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FIG. 2

(57) Abstract: A device for audio leveling and sound enhancement to overcome the lower sounding level than an audio video trans -
mission. The device is interposed at source, such an HDMI cable and a device that can reproduce the enhanced sound such as a tele -
vision, computer monitor and the like. If the device includes an audio leveler and a pc board or chip having the requisite circuitry
and/or software for enhancing the sound and which is in electrical communication with the audio leveler. The housing includes an
input port for receiving the initial audio signal and an output port which connects to a audio reproducing device after the inputted
signal has been processed.
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AUDIO LEVELING AND ENHANCEMENT DEVICE

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application is a completion application of co-pending U.S. Provisional
Patent Application Serial No. 62/232,952, filed September 25, 2015 for “AUDIO
LEVELING AND ENHANCEMENT DEVICE”, the entire disclosure of which is hereby
incorporated by reference, including the drawing.

BACKGROUND OF THE INVENTION

1. Field of Invention

[0002] The present invention pertains to audio leveling and enhancement devices.
More particularly, the present invention pertains to audio leveling devices for use in
conjunction with audio-visual appliances or devices. Even more particularly, the present
invention pertains to leveling devices for use with televisions, DVD players, and the like.
2. Prior Art

[0003] As is known to those skilled in the art, the sound or audio ordinarily
occasioned with radios, televisions, DVD players and the like which broadcasts sound
through the radio or television through the sound system experience the situation where
the dialogue sounds as if it is at a lower sound level than the balance of the sound being
transmitted. This results in the user constantly having to adjust the sound level through
the remote control device. This is not only aggravating but greatly diminishes the
enjoyment of listening to or watching the show or transmission.

[0004] The same disconnect is experienced when playing a disc on a computer, on a

monitor, or other digital-audio device.
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[0005] The prior art has sought to alleviate this situation through various circuitry
such as disclosed in U.S. Patent Nos. 5,839,834; 7,203,325; 6,169,807 and 5,130,665
the disclosures of which are hereby incorporated by reference.

[0006] Thus, there exists a need for a device which overcomes these deficiencies as
well as enhancing the sound when it is transmitted. The present invention is directed to
this.

SUMMARY OF THE INVENTION

[0007] The present invention is an audio leveling device which, generally, comprises
a housing having both an audio leveler in electrical communication with a means for
sound enhancing. The device hereof is interposed between a source of an audio video
signal and a device that reproduces the audio video signal received from the device.
[0008] The device, itself, comprises an audio leveler in electrical communication with
the means for enhancing the sound. The means for enhancing the sound comprises
any suitable electronic device such as a microchip, pc board or the like which
incorporates means for layering the signal received from the audio leveler.

[0009] For a more complete understanding of the present invention reference is
made to the following detailed description and accompany drawing.

[00010] In the drawing like reference characters refer to like parts throughout
several views in which:

BRIEF DESCRIPTION OF THE DRAWING

[00011] Fig. 1 is a flow chart illustrating the manner in which the sound is
enhanced; and

[00012] Fig. 2 is a front view showing the device of the present invention.
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[00013] At the outset, it is to be noted that the present invention is directed to a
device that transmits enhanced audio-visual and/or visual signals received from a
source that can reproduce the enhanced audio video signal, such as a television,
computer monitor, cables, wireless, RCA cable and HDMI (high-definition multi-media
interface) transmissions. For purposes of describing the present invention, the ensuing
description will be made with reference to an HDMI environment. However, it is to be
understood that the present invention is not so-limited but includes the other
transmissions enumerated above.

DESCRIPTION OF THE INVENTION

[00014] As is known to those skilled in the art to which the present invention
pertains, an HDMI device is a compact audio-video interface for transferring
uncompressed video data and uncompressed digital audio data from an HDMI
compliance source device to a compatible computer or TV monitor, video device, or
digital audio device. ltis a digital replacement for existing analog video standards.
[00015] Referring now to the drawing, there depicted therein, a device, generally
denoted at 10, which levels and enhances the audio signals associated with an HDMI
device. The present device, is interposed an HDMI source (not shown) and an
audio/visual device (not shown) in order to level and enhance the sound.

[00016] The device hereof comprises a housing 11 having an input port 12 and an
output port 14. An HDMI cable leads from the source into the input port 12.

[00017] Disposed within the device 10 is an audio leveling device or audio leveler,
generally, denoted at 16. The device 16 has a first or input side 17 and a second or

output side 17°. The device is electrically connected to the input port 12. This can be
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achieved in a multitude of ways. For example, the device 16 may be hard wired to the
port 12. The port 12 may be integrally formed with and as part of the device 16 or the
like. Thus, the device 16 is in contact with the output of the HDMI cable at the input 12
at its first end 17 and is in electrical communication with means for sound enhancing 18
at its second end 17'.

[00018] The means for sound enhancing 18 has an input 20 connected to the
output 17’ of device 16 and an output 20 connected to port 14. The output 17’ of the
audio leveling device or audio leveler 16 is in electrical communication with the input 20
of the sound enhancing means.

[00019] With more particularity, the present device, initially, brings up the dialog for
tracking while bringing the sound up to peak via the audio leveling device 16 which is a
signal processing device

[00020] Audio leveling devices such as those disclosed in the prior art are well
known and commercially available such as those available from Gefen, LLC, which
provides audio leveling devices which operate at the nominal level.

[00021] The nominal level is the operating level at which an electronic signal
processing device is designed to operate. The electronic circuits that make up such
equipment are limited in the maximum signal they can output and the low-level internally
generated electronic noise they add to the signal. The difference between the internal
noise and the maximum output level is the device's dynamic range. When a signal is
chained improperly through many devices, the dynamic range of the signal is reduced.
The nominal level is the level that these devices were designed to operate at, for best

dynamic range.
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[00022] A related measurement related to nominal level is signal-to-noise ratio.
Signal-to-noise ratio is usually defined as the difference between the nominal level and
the noise floor, leaving the “headroom” as the difference between nominal and
maximum output. The measured level is a time average, meaning that the peaks of
audio signals regularly exceed the measured average level. The headroom
measurement defines how far the peak levels can stray from the nominal measured
level before clipping. The difference between the peaks and the average for a given
signal is the crest factor.

[00023] Gain is applied to make the average signal level correspond to the
designed or nominal level.

[00024] Generally, these audio leveling devices comprise dynamic range
compression, also called DRC or simply compression. Compression reduces the
volume of loud sounds or amplifies quiet sounds by narrowing or "compressing" an
audio signal's dynamic range. Compression is commonly used in sound recording and
reproduction and broadcasting and on instrument amplifiers.

[00025] In other words, a compressor reduces the level of an audio signal if its
amplitude exceeds a certain threshold. 1t is commonly set in dB, where a lower
threshold (e.g. -60 dB) means a larger portion of the signal will be treated (compared to
a higher threshold of -5 dB).

[00026] Downward compression reduces loud sounds over a certain threshold
while quiet sounds remain unaffected. Upward compression increases the loudness of
sounds below a threshold while leaving louder passages unchanged. Both downward

and upward compression reduce the dynamic range of an audio signal.
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[00027] An expander performs the opposite function, increasing the dynamic
range of an audio signal. Expanders are generally used to make quiet sounds even
quieter by reducing the level of an audio signal that falls below a set threshold level. A
noise gate is a type of expander.

[00028] The signal entering a compressor is split, one copy sent to a variable-gain
amplifier and the other to a side-chain where a circuit controlled by the signal level
applies the required gain to an amplifier stage. This design, known as a "feed-forward"
type, is used today in most compressors.

[00029] There are a number of technologies used for variable gain amplification,
each having different advantages and disadvantages. For example, even in today’s
technology, vacuum tubes are used in a configuration called 'variable-mu': the grid-to-
cathode voltage changes to alter the gain. A voltage controlled amplifier (VCA) is also
used and which has its gain reduced as the power of the input signal increases. Optical
compressors use a light sensitive resistor (LDR) and a small lamp (LED or
electroluminescent panel) to create changes in signal gain. Optical compressors add
smoother characteristics to the signal because the response times of the light and the
resistor soften the attack and release. Other technologies used in audio levelers include
field effect transistors and a diode bridge.

[00030] With digital audio as is occasioned herein, digital signal processing
techniques are commonly used to implement compression via digital audio editors or
dedicated workstations. Often the algorithms used emulate analog technologies. The

amount of gain reduction is determined by a ratio. For example, a ratio of 4:1 means
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that if the input level is 4 dB over the threshold, the output signal level will be 1 dB over
the threshold. Therefore, the gain (level) has been reduced by 3 dB:

[00031] Threshold = -10 dB

[00032] Input = -6 dB (4 dB above the threshold)

[00033] Output = -9 dB (1 dB above the threshold)

[00034] The highest ratio of «:1 is often known as 'limiting'. It is commonly
achieved using a ratio of 60:1, and effectively denotes that any signal above the
threshold will be brought down to the threshold level (except briefly after a sudden
increase in input loudness, known as an "attack").

[00035] A compressor might provide a degree of control over how quickly it acts.
The 'attack phase' is the period when the compressor is decreasing gain to reach the
level that is determined by the ratio. The 'release phase' is the period when the
compressor is increasing gain to the level determined by the ratio, or, to zero dB, once
the level has fallen below the threshold.

[00036] The length of each period is determined by the rate of change and the
required change in gain. For more intuitive operation, a compressor's attack and release
controls are labeled as a unit of time (often milliseconds). This is the amount of time it
will take for the gain to change a set amount of dB, decided by the manufacturer, very
often 10 dB. For example, if the compressor's time constants are referenced to 10 dB,
and the attack time is set to 1 ms, it will take 1 ms for the gain to decrease by 10 dB,
and 2 ms to decrease by 20 dB.

[00037] In many compressors the attack and release times are adjustable by the

user. Some compressors, however, have the attack and release times determined by
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the circuit design and these cannot be adjusted by the user. Sometimes the attack and
release times are 'automatic' or 'program dependent’, meaning that the times change
depending on the input signal. Because the loudness pattern of the source material is
modified by the compressor it may change the character of the signal in subtle to quite
noticeable ways depending on the settings used.

[00038] Regardless of how the sound leveling is achieved, the output from the
leveling device is then fed into the means for enhancing the sound.

[00039] As shown in Fig. 1, an audio signal from the leveling device 16 is
processed beginning at 221.

[00040] At the outset, it should be noted that the ensuing description of sound
enhancement is contemplated as being incorporated into a microchip having DAW
software imbedded therein. Alternatively, a PC board which is disposed within the
housing having the requisite circuitry which simulates the compressor, fader, expander,
limiter, etc., functions and can be utilized to create the sound enhancement function.
[00041] According to the present invention, generally, enhancement is achieved by
taking the output of the leveling device and creating a signal of that initial signal and at
least one secondary signal which is also a duplicate of the initial signal and creating at
least two layers therefrom. Optimally, each of the layers is processed by an equalizer
which is at a selected frequency. The frequencies of each layer can be the same or
different from each other.

[00042] Preferably, at least one of the layers is processed by passing it through a
preselected electronic equipment, e.g. plug-ins and/or outboard gear. As described in

U.S. Patent No. 9,390,698, the disclosure of which is hereby incorporated by reference
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the volumes are initially adjusted. Then, after at least one layer is processed, the
signals are layered and passed through an equalizer, then have their volumes adjusted,
then passed through a leveler and, then, a master fader from which the layered signals
are outputted.

[00043] As shown in Fig. 1, inputted signal 220 from the leveler is processed at
221. Typically, the level is adjusted to about 8 to 16 dB. A standard volume control is
utilized. Alternatively, the signal volume may be raised, lowered or adjusted at any
point in the enhancement process.

[00044] Initially, an equalizer 222 either filters out any unwanted frequencies or
boosts or adds frequencies in the duplicate signal. The output from the equalizer is split
into at least one exact copy of the initial signal and one secondary signal which is an
exact duplicate of the signal of the initial. The signals are then processed and layered.
In Fig. 1, this is shown as Layer 1 at 223 and Layer 2 at 233. Frequencies in the range
of 125 to 400 cycles per second can be adjusted to any desired levels or volume, any
subsequent layers will be affected by this reduction. The use of the equalizer can, if
desired, be eliminated, but has found to be important in facilitating processing of the
signal during subsequent processing of each of the layers 223, 233.

[00045] Although not shown in the drawing, if desired, more than two layers can
be produced such as Layer 3, Layer 4, etc. which can be processed according to the
manner shown in Fig.1.

[00046] As shown in Fig. 1, the copied or duplicated audio signal 220 is processed
at 221. Once the original signal is inputted into the device, it is processed by the chip,

beginning at step 221. Typically, the level is adjusted to about 8 to 16 dB. A standard
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volume control is utilized. Alternatively, the signal volume may be raised or adjusted at
any point in the enhancement process, i.e. when premastering, mastering or
remastering.

[00047] The equalizer 222 either filters out any unwanted frequencies or boosts or
adds frequencies in the duplicate. The output from the equalizer is split into the at least
one exact copy of the initial signal or file and the secondary signal which is an exact
duplicate of the signal of the initial identified as Layers 1 and 2, respectively. In Fig.1,
this is shown as Layer 1 at 223 and Layer 2 at 233. Frequencies in the range of 125 to
400 cycles per second can be adjusted to any desired levels or volume. Any
subsequent layers will be affected by this reduction. The use of the equalizer can, if
desired, be eliminated, but has been found important in facilitating processing of the
signal during subsequent processing in each of the layers 223, 233.

[00048] Although not shown in the drawing, if desired, more than two layers can
be produced such as Layer 3, Layer 4, etc. which can be processed according to the
manner shown in Fig.1.

[00049] During the processing of Layer 1 denoted at 223, Layer 1 is first adjusted
in volume by fader 223a and is, then, processed by equalizer 224; adjusted in volume at
225 via an equalizer volume control; compressed by compressor 226; adjusted in
volume by a compressor volume control, again, at 227; processed by
compressor/expander 228; has its volume once again adjusted by the fader at 229;
processed by equalizer 230; adjusted in volume, again, by an equalizer volume control
at 230a; and, then, processed by limiter 241 and sent to the output through master fader

241a and output 241b.
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[00050] Although not shown, it is to be understood that in lieu of the equalizer 224,
a fader may be substituted therefor and the volume adjusted accordingly.

[00051] Layer 2 denoted at 233 is processed in the same manner as Layer 1
processing and, therefore, Layer 2 is first adjusted in volume by fader 233a; processed
by equalizer 234; then adjusted in volume by the equalizer volume control at 235;
processed by compressor 236; adjusted in volume again by the compressor volume
control at 237; processed by compressor/expander 238; adjusted in volume again at
the fader 239; merged atop or layered atop Layer 1 at a combining bus layered signals
260 prior to entry into the equalizer 230 where the merged layers are processed by
equalizer 230; undergoes final adjustment in volume 230a by the equalizer volume
control; processed by limiter 241 and outputted through master fader 241a and
outputted at 241b.

[00052] More particularly, just prior to entry into the equalizer 230 the combining
bus 260 is used to layer the incoming signals which then layered signals are processed
together. The output is thus the layered enhanced audio.

[00053] Synchronization of the processing of all layers is important. The time
required for each layer to pass through its respective processing is substantially
equivalent so that each layer’s signal takes substantially the same amount of time to
pass through its processing and merge at the combining bus 260 and be outputted as at
241b. Optimally processing is done at the same time.

[00054] The signals produced by each layer 223, 233 can be equal in loudness,
but in most cases, usually Layer 1 223 is louder than Layer 2 at 233. For example,

Layer 1 can have its bass minimized while emphasizing and processing higher

11
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frequencies. Layer 2 can have its higher frequencies minimized while emphasizing bass
frequencies or vice versa.

[00055] Similarly, If the bass frequencies in the initial audio signal are weak, Layer
2 processing can increase the loudness of the bass frequencies so that when the
processed signals are joined at the combining bus 260 and prior to entry into the
equalizer 230, volume adjusted 230a, and passed through the limiter 241, master fader
241a and output 241b, the resulting audio signal, ordinarily or usually, increases a bass
component with a greater volume and presence than is the case in the initial audio
signal or vice versa.

[00056] Layer 1 and Layer 2, each, ordinarily, focuses on a band of frequencies
that is different from any band of frequencies focused in the other layer. The
frequencies that are not being focused on in one layer are being focused on in another
layer and complement each other.

[00057] After enhancement, the dynamic range appears to be retained. When a
compressor such as at 226, 236, is utilized, the threshold setting is typically adjusted to
the user’'s desires. Preferably, each layer is processed with the equivalent at least one
piece of enhancement equipment. While the processing shown in Fig. 1 is preferred, in
practicing the present invention, it is essential that the signal pass through two pieces of
equipment, e.g., compressor/expander and fader, etc. As used herein, the term
“multiple pieces of equipment” is intended to include the equivalent of a single piece of
electronic equipment which provides one or more multiple functions, e.g. compressing,
volume reduction, enhances, equalizing, etc.

[00058] After enhancement, the dynamic range appears to be retained.

12
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[00059] When a compressor such as at 226, 236, is utilized, the threshold setting
is typically adjusted to the user’s desires. However, the layers can be in the same
band.

[00060] Preferably, each layer is processed with at least an equivalent of one
piece of enhancement equipment. While the processing shown in Fig. 2 is preferred, in
practicing the present invention, it is essential that the signal pass through an equivalent
of two pieces of equipment, e.g., compressor/expander and fader, etc. The term
“multiple pieces of equipment” is intended to include software or hard wired circuitry
which simulates a single piece of electronic equipment which provides one or more
multiple functions, e.g. compressing, volume reduction, enhances, equalizing, etc.
[00061] In general, the particular frequencies that Layer 1 or Layer 2 emphasizes
will experience an increase in volume compared to their volume levels when the
frequencies first enter the onset of the layering process from the equalizer 222.

[00062] After the sound enhancement processing is completed, it is transmitted
through the output port 14 from the sound enhancement device into a receiving device
having a suitable port, such as, in a television, computer monitor or similar high
definition device.

[00063] It should be noted that although the present invention has been described
as two separate devices, it is within the scope hereof that the present invention
comprise a single device comprising the leveler and the sound enhancement device

which, itself, can be a microchip, PC board or software embedded into the leveler.
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CLAIMS
1. A device for audio leveling and sound enhancement, which comprises:
(a) a housing having an input port for receiving an inputted audio or audio-

visual signal from a source and an output port for transmitting the signal from the device
to a receiving device;
(b) an audio leveler disposed within the housing and including;
(1) an input port in electrical communication with the housing input
port;
(2)  means for leveling the input from the source;
(3) an output port;
(c) means for enhancing the audio signal received from the source the means
for enhancing including;
(1) an input port for receiving the output from the leveler; and
(2)  an output port in electrical communication with the output port of
the housing; and
(3) means for layering the inputted signal received from the audio
leveler.
2. The device of claim 1 wherein the housing input port is in electrical
communication with an HDMI cable.
3. The device of claim 1 wherein the audio leveler includes means for tracking the
dialog signals from the source while bringing the source to peak.
4. The device of claim 1 wherein the means for enhancing the sound comprises a

microchip disposed in the housing.

14
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The device of claim 1 wherein the means for enhancing the sound comprises a

pc board disposed in the housing.

The device of claim 5 wherein the means for enhancing the sound comprises:

(a) means for inputting the original audio file into a signal divider and for
outputting the original audio file and at least one exact duplicate of the original
audio file;

(b) a first equalizer in communication with the means for inputting and outputting,
the equalizer simultaneously and at the same time lowering the volume of the

original audio file and the at least one exact duplicate;

(c) means for processing each audio file outputted from the equalizer
simultaneously and at exactly the same time, each means for processing
having an associated audio file associated therewith each means for
processing, comprising:

(1) afirst limiter in communication with the first equalizer;

(2) means for lowering the volume of an output from the limiter;

(3) a compressor receiving the output from the means for lowering the

volume and having an output;

(4) means for lowering the volume of the output from the compressor, the

compressor having an output;

(5) an expander which receives the output from the second means for
lowering the expander having an output;

(6) means for lowering the volume of the output from the expander;

15
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(7) a second equalizer for processing the output from the expander; and

(d) a second limiter, the output from each of the second equalizers being
merged at the second limiter to provide a single re-mastered audio output

therefrom.

7. A method for leveling and enhancing the audio portion of an audio-visual
signal, comprising:
(a) reducing the volume of the audio signal,;
(b)  duplicating the audio signal to provide at least one exact copy of the audio
signal, the audio signal defining a first signal layer, the exact copy defining a
secondary signal layer [at least one equivalent secondary signal of the original
recording];
(c) separating the original audio signal and the equivalent secondary signal,
each as a whole, into two separate identical signal layers;
(d) reducing the amplitude in each of the signal layers;
(e)  synchronously processing the identical signal layers by;
(i) sequentially processing each of the signal layers with at least two
pieces of equipment selected from the group consisting of a limiter, an
expander, a compressor, and an equalizer, one of the signal layers being
processed within a first range of frequencies and the other signal layer
within a different range of frequencies; and
(i) reducing the volume of each of the signal layers as a whole when
each signal layer is transmitted from one of the above pieces of equipment

to another of the above pieces of equipment;

16
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(f) merging the processed signal layers at an equalizer;
(g)  processing together simultaneously the merged signal layers through at
least a limiter and a master fader and then outputted, and

wherein the time for processing each of the signal layers is the same.
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concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group I: claims 1-6: drawn to a device for audio leveling and sound enhancement.
Group II: claim 7: drawn to a method for leveling and enhancing the audio portion of an audio-visual signal.

-- see extra sheet

<
1. }A As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

m No protest accompanied the payment of additional search fees.
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X US 2014/0328503 A1 (SHIRAI) 06 November 2014 (06.11.2014), FIG 1, 2, para [0017], [0019], | 1,4,5
- [0036], [0038], [0040], [0046)-[0048], [0051], [0052), [0061], [0062], [00B6] | ===
Y 2,3

A 6,7

Y US 2014/0334627 A1 (KULAVIK et al.) 13 November 2014 (13.11.2014), para [0003], [0022], 2,3
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A 7

A US 2014/0053180 A1 (SHOYKHER) 20 February 2014 {20.02.2014), entire document 1-7

A US 2012/0170771 A1 (TSAI et al.) 05 July 2012 (05.07.2012), entire document 1-7

A US 2011/0299705 A1 (CHEN) 08 December 2011 (08.12.2011), entire document 1-7

A US 2010/0141845 A1 (KIKKAWA et al.) 10 June 2010 (10.06.2010), entire document 1-7

E] Further documents are listed in the continuation of Box C.
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“A”  document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L” document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“O” document referring to an oral disclosure, use, exhibition or other
means

“p”  document published prior fo the international filing date but later than

the priority date claimed

“T" later document published after the international filing date or priority

date and not in conflict with the apﬁliqation but cited to understand
the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone
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“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family
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Continuation of Box No. lll -- Observations where unity of invention is lacking

The inventions listed as Groups | and Il do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT
Rule 13.2, they lack the same or corresponding special technical features for the following reasons:

Special technical features:

Group | requires the special technical feature of a housing having an input port for receiving an inputted audio or audiovisual signal from
a source and an output port for transmitting the signal from the device to a receiving device, an input port in electrical communication
with the housing input port and an output port in electrical communication with the output port of the housing, not found in the other

group.

Group [i requires the special technical feature of duplicating the audio signal to provide at least one exact copy of the audio signal, the
audio signal defining a first signal layer, the exact copy defining a secondary signat layer [at least one equivalent secondary signal of the
original recording], not found in the other group.

Shared Features:
The only technical features shared by Groups | and |l that would otherwise unify the groups are an audio or audio-visual signal, an audio
leveler, and means for layering the inputted signal.

However, these shared technical features do not represent a contribution over prior art, because the shared technical features are
disclosed by US 2014/0328503 A1 SHIRAI 06 November 2014 (06.11.2014), which discloses an audio or audio-visual signal (para
[0040] -The signal mixed on the FX bus is AD converted into a digital audio signal in a digital circuit block 270...and a system effect is
added by digital processing...The signal (stereo LR signal) to which the system effect is added is DA converted to be restored to an
analog signal again and inputted internally to the EF input channel), an audio leveler (para [0066]-[0067]: Leveler 502), and means for
layering the inputted signal (para [0044]: With the COMP 114, degree of operation of the compressor (threshold and level) is controlled.
214 denotes a three-band equalizer (EQ). Level of the high band of the audio signal is controlled with the HIGH 115, frequency of the
middle band thereof is controlled with the MID_f 116, level of the middle band thereof is controlied with the MID 117, and level of the low
band thereof is controlled with the LOW 118. 215 denotes an on/off switch which stops supply of the audio signal from this input channel
as necessary).

As the shared technical features were known in the art at the time of the invention, they cannot be considered special technical features
that would otherwise unify the groups.

Groups | and |l therefore lack unity under PCT Rule 13.
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