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QSC Speakers
(continued from page 75)

around financial gain. The loudspeaker market
is roughly twice the size of the amplifier market, so the potential for growth is tremendous.
Secondly, offering loudspeakers makes it easier
for us to provide higher levels of support, because now we can supply complete systems.
The third, and equally important benefit, is that
there’s a fun factor in doing something new.
We’ve worked a long time with a fairly narrow
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focus and have done very well, but the challenge of doing something totally new, and the
risks that go along with it, are a powerful stimulant to the company as a whole.
Q: Beyond the products we’ve already
seen brought to market last month as part
of your alliance with ACE, what else can
we expect in the near future?
BE: We’re very close to bringing new, dedicated systems to the high-end corporate and industrial market. Typically, we’re still seeing
sound companies putting boxes designed for
touring into these applications, with less than
desirable results. It’s a losing proposition because of time and space—the systems are too

big, and in the fast-paced world of corporate
gigs, they simply take too long to set up. If all
goes according to plans, we’ll introduce a first
generation of new self-contained loudspeaker
systems which specifically address these issues
with plug-and-play simplicity, plus all the performance of a touring rig, minus the oversized
footprint.
Q: Will you incorporate DSP into this
approach?
BE: The products will be based around a Powered-system Core Module—or PCM—housing
subwoofers, complete system amplification,
and a full-range of DSP processing capabilities.
Everything will be software-controlled, within

an intuitive drag ‘n’ drop architecture. Other
new modular QSC loudspeaker components also slated for introduction will serve as building
blocks for the PCM, which can be integrated
with virtually any other 2-way active or 3-way
passive enclosure as well.
Q: At NSCA this past spring, QSC was
showing a line of prototype loudspeakers
which went beyond what’s just been
described.
BA: That showing was not a sales event. We
were simply displaying a lot of ideas to our customers, in order to get their input. We’re not
coming to market with all those products;
we’re coming to market with a small, highly
targeted line built for demanding customers.
We targeted this group first, because in
satisfying these people, we’ll learn what everyone needs.
Q: Many find it intriguing that QSC is
starting this entire endeavor from square
one. And indeed, this has to be a capitalintensive process. Wouldn’t it have been
easier to just buy another company that
already makes loudspeakers?
BA: By starting from scratch ourselves, we are
free to make better investment choices. Because we are a technology company, we’ve
been investing heavily in R&D. Most of the
companies we could’ve bought don’t have the
budget for the kind of gear we’re putting into
our engineers’ hands. Therefore, had we
bought an independent company, we’d have
had to spend money beyond the purchase
price to properly equip its R&D facilities. That
means we’d have paid twice to get the capabilities we wanted, and most likely still have
been saddled with a less-efficient manufacturing capacity as well. By starting fresh, we can
invest right where we need to, and build highly
efficient capabilities from the ground up.
Building this operation ourselves also benefits
our customers. When we asked ourselves
what owning an existing loudspeaker company would do for them, we came up short
on answers. We feel our customers like doing business with us because of our sense of
values, beliefs and practices. The thought of
trying to integrate an existing company into
our culture while being physically separated—most likely by great distances—was just
a huge challenge we didn’t feel was worth it.
Q: QSC will be facing a lot of competition
in this market. Were there ever any
doubts about entering it in the first place?
Isn’t it covered well enough already?
BA: I think there was a lot of hesitation initially. But the more we looked into it, the
more opportunity seemed to present itself.
Yes, there are a lot of players on the field,
and an even larger number of great products, but what we have is a chance to come
in and extend our already proven capabilities
into an adjacent market. We are trying to attract the same customers we’re already dealing with—people we do business with yearin and year-out. In the long run, meeting our
goals won’t come easy, but I think we’ll be
successful, mainly because we have such a
proven commitment to quality and a strong
customer-support ethic.
QSC Audio Products
Voicelink: 800-854-4079
Weblink: www.qscaudio.com
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soundInnovations: the manufacturer’s view
Blue Sky: Evolution and the Art of Speaker Design
by Pascal Sijen and Rich Walborn
hrough the ages, science and art have
always been closely linked. These days,
people have forgotten how much individual artistic talent goes into truly magnificently engineered products. An example of a
product that requires a considerable amount
of technical and artistic talent is an accurate
studio monitor. This article will show how a
new technology, known as BOO, can bring
artistic vision and ideal acoustic performance
to the marketplace more quickly and take

T

out much of the guesswork.
Designing a modern loudspeaker involves
many factors, including: output requirements,
room acoustics, directivity requirements, psychoacoustics (how people perceive sound),
and design philosophy. Design philosophy can
also be interpreted as the artistic vision for a
product. Artistic vision/design philosophy is
typically made up of the factors that a company or engineer has found through research
and experience makes a speaker sound
“good.” For Blue Sky International, these fac-

tors usually include such things as smooth onand off-axis frequency response, flat on-axis
response, a certain output requirement and a
wide listening window.
Unfortunately, the process of getting from
a set of components and the necessary cabinet to a “good”-sounding speaker is typically
hit or miss at best. Prior to starting the design
of a loudspeaker, a manufacturer will typically
take the performance data of the drivers,

It’s Playback Time
ig consoles are not yet obsolete. In film, television, and music production, large-format
recording, mixing and on-air consoles currently remain unmatched in the complexity of mix
paths, the sophistication of control surfaces, the
scope and scalability of I/O and mix structures, and
the ability to operate in real time. In the long term,
our concepts of console and workstation will converge, which we see beginning as more consoles
begin to accept plug-ins or support dedicated
reverb and delay effects.
While the knob-encrusted behemoths may
hold their own for some time, they are falling be-

B

hind in one fundamental area that gives workstations a big advantage. Consoles don’t record and
playback audio. While this was an enormous technological hurdle a few years ago, today it’s a piece
of cake. By integrating audio recording and playback capabilities with other console functions and
by cross-referencing multitrack audio data and
console metadata within one environment, console manufactures could greatly enhance the current and future viability of their products. Based on
recent developments in disk recording and taking
advantage of the modularity of modern console
(continued on page 119)

(continued on page 114)

BURBANK, CA—Royer Labs has released a
new demonstration CD intended as an
introduction to the company’s modern
ribbon microphones, and as a tool for
Royer owners to learn new recording
methods and expanded uses of Royer
ribbon mics (for more on the mics, see
page 66). The CD contains a wide variety of recordings, mostly short excerpts
(20 to 80 seconds) of tracks ranging
from Grammy-winning, major-label
productions to home recordings made
with literally one mic and small harddrive systems.
John Jennings of Royer says, “I’ve
had hundreds of tracks show up on my
desk that were cut on our mics, and I’ve
always thought that people needed to
hear this stuff. So much of it sounds so
damn good!”
Dialog throughout the CD tells
which mics were used on each excerpt

of music and, on some pieces, gives information on how the microphones
were placed. The CD’s booklet has technical notes on the recordings. The CD
ends with five tracks of microphone
comparisons made by Steve Albini at his
Chicago studio, Electrical Audio. Royer
also maintains a demo CD page on its
website that lists the tracks and shows
descriptive photos of some of the
recording sessions.
The CD’s dialog was cut on a Royer
R-121 and gives an idea of how the microphone can perform in voiceover and
broadcast applications. The Royer Labs
demonstration CD is free ($3.50 S&H
charge in the U.S.) and can be ordered
by contacting Royer Labs.
Royer Labs
Voicelink: 818-760-8472
Weblink: www.royerlabs.com
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Innovations
(continued from page 105)

design a box and then start the process of
modeling a crossover and EQ. Typically, a software program is used that takes into account
some of the driver parameters and the box
parameters and then creates a “rough”
equalization and crossover design. The problem with this simulated crossover network is
that the software rarely considers on- and offaxis frequency response, electrical response
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and the many ways to get to the same point.
Additionally, the real-world measurement data rarely correlates with the predicted acoustic response and always requires many tweaks. These tweaks can take
a huge amount of time and are akin to a
painter having to try hundreds of mixtures
of paint, then paint the entire canvas and
then start over again because it doesn’t
look right. This process is wasteful and
time-consuming, plus it distracts the engineer from getting to the “artistic vision”
and acoustic performance criteria that are
important to him or her.
To deal with this problem, Audio Design
Labs created a software program called

BOO, which is an acronym for Binary Organic Optimization. BOO combines a highpowered electro-acoustic simulator with an
optimizer based on a genetic mathematical
algorithm called differential evolution. Genetic algorithms are simplified mathematical models of the biological processes that
organisms like bacteria use to mutate and
evolve. You can apply the same strategy to
optimize electro-acoustical circuits. In this
case, the speaker is the organism, the
crossover the DNA, and the components
are the genes.
The program is given a target response
curve, which is the goal of the evolution
process. The program then creates a popu-

lation of organisms (speakers) with genes
(component values). Then parents are selected out of the gene pool and combined
with a randomized vector (mutation) to create children. The children that match the
target better than their parents survive
(evolve). The ones that are inferior to their
parents die (don’t survive). Thereby, a new
population of organisms is created, and the
process repeats until the process can evolve
no more (the crossover is the best it will be).
BOO has now created an optimal
crossover design, which takes into account
the many complex characteristics of the
drivers and the enclosure. Multiple parameters can now be evaluated, including the
electrical signal that will be sent to each
driver, the on- and off-axis frequency response and how close the system performance will get to the design goal. If the system doesn’t perform as desired, changes
can be made (new tweeter, woofer, different box, new crossover topology, etc.) and
BOO can rerun the evolutionary process
until the system is performing as desired.
At this point, it is time to build a realworld crossover and speaker system, measure the performance of the product, compare it to the predicted results and move
on to the next step of the design
process—listening tests. It must be said,
that it is extremely rare for BOO’s predicted
performance to be off by any great degree
(if any). In fact, real-world measurement
errors have been discovered using BOO’s
predictions.
BOO is a proprietary technology first
used in the development of Blue Sky International’s Sky System One, made up of
SAT 6.5 and SUB 12. The Sky System One
conforms to THX’s rigorous standards and
has been approved for use in THX pm3
Certified Studios. The SAT 6.5 biamplified
satellite speakers feature a cast-aluminum
frame, 6.5-inch hemispherical driver, and a
1-inch, dual-concentric, diaphragm tweeter with integral wave guide for superior
off-axis response.
The SAT 6.5 is powered by two customdesigned, 100-watt amplifiers with an optimized electronic crossover. The Blue Sky
SUB 12 was specifically designed to complement the SAT 6.5, and features a castaluminum frame, 12-inch forward-firing
driver with 2-inch voice coil, and a dedicated 200-watt amplifier. In addition, the SUB
12 has a built-in 2.1 bass-management system with a fourth-order, 80 Hz Linkwitz-Riley low-pass filter and second order 80 Hz
high-pass filter for the satellite.
Later this year, a white paper will be
made available on the Blue Sky and Audio
Design Labs websites (www.abluesky.com;
www.audiodesignlabs.com) laying out in
greater detail the technology behind BOO.
As a side note, no embryos were destroyed
in the development of BOO, but we may
have lost a mouse or two.
Pascal Sijen is chief marketing officer for
Audio Design Labs, co-founders of Blue Sky
International. Rich Walborn is chief technical officer for Audio Design Labs. Audio
Design Labs is an equal partner in Blue Sky
International with Group One, Ltd.
Blue Sky International
Voicelink: 631-249-1399
Weblink: www.abluesky.com
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