Suspension (Surround) 76, transducer diaphragm (cone) 
78, and dust dome 80 mounted in the enclosure 82 using a 
damping material. This is shown in FIG.9 as a partial trans 
ducer assembly cross-section, which also depicts a voice coil 
84 and motor assembly 86. It is possible that, in some appli 
cations, only a suspension 76 and a diaphragm 78 will be 
utilized, where the dust dome 80 may be combined to be one 
piece with the diaphragm 78. A pressure transfer route or 
routes is created through any one orall of the outer Suspension 
76, the transducer diaphragm 78, and the dust dome 80 com 
ponents by optimizing their material porosity to allow air to 
be transferred at a specific desired rate. In this embodiment, 
the transfer of air pressure between the interior and the exte 
rior of the enclosure 82 is allowed by one or more of the actual 
suspension 76, transducer diaphragm 78 and dust dome 80 
without the need for a separate pressure vent part. 

In FIG. 10, a graph of DC offset for a prior art configuration 
of a transducer is illustrated by actual displacement measure 
ments for a transducer diaphragm in a sealed box using an 
internal resistor as a heat source and without a pressure vent. 
In this experiment, a signal was applied to the resistor heat 
Source placed within the enclosure to increase the internal 
enclosure temperature. No connection was applied to the 
transducer in order to observe DC offset without including 
non-linear effects of an operating transducer. Temperatures 
were monitored and plotted by thermal tracking Software and 
the diaphragm DC offset was monitored and plotted by a 
displacement laser and software. The significant DC offset of 
the diaphragm can be observed on the graph as the tempera 
ture increases. 

In FIG. 11, a graph of DC offset of a transducer is illus 
trated by actual displacement measurements for a transducer 
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6 
diaphragm in a sealed box using an internal resistor as a heat 
Source and with the application of a pressure vent. In this 
experiment, a signal was applied to the resistor heat Source 
placed within the enclosure to increase the internal enclosure 
temperature exactly the same as the experiment described in 
reference to FIG. 10. No connection was applied to the trans 
ducer in order to observe DC offset without including non 
linear effects of an operating transducer. Temperatures were 
monitored and plotted by thermal tracking software and the 
diaphragm DC offset was monitored and plotted by a dis 
placement laser and software. As illustrated, the DC offset of 
the diaphragm is essentially Zero and independent of the 
temperature increase. Such that in this experiment the use of 
the pressure vent eliminates DC offset. 

In FIG. 12, a graph of DC offset for a prior art configuration 
of a transducer is illustrated by actual displacement measure 
ments for a transducer diaphragm in a sealed box using an 
actual transducer under operation as a heat source and with 
out a pressure vent. In this experiment, a filtered pink noise 
signal was applied to the actual transducer to generate heat 
within the enclosure to increase the internal enclosure tem 
perature. Temperatures were monitored and plotted by ther 
mal tracking Software and the diaphragm DC offset was 
monitored and plotted by a displacement laser and software. 
As shown, the DC offset of the diaphragm is significant as the 
temperature increases. 

In FIG. 13, a graph of DC offset of a transducer is illus 
trated by actual measurements for a transducer diaphragm in 
a sealed box using an actual transducer under operation as a 
heat source and with the application of a pressure vent. In this 
experiment, a filtered pink noise signal was applied to the 
actual transducer to generate heat within the enclosure to 
increase the internal enclosure temperature exactly the same 
as in the experiment referenced with respect to FIG. 12. 
Temperatures were monitored and plotted by thermal track 
ing software and the diaphragm DC offset was monitored and 
plotted by a displacement laser and software. As illustrated in 
the graph, the DC offset of the diaphragm is essentially Zero 
and independent of the temperature increase. Therefore, in 
this experiment, use of the pressure vent eliminates the DC 
offset. 

In FIG. 14, a graph of DC offset for a prior art configuration 
of a transducer is illustrated by actual displacement measure 
ments for a transducer diaphragm in a sealed box using an 
actual transducer under operation as a heat source and with 
out a pressure vent. In this experiment, a music signal was 
applied to the actual transducer to generate heat within the 
enclosure to increase the internal enclosure temperature. 
Temperatures were monitored and plotted by thermal track 
ing software and the diaphragm DC offset was monitored and 
plotted by a displacement laser and Software. Once again, as 
depicted in the graph, the DC offset of the diaphragm is 
significant as the temperature increases. 

Lastly, in FIG. 15, a graph of DC offset of a transducer is 
illustrated by actual measurements for a transducer dia 
phragm in a sealed box using an actual transducer under 
operation as a heat source and with the use of a pressure vent. 
In this experiment, a music signal was applied to the actual 
transducer to generate heat within the enclosure to increase 
the internal enclosure temperature exactly the same as in the 
experiment referenced with respect to FIG. 14. Temperatures 
were monitored and plotted by thermal tracking Software and 
the diaphragm DC offset was monitored and plotted by a 
displacement laser and software. As shown, the DC offset of 
the diaphragm is essentially Zero and independent of the 
temperature increase thus, in this experiment, use of the pres 
sure vent eliminates the DC offset. 
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In addition to the sealed enclosure woofer and subwoofer 
systems described herein, use of the pressure vent with a full 
range loudspeaker (e.g., for frequencies between 20 HZ and 
20 KHZ) or a mid-range driver (e.g. for frequencies between 
approximately 250 Hz and 2 KHZ) is also contemplated. 
Furthermore, while the pressure vent is described herein for 
use in a sealed enclosure woofer or subwoofer system with 
only active transducers, it can also be used in "ported enclo 
sure woofer or subwoofer systems where the port is actually 
a passive radiator (or non-active transducer). By nature of its 
design, the passive radiator diaphragm and Suspension will 
not allow internal air pressure to escape. In this case, it can be 
described as a “sealed’ system, but by name only as it will still 
acoustically function as a higher order passive radiator sys 
tem. Depending on Suspension stiffness of both the passive 
radiator and the active transducer, now one or both dia 
phragms can encounter DC offset due to internal increase in 
air pressure. The pressure vent can be used to alleviate this 
condition and restore stability and linear motion to both the 
passive radiator and the active transducer. 

In one embodiment, a pressure vent could be used without 
damping material. In such an embodiment, the pressure vent 
would comprise a hole in the enclosure. With a small enough 
hole and with hole size optimized, under dynamic motion 
condition of the transducer diaphragm the enclosure may still 
exhibit "sealed box' characteristics while allowing pressure 
to be transferred between the interior and the exterior of the 
enclosure. 
The pressure vents described herein may be optimized for 

appropriate operation depending on the size of the transducer, 
the size of the enclosure, and the level oftemperature increase 
inside the sealed enclosure based on the power applied to the 
transducer, as all of these factors contribute to the internal 
pressure increase and level of DC offset to which the trans 
ducer diaphragm/coil assembly will be subjected. The opera 
tion of the pressure vent may be further optimized by selec 
tion of the placement of the vent, the area/volume of the vent, 
and the density and porosity of damping material of the vent. 
This optimizing is not only for the best performance of pres 
sure transfer, but also to reduce audibility of extraneous 
higher frequency noises emitted from the pressure vent as air 
is forced through the damping material by way of transducer 
diaphragm motion. 

Pressure venting improves system performance by main 
taining constant internal enclosure pressure and making it 
pressure-independent with regard to temperature rise. This 
allows the transducer to maintain stable and symmetrical 
diaphragm behavior as if mounted in free-air by eliminating 
DC offset orrectification as well as minimizing or eliminating 
any non-linear compression of air. Improvements of 10-15 dB 
less distortion (primarily 2"harmonic) have been realized in 
testing and the more symmetrical behavior of coil movement 
has shown 10-30 degrees lower coil temperature, depending 
on motor topology. 

While exemplary embodiments are described above, it is 
not intended that these embodiments describe all possible 
forms of the invention. Rather, the words used in the specifi 
cation are words of description rather than limitation, and it is 
understood that various changes may be made without depart 
ing from the spirit and scope of the invention. Additionally, 
the features of various implementing embodiments may be 
combined to form further embodiments of the invention. 
What is claimed is: 
1. A sealed speaker system, comprising: 
an enclosure including an opening; 
a transducer diaphragm mounted within the enclosure, 

wherein an increase in air pressure within the enclosure 
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8 
results in an outward movement of the diaphragm 
toward an exterior of the enclosure, and a decrease in air 
pressure within the enclosure results in an inward move 
ment of the diaphragm toward an interior of the enclo 
Sure; and 

a pressure vent provided in the enclosure, the pressure vent 
including an exterior portion mounted to the enclosure 
aligned with the opening, an interior portion disposed 
within the enclosure aligned with the opening, and a 
damping material disposed therebetween, wherein the 
exterior and interior portions are generally rectangular 
and include a plurality of apertures formed therein for 
allowing air to pass through, the pressure vent allowing 
a gradual transfer of air between the enclosure interior 
and the enclosure exterior to Substantially maintain a 
pressure equilibrium between the enclosure interior and 
the enclosure exterior. 

2. The system of claim 1, wherein the exterior and interior 
portions are constructed from one of a metallic or plastic 
material. 

3. The system of claim 1, wherein the damping material 
includes at least one of a foam, cloth or fiberglass material. 

4. The system of claim 1, wherein the transducer dia 
phragm is mounted within a front wall of the enclosure, and 
the pressure vent is provided in a wall of the enclosure other 
than the front wall. 

5. The system of claim 4, wherein the pressure vent is 
disposed on a rear portion of the enclosure opposite the trans 
ducer diaphragm. 

6. The system of claim 1, further including a voice coil 
attached to the diaphragm for driving motion of the dia 
phragm in response to an electrical signal. 

7. The system of claim 6, wherein the diaphragm is 
mounted by a flexible Suspension and has a rest position, 
wherein an increase in air pressure within the enclosure 
results in an outward movement of the diaphragm from the 
rest position toward an exterior of the enclosure, and a 
decrease in air pressure within the enclosure results in an 
inward movement of the diaphragm from the rest position 
toward an interior of the enclosure, wherein the pressure vent 
Substantially returns the diaphragm to the rest position in the 
absence of an electrical signal to the Voice coil. 

8. The system of claim 7, wherein inward and outward 
movement of the diaphragm is symmetric about the rest posi 
tion. 

9. A sealed speaker system, comprising: 
an enclosure including an opening; 
a transducer diaphragm mounted within the enclosure, 

wherein an increase in air pressure within the enclosure 
results in an outward movement of the diaphragm 
toward an exterior of the enclosure, and a decrease in air 
pressure within the enclosure results in an inward move 
ment of the diaphragm toward an interior of the enclo 
Sure; and 

a pressure vent provided in the enclosure, the pressure vent 
including an exterior portion mounted to the enclosure 
aligned with the opening, an interior portion disposed 
within the enclosure aligned with the opening, and a 
damping material disposed therebetween, the exterior 
and interior portions including a plurality of apertures 
formed therein for allowing air to pass through, wherein 
the exteriorportion is larger than the interiorportion, the 
pressure vent allowing a gradual transfer of air between 
the enclosure interior and the enclosure exterior to sub 
stantially maintain a pressure equilibrium between the 
enclosure interior and the enclosure exterior. 
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10. The system of claim 9, wherein the exterior and interior 
portions are constructed from one of a metallic or plastic 
material. 

11. The system of claim 9, wherein the damping material 
includes at least one of a foam, cloth or fiberglass material. 

12. The system of claim 9, wherein the transducer dia 
phragm is mounted within a front wall of the enclosure, and 
the pressure vent is provided in a wall of the enclosure other 
than the front wall. 

13. The system of claim 12, wherein the pressure vent is 
disposed on a rear portion of the enclosure opposite the trans 
ducer diaphragm. 

14. The system of claim 9, further including a voice coil 
attached to the diaphragm for driving motion of the dia 
phragm in response to an electrical signal. 

15. The system of claim 14, wherein the diaphragm is 
mounted by a flexible Suspension and has a rest position, 
wherein an increase in air pressure within the enclosure 
results in an outward movement of the diaphragm from the 
rest position toward an exterior of the enclosure, and a 
decrease in air pressure within the enclosure results in an 
inward movement of the diaphragm from the rest position 
toward an interior of the enclosure, wherein the pressure vent 
Substantially returns the diaphragm to the rest position in the 
absence of an electrical signal to the Voice coil. 

16. The system of claim 15, wherein inward and outward 
movement of the diaphragm is symmetric about the rest posi 
tion. 
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