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William Sloan Coats (SBN 094864)
coatsw(@gtlaw.com

Karen Rosenthal (SBN 209419)
rosenthalk@gtlaw.com
GREENBERG TRAURIG, LLP
1900 University Avenue Sth Floor
East Palo Alto, CA 94303-2283
Telephone: (650) 328-8500
Facsimile: (650)328-8508

Attorneys for Plaintiff

SE ELECTRONICS INTERNATIONAL,
INC., a California corporation

Plaintiff,

V.

ALCTRON ELECTRONICS CQO., LTD.;
Q-MIC LLC, a Virginia limited liabili
company; SANTA BARBARA GUIT
PARTNERS, LLC, dba POST AUDIO, a
California limited liability company;
BICCI (UK) LIMITED; ELEVEN
DIMENSIONS MEDIA, LLC,, a
California limited liability company,

Defendants.

SE ELECTRONICS INTERNATIONAL, INC.

UNITED STATES DISTRICT COUR
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INTRODUCTION

1. Plaintiff SE Electronics International, Inc. (“SE”) is a small family-owned

and operated company that owns a patented apparatus which is a portable device to assist
in recording live sounds with reduced room ambience that facilitates recording at home or
in non-studio environments (hereafter “Filters”).

2. SE’s inventive technology, which is the subject of this Complaint, was the
result of the hard work, intelligence, and creativity of Mr. Siwei Zou. Its novelty is
reflected in the patents now held by SE. The innovative apparatus claimed in this patent is
highly regarded in the industry and has been widely adopted and copied.

3. On information and belief, shortly after the issuance of the patents that are
the subject of this Complaint, Defendants, recognizing the need to offer products

embodying the innovative technology developed by SE, offered for sale units that

infringed the intellectual property rights of Plaintiff. Those infringing products are

manufactured by Defendant Alctron Electronics Co., Ltd. (“Alctron”) and resold by
Defendants Q-Mic, LLC (“Q-Mic”) and Santa Barbara Guitar Partners, LLC, doing
business as Post Audio (“Santa Barbara Guitar Partners”), Bicci (UK) Limited (“Bicci”)
and Eleven Dimensions Media, LLC (“Eleven Dimensions”).

4, In 2012, Plaintiff discovered evidence of Defendants’ patent infringement in
the United States. Defendants are engaged in a campaign of willful patent infringement
and unfair competition, unlawfully using Plaintiff’s intellectual property to lure customers
away from Plaintiff and seriously eroding Plaintiff’s profit margins. Accordingly,
Plaintiff complains and alleges as follows against Defendants, and each of them:

PARTIES AND NATURE OF ACTION

5. This lawsuit is an action for patent infringement, unfair competition,
trademark infringement, and trade dress infringement.

6. Plaintiff SE is a corporation organized under the laws of California with a
principal place of business at Rohnert Park, CA. SE is the owner of the intellectual
property that is the subject of this Complaint.
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7. On information and belief, defendant Alctron is a business entity with its
principal place of business in China and doing business in the United States, in and among
other ways, by selling infringing products which are then relabeled and/or resold by other
entities.

8. On information and belief, defendant Q-Mic is a Virginia limited liability
company with its principal place of business in Fairfax, Virginia and which sells an
infringing product known as the Q-Mic 101 Reflexion Filter. Such product is acquired
from Alctron and then relabeled.

9. On information and belief, defendant Santa Barbara Guitar Partners is a
California limited liability company with its principal place of business in Santa Barbara,
California and which sells an infringing product known as ARF-32. Such product is
acquired from Alctron and then relabeled.

10.  On information and belief, defendant Bicci (UK) Limited is a UK corporation
with its principal place of business in South Yorkshire, United Kin’gdom, and which sells
infringing products under the Micco Studio brand name. Such products are acquired from
Alctron and then relabeled. On information and belief, Eleven Dimensions Media is a
California limited liability company with its principal place of business located in
Petaluma, California and which sells infringing products acquired from Bicci.

11. SE and Defendants, and each of them, are competitors in the audio industry.

JURISDICTION AND VENUE

12.  This Court has subject matter jurisdiction over the patent infringement claims
under 28 U.S.C. § 1331 and under the Patent Laws of the United States, 35 U.S.C.
§88 01, et seq. This Court has jurisdiction over the federal unfair competition and trade
dress infringement claims under Section 43(a) of the Lanham Act, 15 U.S.C. 1121(a),
1125(a), and 28 U.S.C. § 1338(b). This Court has jurisdiction over the state law claims
under 28 U.S.C. § 1367(a), as these state law claims are so related to the patent
infringement and federal unfair competition claims that they form part of the same case or

controversy.
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13.  This Court has personal jurisdiction over because, infer alia, : (1) Defendants
transact business within the State of California and the Central District; (2) has
purposefully directed the use of infringing products and has purposefully caused consumer
confusion as to the origin of goods in this judicial district; and (3) is causing damage to SE
in this judicial district.

14.  Venue is proper in this judicial district pursuant to 28 U.S.C. § 1400(b)
because Defendants have committed acts of infringement and actual consumer confusion
in this district and have a regular and established business in this district. Venue is also
proper in this district pursuant to 28 U.S.C. § 1391 because the events or omissions which
give rise to this action occurred in this district, Defendant Santa Barbara Guitar Partners is
headquartered in Santa Barbara, California, and Defendants are corporations that are
subject to personal jurisdiction in California.

BACKGROUND

The Patent

15.  On June 5, 2012, United States Patent No. 8,191,678 (the “‘678 Patent”),
entitled “Apparatus for Absorbing Acoustical Energy and Use Thereof,” was duly and
legally issued by the United States Patent and Trademark office to Siwei Zou. SE is the
owner, by assignment, of the entire right, title, and interest in and to the ‘678 Patent. A
true and correct copy of the ‘678 Patent is attached as Exhibit A.
Sound Recording Technology

16.  Acoustic panels have long been used to change the acoustic qualities of a
particular place such as a room, concert hall, or recording studio or other environments.
The primary use of acoustic panels is professional environments in which the acoustic
characteristics are sufficiently critical to require extraordinary treatment and the use of
specialized materials and devices to achieve acoustic quality. SE’s invention was the
creation of a portable device which can be used to improve sound quality for recording in
any environment.

17. SE’s device was immediately popular with musicians and others who wanted
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to do recording at home or in live sounds environments without the need for an
acoustically treated room. It has garnered a large amount of professional recognition,
including the SATISFECIT award for best acoustic product at SATIS 2007, France’s
premier audiovisual technology expo, attended by over 20,000 professionals.
FIRST CLAIM FOR RELIEF
(Infringement of the ‘678 Patent)

18.  SE repeats and realleges each of the allegations contained in paragraphs 1
through 17 as though fully set forth herein.

19. On information and belief, Defendants, individually and jointly, are
infringing the ‘678 Patent by making, using, offering for sale, and/or selling within the
United States systems that embody the inventions disclosed and claimed in the ‘678 Patent
and/or by importing into the United States devices that embody the inventions disclosed
and claimed in the ‘678 Patent. On information and belief, Defendants are currently
infringing one or more claims of the ‘678 Patent pursuant to 35 U.S.C. § 271 and jointly
pursuant to 35 U.S.C. §299(a).

20. On information and belief, Defendants have been and continue to make, use,
and sell products that incorporate systems infringing the ‘678 Patent.

21.  On information and belief, in addition to direct infringement, Defendants
have induced and contributed to the infringement by others of the ‘678 Patent.

22.  On information and belief, Defendants have notice that they are infringing
the ‘678 Patent. Despite such notice, Defendants have continued to willfully infringe the
‘678 Patent by making, using, offering to sell, and/or selling within the United States the
methods disclosed and claimed by the ‘678 Patent.

23.  As aresult of Defendants’ acts of infringement, SE has suffered and will
continue to suffer damages in an amount to be proven at trial.

24. This case is an “exceptional” case within the meaning of 35 U.S.C. § 285 and

SE is entitled to an award of attorneys’ fees.
11/
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SECOND CLAIM FOR RELIEF
(Unfair Competition under the Lanham Act)

25.  SE repeats and realleges each of the allegations contained in paragraphs 1
through 17 as though fully set forth herein.

256. On information and belief, Defendants have used and are using false and
misleading representations of fact when they manufacture and sell infringing products.
On further information and belief, Defendants’ substitution was part of an intentional plan
to deceive customers by passing off their products as originating from SE.

27.  On information and belief, Defendants sell knock-off products in interstate
commerce in the United States.

28. Defendants’ sales of its poor quality substitute for SE’s Reflexion Filter
causes actual confusion as to the origin of the Reflexion Filter. Moreover, this scheme has
enabled Defendants to obtain the benefit of SE’s goodwill.

29. Defendants’ acts and conduct constitute unfair competition under Section
43(a) of the Lanham Act.

30. Defendants’ conduct has caused SE to suffer damages including loss of sales,
dilution of goodwill and injury to SE’s reputation in an amount as yet unknown but to be
proven at trial. In addition, SE has incurred and will continue to incur attorneys’ fees and
costs in bringing the present action.

31.  Unless enjoined by this Court, Defendants will continue their unfair business
practices to the irreparable damage and injury of SE.

32.  SE has no adequate remedy at law.

THIRD CLAIM FOR RELIEF

(Common Law Unfair Competition)
33. SE repeats and realleges each of the allegations contained in paragraphs 1
through 17 as though fully set forth herein.
34. SE has expended substantial time, resources and effort in developing its

Filters.
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35. Defendants’ unlawful acts in appropriating SE’s Filters were intended to
capitalize on SE’s goodwill. As a result of SE’s efforts, Defendants are now unjustly
enriched and are benefiting from property rights that belong to SE.

36. On information and belief, Defendants sell their knock-off products in
interstate commerce in the United States.

37. On information and belief, Defendants, and each of them, without permission
or authority, use and are using false and misleading representations of fact when they
manufacture and sell substitute filters which are substantially identical to SE’s Reflexion
Filter product. On further information and belief, Defendants’ actions are part of an
intentional plan to deceive customers by passing off their products as originating from SE,
by misappropriating and using knock-off products, and has misrepresented to the general
public the origin, source, association, affiliation or sponsorship of their products so as to
create the likelihood of confusion by the ultimate purchaser as to both the source and
sponsorship of the products.

38. Defendants’ unauthorized use of SE Filters has caused and is likely to cause
confusion as to the source of its products, all to the detriment of SE.

39. Defendants’ acts are reckless, willful, deliberate and/or intended to confuse
the public and to injure SE.

40. Defendants’ acts constitute unfair competition under California common law.

41.  Unless enjoined by this Court, Defendants’ will continue its unfair or
fraudulent business practices to the irreparable damage and injury of SE.

42. Defendants’ conduct was and is extreme, outrageous, fraudulent, and is
inflicted on SE in reckless disregard of SE’s rights. This conduct was and is harmful to
SE and as such supports an award of exemplary and punitive damages in an amount
sufficient to punish and to deter from similar conduct in the future.

43.  SE has no adequate remedy at law.

/11
/1]
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FOURTH CLAIM FOR RELIEF

(Trade Dress Infringement under Lanham Act Section 43(a))

44, SE repeats and realleges each of the allegations contained in paragraphs 1
through 17 as though fully set forth herein.

45,  Since 2007, SE has continuously sold Filters in interstate commerce in the
United States in connection with sales of its recording technology. These Filters have a
trade dress which is inherently distihctive and which has acquired secondary meaning.
Since 2007 customers have come to recognize and accept and associate the distinctive
recording technology with SE’s high quality Filter product. Since 2007, Plaintiff has
expended effort in producing high quality recording products and as a result, has
generated substantial goodwill.

46  SE’s trade dress is non-functional.

47. Defendants’ use of SE’s Filter trade dress, as demonstrated in the below
exhibits comparing Defendants’ product to SE’s product, has caused and is likely to cause

confusion as to the source or origin of SE’s products.

SE’S REFLEXION FILTER

Post Audio ARF-32
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SE’S REFLEXION FILTER

Q-Mic QM-101

GR 201 vicat Boath
Gtin )

Q-Mic QM-200

Micco Studio

48. Defendants’ acts constitute trade dress infringement under the Lanham Act
section 43(a).

49.  Unless enjoined by this Court, Defendants will continue their trade dress
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infringement to the irreparable damage and injury of SE.

50.  SE has no adequate remedy at law.

51. As aresult of Defendants’ acts of infringement, SE has suffered and will
continue to suffer damages in an amount to be proven at trial.

FIFTH CLAIM FOR RELIEF

(Trademark Infringement under Lanham Act Section 32)

52.  SE repeats and realleges each of the allegations contained in paragraphs 1
through 17 as though fully set forth herein.

53. SE has a valid U.S. federal trademark registration no. 3488352 for the word
mark REFLEXION FILTERS for the following goods “Acoustic products, namely, sound
absorbers, sound diffusers and acoustical panels in the nature of modular, expandable,
portable partial and complete sound enclosures functioning as sound barriers.”

55.  Since January 19, 2006, SE has continuously used the mark REFLEXION
FILTERS in interstate commerce in connection with SE’s high quality recording
technology and has accumulated substantial good will with such use.

55. Defendant Q-Mic’s use and sale of Defendants’ Q-Mic 101 Reflexion Filter
product, which has caused and is likely to cause confusion as to the source and origin of
the SE REFLEXION FILTERS products.

56. Defendants’ use and sale of Defendants Q-Mic 101 Reflexion Filter
constitutes trademark infringement under Section 32 of the Lanham Act.

57.  Unless enjoined by this Court, Defendants will continue such trademark
infringement and SE will suffer and continue to suffer irreparable harm.

58.  There is no adequate remedy at law.

59.  As aresult of Defendants acts of infringement, SE has suffered and will

continue to suffer damages in an amount to be proven at trial.

SIXTH CLAIM FOR RELIEF

(Common Law Trademark Infringement)

60. SE repeats and realleges each of the allegations contained in paragraphs 1
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through 17 as though fully set forth herein.

61. This claim is for the infringement of SE’s valid common law trademark
rights in the mark REFLEXION FILTERS that it has acquired through its continuous use
of the mark REFLEXION FILTERS in connection with its worldwide sale of recording
technology since January 2006.

62. Defendant Q-Mic’s use and sale of its QM-101 Reflexion Filter product has
caused and is likely to cause confusion as to the source and origin of the SE REFLEXION
FILTER products.

63. Defendants’ use and sale of Defendants Q-Mic 101 Reflexion Filter
constitutes common law trademark infringement.

64. Unless enjoined by this Court, Defendants will continue such trademark
infringement and SE will suffer and continue to suffer irreparable harm.

65. There is no adequate remedy at law.

66. As aresult of Defendants acts of infringement, SE has suffered and will
continue to suffer damages in an amount to be proven at trial.

SEVENTH CLAIM FOR RELIEF

(Common Law Trade Dress Infringement)

67. SE repeats and realleges each of the allegations contained in paragraphs 1
through 17 and paragraph 48as though fully set forth herein.

68. This claim is for the infringement of SE’s valid common law trade dress
rights in the trade dress for the SE recording technology, as demonstrated above in
Paragraph 47, which it has acquired through its continuous use of such trade dress in
connection with its worldwide sale of recording technology since 2007.

69. SE’s trade dress is non-functional.

70. Defendants’ use of SE’s Filter trade dress, as demonstrated above in
Paragraph 47, comparing Defendants’ product to SE’s product, has caused and is likely to
cause confusion as to the source or origin of SE’s products.

71. Defendants’ acts constitute trade dress infringement under common law.
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72.  Unless enjoined by this Court, Defendants will continue their trade dress
infringement to the irreparable damage and injury of SE.

73.  SE has no adequate remedy at law.

74.  As aresult of Defendants acts of infringement, SE has suffered and will
continue to suffer damages in an amount to be proven at trial.

Praver For Relief

Wherefore SE prays for entry of Judgment and an Order against Defendants as
follows:

“A. A judgment that Defendants have infringed, induced others to infringe and/or
committed acts of contributory infringement with respect to the claims of the’678 Patent;

B. A judgment that Defendants’ patent infringement has been, and continues to
be, willful and deliberate;

C.  An order directing to account for and pay to SE damages caused to SE by
reason of Defendants’ patent infringement, including increased damages under 35 U.S.C.
§ 284;

D.  An order directing to pay SE’s costs, expenses and reasonable attorneys’ fees
pursuant to 35 U.S.C. § 285;

E.  An order permanently enjoining Defendants and their subsidiaries, officers,
agents, servants, employees, licensees and all other persons acting or attempting to act in
active concert or participation with them or acting on their behalf, from making false
representations of fact regarding SE’s products;

F.  An order permanently enjoining Defendants and their subsidiaries, officers,
agents, servants, employees, licensees and all other persons acting or attempting to act in
active concert or participation with them or acting on their behalf, from infringing upon
SE’s trade dress;

G.  An order permanently enjoining Defendants and their subsidiaries, officers,
agents, servants, employees, licensees and all other persons acting or attempting to act in

active concert or participation with them or acting on their behalf, from infringing upon
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SE’s trademark rights;

H.  For damages in an amount to be proven at trial on SE’s claims under the
Lanham Act;

L For damages in an amount to be proven at trial on SE’s claim of common law
unfair competition;

J. For damages in an amount to be proven at trial on SE’s claim of common law
trade dress infringement;

K.  For damages in an amount to be proven at trial on SE’s claim of common law
trademark infringement;

L.  For punitive damages in an amount to be determined;

M.  An award of pre-judgment and post-judgment interest on the damages caused
to SE by Defendants;

N.  For attorneys’ fees incurred in bringing this suit on SE’s claims under the
Lanham Act;

O.  For the costs incurred by SE in bringing this suit; and

For all other legal and/or equitable relief as the Court deems just and proper.

DEMAND FOR JURY TRIAL

SE demands trial by jury for all issues so triable pursuant to Fed.R.Civ.P. 38(b) and

Local Rule 38-1.
DISCLOSURE STATEMENT

Pursuant to Rule 7.1 of the Federal Rules of Civil Procedure, the undersigned

certifies that Plaintiff SE Electronics International, Inc. does not have a parent

corporation, and that no publicly held corporation owns more than 10% of its stocl/

DATED: January 22013
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US 8,191,678 B2

1
APPARATUS FOR ABSORBING ACOUSTICAL
ENERGY AND USE THEREOF

TECHNICAL FIELD

The present invention relates to an apparatus for the
absorption of acoustical energy. Specifically, the present
invention relates to an acoustic panel of a shape engineered
for a particular use, and acoustical panels of a particular
composition of layered material.

BACKGROUND ART

Acoustic panels have long been used to change the acoustic
qualities of a particular space, such as a room, or a profes-
sional environment, for example a studio, auditorium, theater
or stadium. The primary use of acoustic panels is in profes-
sional environments, where the acoustical characteristics are
sufficiently critical to require extraordinary treatment and use
of specialized devices to achieve the acoustic quality. How-
ever, many uses of acoustical panels now include interior and
exterior locations in homes, offices and commercial spaces
where acoustical characteristics are not as critical as in a
professional environment.

The sound that is received through a device that converts
sound waves into electrical signals for recording (hereinafter
referred to as a “microphone™) in any room, is a combination
of the direct sound that travels straight from the primary
sound source to the microphone, and the indirect reflected
sound, including the sound from the primary sound source,
that bounces off the walls, floor, ceiling, or objects in the room
before it reaches the microphone.

Reflected sounds can be considered either “good” or “bad™.
Reflected sounds may be considered good when they make
music and speech sound fuller and louder than they would
otherwise. Reflected sound may also add a pleasant spacious-
ness to the recorded sound. However, reflected sound may be
considered bad if they distort the recorded sound by making
certain notes sound louder while canceling out other sounds.
The recorded sound may result in midrange or high frequen-
cies that are too sharp or harsh or may result in an echo.
Likewise low frequency sound, such as bass notes, can be
boomy. .

DISCLOSURE OF INVENTION
Technical Problem

Reflected sounds can also affect the tonal quality, particu-
larly of musical instruments. For example, a flute and an oboe
have different tonal qualities. Each instrument should sound
differently even playing the same note, because each instru-
ment’s tones have a different harmonic structure. Reflected
sound from these instruments may obscure such distinctions.

Some reflected sound is often necessary for music and
speech to sound natural, but too much reflected sound may
distort and diminish the quality of the recorded sound. One
can control the amount of reflected sound by absorbing or by
diffusing these reflections.

Reflected sound may also be unwanted simply because the
intrinsic ‘sound’ of the room in which the recording is being
made is undesirable.

To achieve the desired acoustical characteristics of an
acoustic quality critical space, musicians and those who own
the sound-critical spaces have long employed a variety of
acoustic devices, such as acoustic panels, often made of foam,
to enhance the acoustic qualities of the space. Multi-layered
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sound absorbing panels for such use are also known. These
acoustic panels come in a wide variety of shapes and sizes.
Although many of the acoustic panels are designed for gen-
eral purpose use, some of the acoustic panels are designed for
more special application, or to perform more specific func-
tions. Different types of acoustic panels that exist include
base trap panels that are designed especially for absorbing
low-range, base sounds; corner panels that are designed to fit
easily into corners of rooms; broad-band absorbers that are
designed to absorb sound over a wide range of frequencies;
and wedge-type absorbers that are especially useful for spot
treating certain areas in spaces.

It should also be noted that acoustic panels employ a wide
variety of facial configurations, with some facial configura-
tions being adapted to perform certain functions, while other
facial configurations are designed with primarily aesthetic
considerations in mind. Other sound treatments are designed
to not only absorb sound, but also to defuse sound overagiven
area. Further, some sound-absorbing panels are used prima-
rily as sound and vibration insulators that are between a pair
ofhard surfaces, such as speaker cabinet and a floor to acous-
tically isolate two hard members from each other, to thereby
reduce the likelihood that vibrations of one hard member will
cause vibrations in the second hard member. Further, hard
and/or dense, non-foam type acoustic panels exist that are
used primarily to provide sound barriers between adjacent
spaces.

In the recent past, musicians or other sound recording
persons who desire to obtain a studio-quality recording were
often forced to make a recording in a specially-designed
studio. This requirement existed not so much because of the
acoustic properties of the room, but rather resulted from the
significant expense required to obtain studio-quality elec-
tronic recording equipment, such as multi-track tape record-
ers, mixers and the like. Recently, sound recording technol-
ogy has tended to change from the conventional analog
equipment to digital recording equipment. Concurrently, low
cost personal computers have become sufficiently powerful
s0 as to be able to process large amounts of digital data. These
two technological developments have resulted in studio-
class, high quality recording equipment being obtainable at a
price that is affordable by persons such as musicians, person-
alities, voice talents and recording engineers. As such, the
relatively low cost and small size of current state-of-the-art
recording equipment has permitted many musicians, voice
talents and other persons to set up ‘home studios’ in their
homes, apartments or office spaces, that have electronic
recording equipment that is capable of making high-quality
“studio grade” recordings.

The installation of acoustic panels in a room often requires
the dedication of the entire room to the use as a studio or other
specialized purpose requiring the manipulation of acoustical
characteristics. Such a dedicated used may be acceptable to
those having a sufficient amount of space for a dedicated
room, or when the acoustical characteristics do not require
special attention. It is known in the art to provide an acoustic
panel in the form of a block of foamed polymer material
which can be used behind 2 microphone to enable it to be used
in a room which has not been acoustically treated or adapted
in any way. However, this approach is insufficient to allow
high quality recordings to be made. One object of the present
invention is therefore to provide an acoustic panel that lends
itself to temporary installation in combination with a micro-
phone in a room or other environment, while providing high
quality, preferably up to studio-quality, acoustical perfor-
mance and characteristics.
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Technical Solution

Accordingly, the general purpose of the invention is to filter
out and absorb acoustical energy generated from a primary
sound source and as it is reflected from room surfaces to a
microphone. The acoustic panel preferably contains a main
body consisting of one or more layered materials, where such
materials exhibit varying filtering or reflecting characteris-
tics, an in any combination thereof, coupled together with an
attachment means. The acoustic panel preferably also con-
tains a mounting means to attach the acoustic panel to a
microphone stand or boom. )

Thus, a first aspect of the present invention now provides a
combination of a microphone and a composite acoustic panel.

One preferred class of embodiments of the present inven-
tion comprises a main body consisting of an acoustic panel
made from a first layer, a second layer, a third layer, a fourth
layer, a fifth layer, and a sixth layer, coupled together with an
attachment means. The first layer preferably comprises a
semi-rigid aluminum fibre material of varying thickness and
of varying density to pass acoustic energy, in any combination
thereof, as a protective screen and to maintain the engineered
shape. The second layer preferably comprises woolen felt of
varying thickness and absorption characteristics, in any com-
bination thereof. The third layer is preferably aluminum film
of varying thickness and of varying density, or any combina-
tion thereof, to pass of reflect acoustic waves. The fourth layer
preferably is in the form of a space of any desired width. The
fifih layer preferably comprises woolen felt of varying thick-
ness and absorption characteristics and any combination
thereof. The sixth layer preferably comprises a semi-rigid
aluminum fibre material of varying thickness and of varying
density to pass acoustic waves, in any combination thereof, as
a protective screen and to further maintain the engineered
shape.

Another aspect of the present invention comprises an
acoustic panel configured in the shape of a half cylinder with
a main body portion containing an acoustical material, and
consisting of a front surface, a rear surface, a top surface, a
bottom surface, a right surface, and a lefi surface. The present
invention, configured as a half cylinder, absorbs incident
acoustical energy substantially normal to its front surface.
The real surface of this embodiment further absorbs acousti-
cal waves, including the reflections of acoustical waves ema-
nating from the primary sound source from the surfaces of the
space.

Another aspect of the present invention comprises an
acoustic panel configured in the shape of a parabola with a
main body portion containing an acoustical material, and
consisting of a front surface, a rear surface, and an end surface
the entire circumference of the parabola, The present inven-
tion, configured as a parabola absorbs acoustical energy inci-
dent thereon, from a direction substantially along the para-
bolic axis.

Another aspect of the present invention provides an acous-
tic panel configured as a flat panel with a main body portion
containing an acoustical material, and consisting of a front
surface, a rear surface, a top end, a bottom end, a first end and
a second end. The present invention, configured as a flat
panel, absorbs acoustic energy incident substantially normal
to the front face thereof.

A further aspect of the present invention provides a method
of adjusting the acoustic response of a microphone, the
method comprising the steps of providing the microphone
and positioning at a predetermined position relative to the
microphone, a composite acoustic panel.
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A further embodiment of the present invention comprises
an acoustic panel configured in the shape of a half cylinder
with a main body portion containing an acoustical material,
and consisting of a front surface, a rear surface, a top surface,
a bottom surface, a right surface and a left surface, and a
second body portion containing multiple panels of an acous-
tical material attached to the front surface of the main body
portion. The panels of the second body portion define an
additional air gap between the main body portion and the
second body portion.

In accordance with other aspects of the invention, one or
more of the acoustic panels, may be arranged in respect of the
recording device and primary sound source at the discretion
of the user. An acoustic panel of the present invention, when
configured as a half cylinder or a parabola, may be positioned
with the recording device at the center point of the curvature
of the acoustic panel, with the primary sound source directly
opposite the acoustic panel from the recording device, to
eliminate reflections of acoustical waves from a 180 degree
direction. The panel may also be placed at various distances
from the recording device and at various positions relative to
the primary sound source. The reflecting performance of the
acoustic panel will differ according to its position relative to
the recording device and the primary sound source, providing
the user a wide range of acoustical effects. The reflecting
performance of the acoustic panel will further differ with the
addition of the second body portion which provides further
absorption of acoustical energy and reflection of acoustical
energy away from the microphone.

Another feature of the present invention is that the acoustic
panel is designed to be removably mountable to a recording
device by a mounting means, whether such recording device
is positioned on a boom or on a stand. The acoustic panel is
also designed to be mountable to a separate stand or boom by
amounting means, includes a movable and jointed mounting
arm, to provide for the maximum flexibility to determine the
position of the acoustic panel with respect to the recording
device and sound source.

As used herein, ‘acoustic energy’ refers to sound energy,
whether of audible or inaudible frequency and includes sound
of single frequency or any spectrum or other combination of
frequencies.

The apparatus according to the present invention com-
prises the microphone and the composite acoustic panel. The
microphone and panel may be mounted separately, but in
relatively close proximity to each other. However, in a pre-
ferred class of embodiments, the microphone and panel are
mounted on a common support, for example a microphone
boom or microphone stand to which is attached, a support for
the panel. In this way, the panel may conveniently be fixed at
any relative appropriate distance from the microphone. Pref-
erably, the composite panel contains two or more different
materials which have different acoustic absorption character-
istics, i.e. they preferably absorb at different frequencies or
over different parts of the frequency spectrum. Such materials
may include air, in the form of an air gap as will be described
in more detail hereinbelow.

The different materials may be incorporated in the same
one or more layers and/or respectively in different layers.
Thus, the panel may comprise two layers, respectively com-
prising a first material and a second material, the first material
and the second material being capable of absorbing respective
acoustic frequencies which differ from each other.

The panel may comprise three or more layers, any or each
having a composition differing from the others.

In a particular preferred arrangement, the panel may com-
prise at least two solid layers which are separated by an air gap
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layer. For example, it may comprise two solid layer groups,
each layer group comprising one or more layers, the solid
layer groups being separated by an air gap layer. It is also
possible to have more than one air gap, there then being three
or more solid layer groups.

In one preferred class of embodiments, comprising solid
layers or solid layer groups separated by an air gap layer, at
least one of the solid layer groups is provided with a diffusion
layer, for example of a perforated material such as of a plastics
substance or a metallic substance, for example aluminum.
Any solid layer structure preferably comprises or consists of
asolid sound absorptive layer such as of a non woven or other
fibrous structure, for example of woolen fibres, metallic
fibres, plastics fibres, or any mixture thereof. Additionally or
alternatively, it may comprise or consist of a foamed material
such as a foamed polymer and/or foamed metal (such as
foamed aluminum).

The acoustic panel may for example absorb at least 10%,
preferably at least 20%, more preferably at least 30%, still
more preferably at least 40%, yet more preferably at least
50% of incident sound energy having a substantially uniform
intensity across the range from 100 Hz to 8 kHz (or at a
reference frequency of 1 kHz), for example incident upon the
panel from the direction of the microphone.

Typical thicknesses for any solid layer or group of solid
layers are preferably from 0.1 mm to 20 cm, more preferably
from 0.5 mm to 10 cm. Preferred thicknesses of air gap layers
typically range from 1 mm to 20 mm, more preferably from 2
mm to 5 mm.

The acoustic panel may be any convenient shape, for
example planar or curved. Any curvature is preferably con-
cave when facing the microphone. Where the curvature has a
point of focus or axis of symmetry, the microphone is pref-
erably placed substantially at that focus or substantially on
that axis. The curvature may be semicircular, hemispherical,
parabolic or any other kind.

When viewed from the direction of the microphone, the
profile area of the panel is typically from 50 cm? to 1 m?, more
preferably from 100 cm® to 0.5 m*.

The acoustic panel may be positioned any suitable distance
from the microphone. For example, the minimum distance
between that part of the microphone body which receives
sound to pass it though to the transducer (e.g. wind shield,
perforated microphone body part etc.) and the panel could be
from 5 cm to 100 ¢m, such as from 10 cm to 50 cm or from 10
cm to 30 cm.

Any aspect of the present invention may optionally com-
prise any one or more essential, preferred or example feature
of any other aspect of the present invention, unless the context
would specifically forbid. As regards the appended claims,
the features of any dependent claim may be combined with
the features of any one or more other dependent claim, unless
the context forbids.

Advantageous Effects

As described above, in accordance with the present inven-
tion, a center portion of a back electret is subjected to a series
of processes such as a pressing to render a surface of a high
molecular film of the back electret opposing a diaphragm into
a concave surface similar to a vibrating form of the diaphragm
so that a conversion of a displacement of the diaphragm to an
electrical signal is maximized to improve sensitivity and that
the spacer for forming an insulation space is eliminated to
reduce the number of components and the manufacturing
cost,
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While the present invention has been particularly shown
and described with reference to the preferred embodiment
thereof, it will be understood by those skilled in the art that
various changes in form and details may be effected therein
without departing from the spirit and scope of the invention as
defined by the appended claims.

DESCRIPTION OF DRAWINGS

Various objects, features and advantages of the present
invention will become fully appreciated and better under-
stood when considered in conjunction with the following
description of preferred embodiments and with reference to
the accompanying drawings, in which:

FIG. 1 shows a perspective view illustrating a first embodi-
ment of the present invention configured as a half cylinder;

FIG. 2 shows a perspective view illustrating a second
embodiment of the present invention configured as a
parabola;

FIG. 3 shows a perspective view illustrating a third
embodiment of the present invention configured as a flat
panel; and

FIG. 4 shows a part sectional view illustrating the layers of
materials of the preferred embodiment of the acoustic panel
show in FIG. 3.

FIG. 5 shows a perspective view illustrating a fourth
embodiment of the present invention configured as a half
cylinder with a second panel layer of multiple flat panels.

FIG. 6 shows a sectional view illustrating the first panel
layer and the second panel layer.

BEST MODE

FIG. 1 shows a perspective view of a first embodiment of an
apparatus 1 according to the present invention. The apparatus
1 comprises a microphone 3 supported on a stand S. The
apparatus 1 further comprises an acoustic panel 7. The acous-
tic panel 7 is supported on a strut 9, behind the microphone 3.
The strut 9 is attached to the stand 5 by means of a collar 11.
The acoustic panel 7 comprises a composite acoustic absorb-
ing structure 13 which is held between an upper peripheral
support 15 and a lower peripheral support 17.

As shown in FIG. 1, the acoustic panel 7 has flat upper 19
and lower 21 edges and flat (straight) side edges 23 and 27.
However, the body of the panel is parabolic in the manner that
the upper 19 and lower 21 edges are semicircular, the semi-
circular shape being concave towards the microphone, creat-
ing a concave face 25.

Mode for Invention

The embodiment show in FIG. 2 is generally analogous to
that shown in FIG. 1 and the same reference numerals are
used to denote like integers. However, the acoustic panel 13 is
parabolic so as to have a concave opening 31 facing the back
of the microphone. The composite acoustic member 13 is
supported on a circular peripheral rim 33 which is analogous
to the support members 15 and 17 in FIG. 1.

A third embodiment is shown in FIG. 3, which is again
analogous to the embodiment shown in FIGS. 1 and 2 and
therefore, identical reference numerals are used for like inte-
gers. In this case, the composite acoustically absorbing mem-
ber 13 is rectangular and substantially flat.

FIG. 4 shows a partial cross-section though the composite
acoustic absorbing member 13 shown in FIG. 3 but it can
readily be appreciated that essentially the same layer struc-
ture will apply to the embodiments of FIGS. 1 and 2.
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As shown in FIG. 4, the layer structure 37 of the acoustical
energy absorbing member 13 comprise a rear solid layer
structure 39 and a front solid layer structure 41. These rear
and front layer structures 39, 41 are substantially parallel with
each other but separated by an air gap 43. The layer structures
39 and 41 with the air gap 43 therebetween are maintained in
this position by a peripheral frame member 45.

The rear layer structure 39 comprises an outer punched
aluminum layer 47. Immediately below this punched alumi-
num layer 47 is disposed in direct contact therewith, a wool
fibre layer 49. Beneath the wool fibre layer 49 and in direct
contact therewith, is an aluminum foil layer 51 constituting
the third layer of the rear solid layer structure 39.

The front solid layer structure comprises another wool
fibre layer 53 directly facing the air gap layer 43 and the
aluminum foil layer 51 of the rear solid layer structure 39.
This second wool! fibre layer 53 of the front layer structure 41
is faced on the outward surface thereof, with a further
punched aluminum layer 55.

Tt will therefore be appreciated that the total layer structure
comprises two solid layer structures which comprise a first
material in the form of wool fibre which absorbs acoustical
energy (sound) at a first frequency and an air gap layer which
has a different frequency of sound absorption from that of the
wool layer. The aluminum foil layer 51 also absorbs at dif-
ferent frequencies from the wool fibre layers 49, 53 and the air
gap layer 43.

The outwardly facing punched aluminum layers 47 (rear)
and 55 (front) do absorb sound energy to some limited extent
but primarily act as diffusers.

The layer structures in the embodiment of FIG. 4 are held
in place relative to each other by an attachment means, spe-
cifically bolts.

A fourth embodiment is shown in FIG. 5, which is analo-
gous to the embodiment shown in FIG. 1, and therefore,
identical reference numerals are used for like integers. In this
case, as yet an additional sound absorbing layer, a series of flat
panels 60 are attached to the concave face 25 by an attachment
means holding the flat panels 60 in place such that an addi-
tional air gap layer 65 is defined between the concave face 25
of the composite acoustic absorbing structure 13 and each flat
panel 60.

FIG. 6 shows a partial cross section through the acoustical
panel shown in FIG. 5. As shown in FIG. 6, an additional air
gap layer 65 is defined by the boundaries of each flat panel 60
and the concave face 25 of the composite acoustic absorbing
structure 13.

In the light of the foregoing description of preferred exem-
plary embodiments, variations, modifications of those
embodiments, as well as other embodiments, all within the
spirit and scope of the appended claims, will not become
apparent to those skilled in the art. The present invention is
therefore to be understood to encompass all such variations,
modifications and other embodiments.

INDUSTRIAL APPLICABILITY

An apparatus consisting of an acoustical panel attached to
a microphone thereby allowing the ability to create a low cost
near-studio quality recording environment that does not
require the acoustical treatment of an entire room.

The invention claimed is:

1. composite acoustic panel for absorbing acoustical sound
waves directed at a microphone located proximate to the
composite acoustic panel, the composite acoustic panel com-
prising:
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a rear solid layer structure comprising a rear diffusion
layer, a first solid sound-absorptive layer and an alumi-
num layer, the rear diffusion layer being in contact with
a first side of the first solid sound-absorptive layer and
the aluminum layer being in contact with a second side
of the first solid sound-absorptive laver, the second side
of the first solid sound-absorptive layer being opposite to
the first side of the first solid sound-absorptive layer;

a front solid layer structure configured to be substantially
parallel to the rear solid layer structure, the front solid
layer structure comprising a second solid sound-absorp-
tive layer and a front diffusion layer, the second solid
sound-absorptive layer being in contact with a first side
of the front diffusion layer; and

an air gap layer located between the rear solid layer struc-
ture and the front solid layer structure, the air gap being
in contact with the aluminum layer of the rear solid layer
structure and the second solid sound-absorptive layer of
the front solid layer structure;

and wherein the composite acoustic panel is configured for

attachment to a stand or boom of the microphone.

2. The composite acoustic panel of claim 1 wherein the rear
diffusion layer is comprised of a perforated material.

3. The composite acoustic panel of claim 2 wherein the
perforated material is plastic or metal.

4, The composite acoustic panel of claim 2 wherein the
perforated material is punched aluminum.

5. The composite acoustic panel of claim 1 wherein the first
solid sound-absorptive layer is comprised of a non woven or
other fibrous structure.

6. The composite acoustic panel of claim 5§ wherein the non
woven or other fibrous structure is comprised of woo! fibers,
metallic fibers, plastic fibers, or any combination thereof.

7. The composite acoustic panel of claim 1 wherein the first
solid sound-absorptive layer is comprised of a foamed mate-
rial.

8. The composite acoustic panel of claim 7 wherein the
foamed material is comprised of a foamed polymer, foamed
metal, or any combination thereof.

9. The composite acoustic panel of claim 1 wherein the
aluminum layer is comprised of aluminum foil or aluminum
film.

10. The composite acoustic panel of claim 1 wherein the
second solid sound-absorptive layer is comprised of a non
woven or other fibrous structure.

11. The composite acoustic panel of claim 10 wherein the
non woven or other fibrous structure is comprised of wool
fibers, metallic fibers, plastic fibers, or any combination
thereof.

12. The composite acoustic panel of claim 1 wherein the
second solid sound-absorptive layer is comprised of a foamed
material.

13. The composite acoustic panel of claim 12 wherein the
foamed material is comprised of a foamed polymer, foamed
metal, or any combination thereof.

14. The composite acoustic panel of claim 1 wherein the
front diffusion layer is comprised of a perforated material.

15. The composite acoustic panel of claim 14 wherein the
perforated material is plastic or metal.

16. The composite acoustic panel of claim 14 wherein the
perforated material is punched aluminum.

17. The composite acoustic panel of claim 1 wherein the
front solid layer structure absorbs acoustic energy at a first
frequency and the air gap layer absorbs acoustic energy at a
second frequency.
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18. The composite acoustic panel of claim 1 wherein the
rear solid layer structure absorbs acoustic energy at a first
frequency and the air gap layer absorbs acoustic energy at a
second frequency.

19. The composite acoustic panel of claim 1 wherein the
front solid layer structure absorbs acoustic energy at a first
frequency, the rear solid layer structure absorbs acoustic
energy at a second frequency, and the air gap layer absorbs
acoustic energy at a third frequency.

20. The composite acoustic panel of claim 1 wherein the
composite acoustic panel is configured as a curvature.

21. The composite acoustic panel of claim 20 wherein the
curvature is semicircular, hemispherical or parabolic,

10

10

22. The composite acoustic panel of claim 1 wherein the
composite acoustic panel is configured as a flat panel.

23. The composite acoustic panel of claim 20, further com-
prising one or more additional flat acoustical panel located
adjacent to a second side of the front diffusion layer of the
front solid layer structure, the second side of the front diffu-
sion layer being opposite to the first side of the front diffusion
layer, the one or more additional flat acoustical panel creating
one or more additional air gap layer between the one or more
additional flat acoustical panel and the front solid layer struc-
ture.
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