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room was appropriated. Clear thinking and
knowledgeable people made the small room
into a sonically and visually charged home
theater. 36
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THE PM4000 WILL PLERSE

When it comes to getting the
right mix, your toughest critics
aren’t the promoter, the audience or even the
guy on stage with the full-body tattoo.

It’s you. the person behind the console.

Which is reason enough to check out
Yamaha's PM4000 pro mixing console and our
companion monitor mixer, the PM4000M.

Both include the same features which made
the PM3000 the best-selling pro audio mixer in

cleleiideieieee e

the world. Plus a few extras that
may sound familiar, because we
listened to your feedback while designing our
latest console. The result is sound so clean it's
like getting a new pair of ears.

For more information, call Yamaha at
1-800-937-7171, Ext. 110. You'll find out just
what the PM4000 is really capable of.

Which will please your YAMAHA@

critics for a while, anyway.

TN ED TR SR AR D O R 5

DL e

© 1993 Yamaha Corporation of America. Pro Audio Products, P.0. Box 6600. Buena Park. CA 90622-6600, (714) 522-9011.
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INTRODUCING THE
PEAVEY CS-X SERIES

For many years, the
Peavey CS® Series has lead
the field in high performance
power amplification. The CS
Series has become legendary
for ruggedness, dependabili-
ty and superb performance
with completely unmatched
patching/plug-in capabilities.
Now, Peavey is proud to
announce the new CS-X
Series with dramatically
improved performance speci-
fications at no increase in
price! This startling achieve-
ment is made possible by
Peavey’s high volume pro-
duction, state-of-the-art man-
ufacturing, and advanced

~ audio tgﬁm 3

THE X-TRA POY
OF PEAVEY

GS°1200 X

DC-TRA POWER.

The new CS-X Series power amplifiers reliably drive two ohm
loads to extremely high power levels while maintaining current

four and eight ohm ratings. For example, the industry leading CS-
800 now delivers 600 watts RMS per channel into 2 ohms!

CS 400X

CS 800 X

® 210 W RMS into 4 ohms

® 300 W RMS into 2 ohms (per channel)
® 420 W RMS into 8 ohms

@ 600 W RMS into 4 ohms (bridged)

GS 1000 X

® 420 W RMS into 4 ohms

@ 600 W RMS into 2 ohms (per channel)
® 340 W RMS into 8 ohms

® 1200 W RMS into 4 ohms (bridged)

CS 1200 X

@ 525 W RMS into 4 ohms

©® 750 W RMS into 2 ohms (per channel)
@ 1050 W RMS into 8 ohms

o 15[]0 A Radiialto: s (bridged)

@ 630 W RMS into 4 ohms
© 800 W RMS into 2 ohms (per channel)

® 1260 W RMS into 8 ol
© 1800 W RM idged)



“DCTRA PERFORMANCE.

Along with increased power, the new CS-X Series
maintain awesome industry standards for band-
width, slew rate, distortion specifications and
overall performance excellence and versatility.

o pDT® compression with LED indicators and defeat switch
@ Slew Rate: 40 V/microsecond, stereo mode, each channel
@ Power Bandwidth: 10 Hz to 50 kHz @ 4 ohms, rated power
@® Total Harmonic Distortion: Less than 0.03%, rated power
@® Hum and Noise: 100 dB below rated power, unweighted

@ Auto 2-speed fan cooling

@® Independent channel thermal / fault protection

@ Transient free turn on / off

@ Recessed crossover socket for plug-in modules
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cS* 800 X

World's Best Selling Power Amplifier

CS“ 200 X

® 2 recessed balanced input transformer sockets for PL-2's

® Single XLR & dual phone plug inputs'each channel

® Phone plug inputs are guasi-electronic balanced

@ XLR input can be transformer balanced

@® Dual phone plug and 5-way binding post outputs each channel

@® DDT activation LED & power LED 2ach channel ( 1000X and 1200X
feature a power LED array and -
thermal indicator each channel)
@ Rear panel DDT defeat & bridge
mode select slide switches

Peavey’s CS® Series P
plug-in modules offer you
utmost patching flexibility
allowing biamp and triamp
configurations with various
crossover points available |

| = - NO 2>€-TRA GOST!
CS 10002, x

e 5 Incredibly, all the extras
have not increased the cost
of these world-standard
amplifiers (the CS 800 X is
still only one dollar per
watt)! Only from a company
with nearly thirty years of
power amp experience could
you expect this. A company
with the power of high
volume production and
advanced manufacturing
technology...

The X-tra Power of Peavey.

PEAVEY ELECTRONICS CORP.

711 STREET / MERIDIAN, MS 39302-2898
TEL. (601) 483-5365 FAX (601) 486-1278
©1993
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Introducing the new AUTOCOM from
Behringer.

Uli Behringer knows great sound when he hears it.
Nicknamed “The Ear” since childhood, his special gifts
as a musician and engineer are reflected in every one
of his products.

So it makes perfect sense that his new AUTOCOM
Compressor/Limiter produces the smooth, musical
sound that immediately distinguishes Behringer
processing in any setting.

But Behringer also wanted to make the AUTOCOM
incredibly easy to use. So he developed an intelligent
*AUTO" processor that automatically sets attack and
release times based on the dynamic content of the
program material, without any “pumping” or
“breathing.”

He also included manually adjustable attack/release
times for more sophisticated control over the

01993 SAMSON

THE SOUND OF OUR COMPRESSION IS MUSIC TO THE EAR.

compression. And a switchable Soft/Hard Knee
function that lets you vary the AUTOCOM from softer,
“musical” compression to a harder, limiter-type effect.

For added flexibility, the AUTOCOM operates in dual
mono or true stereo. Endowed with Behringer quality
down to the smallest detail, it features servo balanced
inputs and outputs and a five year warranty.

The new AUTOCOM from Behringer. The Ear for
musical compression.

N\
y N
g | @ \.\\
b

THE PERFECT EAR, /IBEHRINGER)\

For more information about Behringer Signal Processing,
please call 1-516-932-3810 or write to Samson Technologies
Corp., P.O. Box 9068, Hicksville, NY 11802-9068.

Behringer is exclusively distributed in the U.S. by Samson Technologies Corp.
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Experts believe that
"ELF" (extended low frequency)

technology - it will eventually become the industry

E
l'o' 2 c NNE
is such a revolutionary new bass LLOWFR
standard for all low frequency sound reproduction. GRAroR

The Bag End ELF-1 utilizes a patented dual integrator to operate the driver

below resonance. The traditional "above resonance" speaker design is limited in the low

range, offers clumsy phase shift and delay from the use of equalizers and filters, favors the notes

near resonance, and requires a large box to reach the low range notes. Whereas, the ELF system delivers
perfectly flat frequency response down to 8 Hz (more than an octave lower than the lowest musical note), naturally
uniform phase response and dynamic driver protection, all within a very small enclosure.

The Bag End ELF-1is the exact opposite of all traditional thinking. It is power and fidelity. It will change your basic thinking

about bass sound forever. Call today or contact your local Bag End dealer and check out for yourself the biggest little new kid in town.
ELF < and the ELF symbol are

BAG END Loudspeakers P.0 Box 488 Barrington. (L 60011 (708)382-4550 Fax: (708)382-4551 @ Lang Wickessnam Laba. o Y
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NEWSLETTER

WINTER CES INCREASES

The Winter CES (International Winter Consumer Electronics Show) has announced that it is “headed
for a total sell-out.” The expanded show includes a new pavilion structure added to the videogame
area. CES says there has been a 17.7 percent increase in applications submitted and a 24.6 percent
increase in exhibit space. The show takes place at the Las Vegas Convention Center, Hilton, Mirage,
and Sahara Hotels January 6 through 9, 1894.

The EIA, sponsor of the Consumer Electronic Shows, has announced that it has reached an agreement
with Guazzelli Associados of Brazil to produce the first annual CES South America in Sao Paulo, Brazil
next August.

SONY PERIPHERALS FOR VIDEOCONFERENCING

Sony Electronics Inc. has announced the introduction of two computer peripherals for personal
computer based multimedia and videoconferencing applications. The PCS-V2 integrates a color video
camera, micrcphone and speaker in a single unit that fits on top of a desktop computer monitor. The
PC8-4 incorporates all of the features of the PCS-V2, plus full duplex echo cancellation. Leo Flotron,
Sony marketing manager for videoconferencing, said, “The beauty of both modules is that the required
audio and video components are integrated into a single, compact unit.” Fiotron added that likely
system integrators/resellers using this equipmenst include computer companies, telecommunication
companies, and communication solution integrators. The PCS-VR will be delivered during the fourth
quarter with a suggested list price of “under $1,000.” The PCS-V4 will be ready for delivery in 1994.

HOME THEATER ASSOCIATION EXHIBITS

The Home Theater Center, sponsored by Dolby Laboratories and the Home Theater Industry Associa-
tion, was presented at the Video Software Dealers’ Association convention in Las Vegas. Participants
included Atlantic Technology, Bose, Cerwin-Vega, Denon, Fosgate, Harman-Kardon, Harman Video,
Infinity, JBL, Now Hear This, Yamaha, Monster Cable. Ken Furst, HTIA’s acting executive director,
also organized exhibits at Cedia and at the furniture show in High Point, North Carolina.

INLINE ACQUIRED BY EXTRON

RGB Systems (dba Extron Electronics) has acquired Inline, Inc. According to RGB, the move by the
United States Bankruptcy Court of the State of California approved the sales and turned over the stock
in Inline to Extron and its president and ceo Andrew Edwards, for a credit sale of $300,000 to be
applied towards a $7.5 million judgment against Jack and Semyon Gershfeld. Mikhail Gershfeld has
resigned from Inline.

TEKTRONIX EXPANDS PRESENCE

Tektronix has expanded its presence in the audio market with the introduction of the first of a
planned family of products, along with an exhibit at the AES convention,. The Tektronix AM700 is a
high performance audio test and measurement instrument comprising analog and digital generators,
analog and digital acquisition units, internal control, display, processing, and storage. Shipment is
expected by the first quarter of 1994. Additional products in the family are expected to include hand
held units.

SYN-AUD-CON WORKSHOP PRE-NAMM

Symergetic Audio Concepts is cosponsoring the Fifth Live Sound Reinforcement Workshop on January
17 through 19, 1994 in Orange, California at the Chapman University Campus. Registration fee for
the workshop is $650 per person. The staff will include Will Parry of Signal Perfection, M.L. Procise of
Showco, Albert Lecesse of Audio Analysts, and Dave Scheirman of Concert Sound Consultants. Ad-
vanced classes will be conducted by Kenton Forsythe and Mick Whelan. The workshop is cosponsored
by Pro Sound News.
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NEWSLETTER

CONFIDENCE DOWN FOR THIRD QUARTER

According to the National Association of Wholesaler-Distributors, confidence in the economy’s likely
performance during the third quarter has deteriorated from earlier 1993 levels, according to a survey
by the Association of wholesale distribution industry business executives. The executives’ confidence
index decreased from 105.0 to 103.0 for the third quarter. The index operates on a base of 100,
recorded in the fourth quarter of 1989 when the index was begun.

STANDARDS FOR VIDEO CD

Matsushita, Philips, Sony and Victor Company of Japan (JVC) have announced that they have
established the basic specifications of the “Video CD” format, including two optional features, and
have agreed to cooperate closely on promoting the new format. They have also created a common logo
mark that signifies compatibility in any hardware and software based on this format. The “Video CD”
is based on the Karaoke CED format that JVC and Philips established as a standard in March 1993.
The two optional features include two levels (normal and high resolution) of still picture playback
functions and playback control. The format can store 74 minutes of audio and digital full motion
pictures based on the MPEG1 standard on 182 cm CD.

MARK KNOX NAMED TO SAMSUNG

Mark G. Knox has been named national marketing manager for its Audio and Laser Disc player prod-
ucts. The announcement was made by John Garrison, video president of marketing. Knox most re-
cently was product manager, home/specialty audio for Denon America. Prior to that he held various
product management positions with Matsushita.

COHERENT AND ANIXTER SIGN AGREEMENT

Coherent Communications Systems Corporation has teamed with Anixter to “make Coherent’s
conferencing products more avallable to end users” according to the company. Anixter has signed a
North America distribution agreement to resell Coherent’s ConferenceMaster product line. The
ConferenceMaster is a full duplex portable teleconferencing unit with Sculptured Sound.

PIRELLI RELOCATES

Pirelll Cables North America has announced the relocation of Pirelli Cables’ North American head-
quarters and the “streamlining of its central management structure.” The streamlining creates a
consolidation of the administrative functions from the corporate headquarters, the energy division
offices, and the communications division offices into a new office in the Columbia/Lexington, South
Carolina area.

FERROFLUIDICS ANNOUNCES LAWSUITS

Ferrofluidics Corporation has announced that two actions have commenced in the United States Dis-
trict Court, District of Massachusetts, that name as defendants the company and some of its officers.
A shareholders’ suit was previously brought against the company. According to Ferrofluidics, the suits
allege violations of federal security laws and that certain statements were false and misleading. The
company “intends to vigorously defend these lawsuits.”

PIONEER FORMS NEW GROUP

Pioneer New Media Technologies has announced the formation o the Broadcast and Professional Group
to handle marketing, sale and support for a line of products designed for the broadcast and video
production professional, with the Pioneer VDR-V1000 Rewritable Videodisc Recorder at its heart.

Jim Burger is national sales manager for the group.

10  Sound & Communications



WITH VIDEO, VGA AND MAC Il COMPATIBILITY,

IT'S THE LCD THAT PUTS CRT OUT OF THE PICTURE.

&  Fle Edit Mode Filler Softings Windows N

INTRODUCING THE SHARP XG-E800U.
THE WORLD'S FIRST FULL-COLOR MULTIMEDIA LCD PROJECTOR.

Now, the leader in LCD brings you all the solid state advan-  also gives you a built-in power zoom lens that delivers large
tages of LCD video projection plus direct computer compati-  screen images up to 200 inches measured diagonally. And
bility. Sharp’s latest breakthrough you have the flexibility of tabletop,
in TFT Active Matrix technology, ceiling mount, or rear projection.
the XG-E800U, gives you excep- There's even a convenient wireless
tionally bright, high-resolution backlit remote plus a built-in audio
video images up to an incredible system. What's more, at just 30
560 lines. And computer projec- Ibs., the convergence-free
tion with full 640 x 480 pixels. Just connect your video and ~ XG-E800U is easy to set up and extremely portable. So
VGA or MAC Il computer directly into the projector for dra-  contact your local authorized Sharp Industrial LCD Products
matic, full-color multimedia presentations. The XG-E800U  dealer for a demonstration. Or call 1-800-BE-SHARP Ext. 444.

SHARP.

FROM SHARP MINDS
LCD COME SHARP PRODUCTS"

'LCD PROJECTION SYSTEMS « LCD COMPUTER/VIDEO PROJECTION PANELS « LCD DIRECT VIEW MONITORS
©1993 Sharp Electronics Corporation. LCD Products Group, Sharp Plaza, Mahwah, NJ 07430-2135. (201) 529-8731. Fax (201) 529-9636. Simulated Screen Image.
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LETTER FROM THE EDITOR

Mics and
Acquisitions

Some months ago we wrote in these
pages that Harman International was
in negotiations to buy a “microphone
company.” Those of you clever enough
to figure it out or hardy enough to call
us found out that the microphone com-
pany was AKG, and was actually more
than just a mic company. We had been
asked by both companies involved,
which are both public, to hold off print-
ing the whole story. And, rightly or
wrongly, we did so. On September 24,
the acquisition became official as
GiroCredit handed over its AKG con-
trolling stock to Harman International
Industries. According to the official
press release from AKG, the move will
mean layoffs (“reduction of person-
nel”) and consolidation, along with a
move from the red for AKG.

Harman issued its own official press
release and has offered its manage-
ment for interviews.

Meanwhile, other microphone news
has made its appearance, as Sound-
field has been sold by AMS/Neve to
Drawmer and is being set up as a sepa-
rate company, SoundField Research
Ltd.

But amidst all this movement and
countermovement, the bottom line is
— how will the industry fare? Does
any or all of this make any difference
on the front lines of installation? De-
spite what the stock market does or
the media print or the pundits predict,
the only thing that matters in the end
is how you people — our readers —
are affected. What products will be
available, at what cost?

As far as Harman is concerned, the
company has been on an acquisition
binge, recently acquiring Audio Ac-
cess and Phoenix Systems, as we
wrote about at the time.

Harman, KH, and other companies

12  Sound & Communications

such as Tannoy and Atlas/Soundolier,
not to mention the Japanese giants
such as Sony, Panasonic, JVC, etc.
have been proceeding on two fronts —
the professional front and the resi-
dential consumer electronics front.
Many of our readers are facing the
same actions. Although some observ-
ers with whom we keep up claim that
sound contractors are showing less
inclination to deal with residential
jobs, others are saying the opposite.
From a personal standpoint, [ see a lot
of snobbism in the industry — from
both ends. Contractors are apt to tell

me they are loathe to get into residen-
tial work because they don’t want to
deal with the small homeowner. And
residential specialists are apt to look
down at the contractor who “deals only
with low bid” and is presumably not an
artiste.

Needless to say, either of these at-
titudes is foolish. The aim is to put
together media systems wherever they
are needed, and to make a living do-
ing it.

Best regards,

Judith Morrison
Editor in Chief
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DR. WOKKA

HOW TO BE AN ACOUSTICAL
GONSULTANT. . . AND
HAVE IT ALL

Dear Dr Wokka,

Look, I really appreciate your col-
umn and the advice in it. I loved the
last one about the vocal techniques
used to correct pink noise curves. This
has saved me tons of money already.
However, you have to help me solve
a major bummer in my life. You see,
I have been a sound contractor for 25
years now and I am sick of it. My fam-
ily never sees me because I am perma-
nently “out on the job site.” I am sick
of tearing my flesh on CD horns, sick
of nuts and bolts and barrier strips and
wire cutters, sick of crimping things
and wearing “work” clothes with the
company's logo on it, sick of being
looked down upon as a second-class
citizen at AES shows. If I look at an-
other Allied or Newark Electronics I
think I'll die. I'm sick of bid specs, sick
of the company work van, sick of
Dunkin’ Donuts, sick of barrier strips,
sick of wire strippers, sick, sick, sick.
What do I do? I don’t want to be a
sound contractor. I want to take the
high road, Doc. I want to be like you
and others and be an acoustical con-
sultant. These guys have the life. Re-
vered, respected, all-knowing, rich. I
want to know how I can start my own
acoustical consulting business.

Vito Pickanozzio

Burt and Mary’s Audio
Contracting and TV Repair
Fenton, Missouri

Dr. Wilhelm Wokka III heads up the Phila-
delphia Medical College of Musical Knowl-
edge, 106 Penn's Landing, Philadelphia, PA
19001. Dr. Wokka is a pseudonym.

By Dr. Wilhelm Wokka III

Dear Vito,

While I can relate to your wanting
to be like me, this is often not possible.
On the subject of acoustical consult-
ants: Yes, I am one, taking on only the
most meaningful of all projects and
leaving the rest to the others in the
business. However, regarding the
acoustical consulting business at large,
it is possible to start your own busi-
ness, much the same as it is possible
for a cobbler to start his or her own
bank. Yes, this is America and these
things do happen, but the road is a
steep and uphill one. Let me explain:

First of all, there are very few acous-
tical consultants in the world today, for
good reason. There are plenty of jobs
for this kind of work, bordering on the
overabundance level. However, for the
same reasons that there are few can-
didates for heads of state, there are
few acoustical consultants available to
do the jobs. Thus, those many jobs
unable to afford or even attract an
acoustical consultant merely fall by the
wayside, only to be butchered by
huxters in music stores, radio/tv re-
pair shops and, the worse, manufactur-
ers. Let me explain the latter:

Manufacturers of sound equipment
are basically run by their engineering
departments, which are populated by
narrow-minded nerds who think that
life revolves around science experi-
ments and the Radio Shack store. Any
sound system that has a manufacturer
involved in it is doomed to failure. The
engineering department takes the task
like so many kids in the toy store and

they sit around endlessly trying
“wouldn’t this be neat. .. " exercises.
In the end, the marketing department
makes them specify at least twice the
equipment required and the whole
thing becomes a disaster. Of course,
the engineers rationalize this, wanting
to complicate any project whenever
and wherever possible.

In contrast, acoustical consulting is
the purest form of audio engineering
and consultants are the real altruists
in our industry. To be one, you must
be rich, because this noble endeavor
must rise above the dirty task of “mak-
ing a profit.” It is this attitude that al-
lows a consultant to maintain an air of
confidence and authority over any
sound system project. The client
knows that the consultant doesn’t need
the fee but is glad to pay it out of re-
spect. Here, money is used the way it
should be. People are born rich, and
people are born to be acoustical con-
sultants, plain and simple. This is the
first real qualification you need to start
your own consulting business. You
must also understand the business. To
do this, I must explain how various
consultants are grouped by regions of
the world.

There are a variety of “camps” of
acoustical consulting in the world to-
day. All but one are true purists of the
trade, as they all have their own built-
in quirks in how they go about the
trade. This is often the direct result of
where they live and what they eat. |
won’t go into the gory details of this.
One big camp of consultants is in Eu-

October 1993 13



rope and much of their time is spent
finding a million new uses for column
speakers and measuring speech intel-
ligibility with archaic and confusing
equipment that no one else could pos-
sibly operate. And they spend a lot of
time encouraging each other to re-
mark about how superior they do
things compared to the Americans,
and also the English.

The Germans and the French and
especially the Swiss are the most ve-
hement, all for different reasons.
When considering “breaking into the
business,” forget trying to do anything
in Europe. They’ll spot you in a
minute.

An interesting subset of European
consultants are the English. This is
divided into two distinct subcultures,
the BBC Ancient Acoustical Society
and the hippies. The former have de-
cided on one (two-way direct radiator)
loudspeaker for every possible use and
all belong to some kind of “Explorers’
Club.” These clubs are housed in an-
cient and abandoned architectural
droppings from old English aristoc-
racy, and the AAS members usually
sit in Harris Tweed jackets, around a
peat fire, smoking awful things, mak-
ing sounds of persons at the latter
stage of emphysema. The only thing
moving are their overgrown beards
and mustaches.

The latter, the hippies, have all been
somehow involved in some kind of
touring company or English art band,
and just have fun, and do nothing. To
their credit, they occasionally set up
big rock festivals, which unfortunately
takes months to accomplish. The sec-
ond camp of acoustical consultants
worth mentioning is in Australia. Of
course, these persons are all crazy
homicidal academics and are always
having fist fights with one another (the
typical Australian way of resolving
matters) over the various merits of
speakers and concert halls and over
who will be the next consultant for the
Sydney Opera House.

In Japan, there are no acoustical con-
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sultants, as the manufacturers all run
the country and thus have control over
all the acoustical designs in every
venue in Japan. Here, a sound system
design takes three to five years and
will invariably not work. Of course, no
one will acknowledge this and the
Japanese continue to operate these
technically complicated acoustical
nightmares so as to not have the spe-
cific manufacturer lose face or become
dishonored.

There are many camps of acoustical
consultants in America. These are
closest to the mark. You would prob-
ably do well to start your business in
one of these areas. The first is in New
England, centering on the Hollywood
of New England, Boston, and the intel-
lectual center of Boston, Cambridge
Mass. Consultants here are rich sons
of early New England bankers and li-
quor traders. They think they know it
all because they went to Harvard or
MIT. They specify loudspeaker sys-

PHILADELPHIA IS
WHERE YOU SHOULD
START YOUR
CONSULTING BUSINESS.
FORGET THE REST OF
THE WORLD.

tems that consist of ... AR3 or the
equivalent . . . ” direct radiator systems
and play classical music only to evalu-
ate the results of their work. Others of
these insist on bouncing sound off
walls, this being the best way to “meet
spec” using pink noise. This has been
covered extensively in this column and
is a totally viable technique.

The second American camp, a huge
one, is in Texas. These consultants
are similar in their modus operandi
to the Australians, only they use
guns to settle differences. Although
they all wear suits in polite company,
when they are home they all look
and talk like movie cowboys and shoot
real guns up into the air at random.
They are all sons of oil millionaires

and, in keeping with the relative size
of their state, they tend to design
sound systems for the hugest stadi-
ums and arenas, packing them with as
much sound equipment as possible.
Bigger is better seems to be their
motto.

The third US camp is in Los
Angeles and these consultants tend
to specify systems that are variations
of movie theater systems. They all
wear French clothing, cravats, sun-
glasses and berets and are more
concerned with how they look than
actually doing their jobs. There is
a small but powerful group of acousti-
cal consultants in the Pacific North-
west. Basically sons of wealthy lum-
berjacks and coffee importers, the
consultants in this area, including Van-
couver and beyond, get distracted by
making sure the speaker systems and
acoustical environments are crafted of
oiled oak. Also, they insist that all
sound installations be somehow linked
to saving the whales. Because of this,
they usually forget what their real job
is.

Lastly, there is a treasure of acous-
tical consultants in the Philadelphia
area. These wise and omnipotent ser-
vants of the living sound all have some
lineage to Benjamin Franklin and are
the most intelligent and resourceful in
all of the business. They are also great
inventors and generally put the rest of
those in the business to shame. Of
course, they are altruists for audio, so
they tend to be bad businessmen.
Many have been trained at the Phila-
delphia Medical College of Musical
Knowledge and are subscribers to the
Church of the Living Sound. Given a
choice, Philadelphia is where you
should start your consulting business.
Forget the rest of the world.

In the next two installments: Do you
qualify to be an acoustical consultant?
Answer this challenging series of soul-
searching questions. Then, The Big
One: setting up your business, devel-
oping your marketing plan and secur-
ing clients. |
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For years, sound contractors have looked to Shure for
standard-setting solutions to every microphone need. And
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mic for every application, from conference rooms to church sanc-
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Digital
Delays,

Part Three

Real World Applications for Real World Delay Units

series, we looked at some real

world signal delay units and pre-
sented the results side by side. The
measurements of these real world sig-
nal delay units were then compared to
the “ideal” signal delay unit discussed
earlier in Part one. The real world
units were seen to vary in performance
from one to the cther, which is really
no surprise. What is surprising,
though, is that if you relied only on the
published specifications, the amount
that these signal delay units would
appear to vary would be very small!
With that in mind, let’s look at two real
world applications that require the use
of signal delay units. There will be a
little acoustics and electroacoustics to
describe what we want and then a dis-
cussion of the selection criteria for the
signal delay units. Note that these ex-
amples are just a few of the ways in
which signal delay units can be, and
are, used in sound reinforcement sys-
tem designs. The discussion of the
acoustics and electroacoustics is very
abbreviated and simplified.

In review, from the discussion in
Part one, among the objective mea-
sures that can be used to describe the
performance characteristics of any

l n the second installment of this

Neil Shaw is a partner at Menlo Scientific
Acoustics in El Segundo, California.
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two-port electronic device (a two-port
device has an input and an output)
include:

¢ Frequency response of the unit —
output voltage amplitude versus fre-
quency for various input signal levels.

¢ Phase response — “degrees from
‘zero’” versus frequency for various
delay settings.

¢ Residual noise — output noise

voltage versus frequency.

¢ Distortion — percent or dB distor-
tion versus frequency. This test should
also include a look at any modulation
and/or spectral contamination effects
that a unit may exhibit.

¢ Deviation from linear phase —
degrees deviation from linear phase
versus frequency.

¢ Inter-channel phase difference —



difference in phase for output channels
relative to a reference output versus
frequency.

e Square wave response — how
does the square wave look at the out-
put relative to the square wave input?
This is a simple test to see the tran-
sient response of a device.

¢ Minimum transit time — what is
the minimum time for a signal to tran-
sit the device?

All applications depend on a physi-
cal characteristic of the signal delay
unit, which is of importance in the ac-
tual “systems integration” of a system.
In fact, based upon cost consider-
ations, this may be the paramount
specification of the unit. This is, of
course, the number of inputs and the
number of outputs that a piece of
equipment offers. The devices that

were reviewed in Part two of this se-
ries offer inputs/outputs combinations
that include one one-input one-output
device, four one-input three-output

In addition, by
configuring these
devices that are
shipped configured
as two-channel
devices in to a one
channel device,

you can realize

four outputs.

devices, and three two-input two-out-
puts/input devices. The three two-in-

put two-outputs/input units can also
be configured as one-input four-output

devices. The two-input delay lines are
useful in applications where you have
two-channel stereo signals that need to
be delayed. In addition, by configuring
these devices that are shipped config-
ured as two-channel devices in to a one
channel device, you can realize four
outputs. One more benefit, in complex
systems, is that you can use one type
of delay unit, appropriately configured,
for both the monaural and the stereo
signals encountered in the system.

A “SIMPLE” APPLICATION

For this first “simple” use, let’s look
at a facility where there is a main as-
sembly hall with doors that open up
into a waiting or entry area. For this
example, let’s look at a place of wor-
ship that is long and narrow, with an
entrance lobby at the end of the sanc-

This could be the
last cassette deck

Since cassette decks are still standard equipment in any studio, it makes sense to tum to a deck
that you can rely on both now and in the future: the TASCAM 112 MK II. Because even on the worst of
days, the 112 MK |l will be the one thlng you can always depend on to work right. No prodding, kicks

or angry swats needed.

Of course, the 112 MK Il
offers you key features like
three locate points, cue and
review and an optional
easy-to-install kit for adding
+4dBm balanced XLR
inputs and outputs.

It's rugged. It's reliable.

It's powerful. What more could you ask for from a professional stereo cassette deck that takes its
job just as seriously as you do — and is bent on outliving most of the other equipment that you
have in the studio. Pick up a 112 MK Il today
and make it the last deck you'll buy
this side of the 20th century.

TASCAM.

Take advantage of our experience.

©1993 TEAC America, Inc. 7733 Telegraph Road, Montebello, CA 90640 213/726-0303.

Circle 246 on Reader Response Card

you'll buy this oentury.

The popular 112 MK I,
available with a
balanced XLR
input/output kit, is
the industry’s rugged
and reliable cassette
deck for broadcast
and production studios.
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tuary opposite from the altar. A main
sound reinforcement system might be
located above and near the altar in the
sanctuary. (See figure 1.)

In many facilities of this type, there
are loudspeakers mounted in the ceil-
ing of the entrance lobby. We want the
main system and the auxiliary feed in
the entrance lobby to function without
contention between the two systems,

whether or not the doors between the
sanctuary and the entrance lobby are
open. We want there to be a seamless
transition when moving from the en-
trance lobby in to the sanctuary, and
also when exiting the sanctuary. If
there is no signal delay unit in the sig-
nal chain for these entrance lobby
loudspeakers, there will be an area
where the sound from the entrance

Cross Ower

ASHLY has been the world’s leading authority in electronic crossover
technology since 1972. So, when we decided to offer a crossover input
option as part of our new PowerCard Series of amplifier accessories, we
knew exactly what would be expected of us. Exclusive features like our vari-
able phase controls that allow up to 360 degrees of adjustment between the
high and low outputs (equivalent to a 1.25 ms time delay when crossing
over at 800Hz). A wide range of crossover frequencies can be easily select-
ed by changing internal resistor networks, and our unique Output Mode
Switch allows for either biamped or dedicated sub woofer operation. CD
horn EQ is switch selectable, and we even provide aux outputs for
connection to other power amplifiers in your system. Why compromise fea-
tures, function, and performance when selecting a crossover-amp combina-
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lobby arrives first and the sound from
the main system arrives a short time
later. This is not good, as this transi-
tion area always is inside the sanctu-
ary where, due to Murphy’s law, the
most sensitive (and vocal) members of
the congregation sit. We know that the
transition area will be located at a
place that is a function of both the
sound levels of the systems relative to
one another and the distance between
the two systems.

For a seamless transition, I usually
locate this transition point at the
door(s) between the sanctuary and the
entrance lobby. (See figure 1.)

Placing a signal delay unit in the
signal chain prior to the power am-
plifier powering the ceiling loud-
speakers in the entrance lobby will
delay the signal to these loudspeak-
ers. (Figure 2 shows a portion of the
system block diagram for this facility
and the placement of the signal delay
unit.)

It is not only important to match the
timing of the sound arrival from the
entrance lobby loudspeakers relative
to the main system at the door loca-
tion, but also to match the sound lev-
els. A person walking into or out of the
sanctuary should hear no abrupt
change in level or apparent direction
of the sound. Also note that in actual
practice, a simple 6 dB/octave high-
pass filter, set somewhere between
150 Hz and 500 Hz, is also used in the
signal chain for the entrance lobby
subsystem and is placed before the
power amplifier. The exact frequency
corner is set in the field.

With that short account of the de-
sign objectives and acoustical consid-
erations for this application, what char-
acteristics does the signal delay unit
to be used here require? First, for the
entrance lobby system, let’s state that
the loudspeakers, their mounting and
location, and the amplifier are chosen
so that they are appropriate for the use
described. Let’s further assume that
we want the maximum sound level at
a person’s ear due to the entrance




lobby loudspeakers to be 75 dBA, so
that the sound levels from the main
system and entrance lobby system
match. With a 12 dB peak factor for
speech, we would then have 87 dBA
peak sound level in the entrance
lobby. If the lowest required sound
level in the entrance lobby is 40 dBA,
we see that the minimum dynamic
range required for the signal delay
unit is 47 dB. Further, we would also
want any music that is reinforced in
the sanctuary to be recognized as such
through the entrance lobby system.
The signal delay unit also needs to
have a fairly good, but not great,
frequency response. We can now ask
the following about the signal delay
unit performance criteria for this
application:

Frequency Response. The entrance
lobby system requires that the fre-

EQUIEMENT RAZK SANCTUAR
CROSSOVER
EMTRANCE LOEB
GRAL DELAY :
Figure2— | Figure 7 - 'Simple
“Simple” Example Example Block Diaaram
Block Diagram. =

quency response be linear from full
rated output (FRO) down to about -50
dB re FRO, based upon the minimum
and maximum levels specified. Note:
Humans are able to extract informa-
tion even though the signal to noise
ratio may be less than unity. In this ap-
plication, there is not much sense to
requiring that a reinforced signal be
below the 40 dBA level since the area

is not a critical listening area. The fre-
quency response of the selected signal
delay unit should be relatively flat
from about 100 Hz to around 10 kHz,
which would exceed the frequency
response performance of the ceiling
loudspeakers, even if you use a very
good one.

Phase Response. The phase response
of the unit is of secondary importance

DISCOVERY TOYS INSTALLS
SOUNDSPHERE SPEAKERS
TO IMPROVE PAGING...

The marketing concept of Discovery Toys Inc. is to have home
demonstrations of the developmental toys, books, and games.
Approximately 135 items are carried at any one time by the
25,000 independent contractors who are called, "Educational
Consultants." They do home demonstrations of Discovery Toys
quality products.

The Discovery Toys Distribution Center in Livermore, CA has a
need for clear voice announcements to improve efficiency.
Because there is also some final toy assembly, the floor areas
have the production ambient noise in addition to the usual noise
of lift trucks and other packaging machinery. Eleven Soundsphere
#110A Speakers were installled to distribute voice paging and
background music.

This quality installation was coordinated by Ted Connell
and Don Chaffee of MUZAK, San Francisco.

Write or call direct for further information.
A PRODUCT OF

SOUNDSP“ERE 8ONIC 8YSTEMS, INC.

737 Canal St « Bldg 23B « Stamford, CT 06902 - USA + (203) 356-1136
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in this application. Phase response is
important when multiple transducers
are used in close proximity to one an-
other and are intended to be used a
compact system.

Restdual Noise. The application re-
quires it to be more than 60 dB below
the peak output.

Deviation From Linear Phase. This
performance characteristic is of sec-
ondary importance in this application.
This is important in applications when
we want the amount of “time” in the
signal delay unit to be constant across
the frequency range. As will be shown
below, phase is equivalent to time!

Distortion. Any of the units tested
have acceptable distortion perfor-
mance for this application. As we saw
in Part two, at 0 dB output and above,
most of the units tested have accept-
able distortion specifications. So if the
system levels are set correctly, we can
get the best performance a unit can
offer. Of course, at lower levels, the
distortion will increase, but, in this
application, the distortion should not
be perceived.

Inter-channel Phase Difference. This
is not applicable here as we are only
using one of the outputs.

Square Wave Response. Again, this is
of secondary importance here. Re-
member that this test is used to deter-
mine transient response characteris-
tics of the input and output filters and
sampling rate limitations.

Minimum Transit Time. Since the
distance from the main loudspeaker
system to the entry lobby is more than
several feet, this should not be a con-
cern. Typical minimum transit times
vary from about 3 microseconds to
about 370 microseconds.

Finally, we need to look at minimum
delay step size available. In this appli-
cation, even a 1 millisecond step size
would be more than adequate, as you
would only be “off” by one-half the
minimum delay step in your setting. In
this case, a 500 microseconds delay
time setting up or down from the op-
timum setting would not be perceived
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by even the most critical and trained
listener.

The above parameters are not too
demanding in terms of performance
for the signal delay unit that we would
choose to use here. Reviewing the
performance characteristics of the
units tested in Part two, we see that all
the units meet or exceed the needs for
this application. Our choice is then by
how much do we want to exceed the
needs for this job, and how much do
we want to pay?

Basically, any of the lower cost units
described previously in Part two would
do the job. Therefore, for example,
choosing either the IRP unit or TOA
unit would be a toss-up in terms of
performance. If you only have need for
one delayed output for the signal send,
the one-input one-output IRP unit is
clearly the leading choice. If, however,
there is a need for up to three delayed
outputs for this signal, such as for dis-
tribution to other offices and a feed to
the hearing assistance system, as well
as the one delay output for the en-
trance lobby system, then the TOA
unit would be the choice.

At this point, after we have narrowed
our selection down to several units
that meet the price and performance
objectives, practical end-user experi-
ence with the units selected is the
final criterion used in making a final
selection. If you are not familiar with
a unit or units, then listen to speech
and music through the candidate sig-
nal delay units, using the loudspeak-

ers to be installed in the entrance
lobby to help with the selection.

Now, the above may seem like a lot
to go through for such a simple appli-
cation, but as we'll see, the example
that follow uses the same steps for the
selection of the signal delay unit to be
used.

A “TIME-ALIGNMENT”
EXAMPLE

For this example, let’s look at the
main loudspeaker system that is used
in the sanctuary for the preceding
example. This is a three-way loud-
speaker system, consisting of a horn
and compression driver, a mid-fre-
quency cone-type driver in a box, and,
a bass box with two cone-type drivers.
In this example, we want to align the
acoustic centers of these drivers so
that a coherent wave front is produced.
While the technique used by consult-
ants and loudspeaker designers to
achieve this “time-alignment” is be-
yond the scope of this article, the de-
termination of the parameters re-
quired by the signal delay unit to be
used for this time-alignment procedure
is not.

In a very basic way, what we are
aligning in “time-aligning” a system,
for a specific area in the listening area,
is to line up the acoustic centers of the
transducers. We'll see that to do this,
distance is equivalent to time, and that
time is equivalent to phase. To show
this, let’s look at the distance a sine
wave will travel in 1 millisecond.



From

c=f\

where

¢ is the speed of sound, 1087.7 ft/s
(331.6 m/s) at standard temperature
and pressure,

f is the frequency, in Hz (which has
units of 1/seconds), and,

A is wavelength (which has units
of feet or meters, depending on which
system of measurements is being used),
we can find out the distance travel-
led in one millisecond. From the speed
of sound times one millisecond,
(1087.7 ft/s) * (1/1000 seconds), we
see that in one millisecond sound trav-
els 1.088 feet. Now what is the wave-
length for a signal with a frequency of
1000 Hz? From the above equation, we
see that A= ¢/f = (1087.7)/(1000) =
1.088 feet! In one millisecond, a 1000
Hz tone will travel 1.088 feet, and in
that one millisecond, only one wave-
length of the 1000 Hz tone will have
travelled past that 1.088 feet. Now in
one wavelength there are 360° of
phase, so in that one millisecond, for
a 1000 Hz tone, 360° of phase will also
have travelled 1.088 feet. (Figure 4 il-
lustrates this.)

We can see, therefore, that time, dis-
tance and phase are related, and, in
this case, equivalent to each other.
This gives us the basis to “time-align”
loudspeaker systems, where we want
to add time (phase) based upon length
differences. So “time-alignment” of a
loudspeaker system adds time, and
therefore phase. This added time
/phase translates into distance, specifi-
cally the actual distance between the
acoustic centers of the various trans-
ducers, as shown schematically in Fig-
ure 5.

Once again, please note that the
foregoing is a very abbreviated and
sketchy discussion of the acoustic
and electroacoustics used in “time-
alignment.”

Well, if you're still with me, let’s look
at the performance criteria parameters
that a signal delay unit should have for
this application:

Frequency Response. Since this is the
main reinforcement loudspeaker, and
it is a three-way design, it's obvious
that we want to use the full frequency
spectrum that the transducers allow.
Therefore, we want the signal delay
unit to have very wide bandwidth. We
also want this wide bandwidth to be
uniform from FRO and on down in
output level. Note that if we are deal-

ing with orchestral music and speech
only, we can consider a signal delay
unit that uses pre-emphasis, such as
the T.C. Electronic of Denmark.
Phase Response. The phase response
of the unit is of primary importance in
this application. As noted in the pre-
vious example, phase response is im-
portant when multiple transducers are
used in close proximity to one another

LOUDSPEAKER DESIGN

CO-ENTRANT WAVEGUIDE TECHNOLOGY:

VN [-L§BREAKTHROUGH IN

CO-ENTRANT WAVEGUIDE
TECHNOLOGY*

A unique design concept effectively
couples multiple mid and high frequency
drivers to a common horn.The resultis
unprecedented broadband true point
source performance (250 to 20,000) with
tight pattern control and constant Q even
through the crossover.

Whether the goal is high intelligibillity
in acoustically difficult environments or
superior sound quality with high sound
pressure levels, Co-Entrant Waveguide

technology provides the audio profi
with a new set of precision tools.

We offer a complete line of “CE"
models, to answer your performance and
budget requirements.

Please call or write for details.
*Worldwide Patents Pending

@ RENKUS-HEINZ

17191 Armstrong Ave., Irvine, Calif. 92714
tel: (714) 250-0166, fax: (714) 250-1035
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TheNew Tool Of TheTrade.

On October 1, 1992 at AES/San
Francisco, QSC invited the industry to
"Hear the light.”

it was time to unveil a breakthrough
that @SC was convinced could become
the long-awaited standard for
pro-sound computer control
and network integration —

Lone Wolf's Medialink™ and the Visual
Network Operating System (VNOS™),

Medialink offers complete,
non-proprietary, open system intercon-
nection with any audio device viaa
common networking language (VNOS)
and simple hardware interface.

The QBridge™ Is the hardwars Inferface for various
commaunication formats in a Medial ink network and e
QHub™ coanects up 1o olght full-duplex fiber eptic devices.

Q5C was the first power amp
manufacturer to recognize Medialink's
potential and develop @SControl™
(pronounced "Q’s Control”).

QSControl connects QSC EX Series
Ampiifiers to the Medialink network. It
gives you total computer control and
monitoring of all ampiifiers and any other
Medialink device in your system. (Even

non-Medialink devices may be bridged
to the network.)

You can customize control panels,
view and change network configurations
(LanScapes™), and design an endless
variety of venue applications with Virdual
Venue™. Allgraphically. Al with mouse-
driven, drag-and-arop simplicity and
efficiency. And, you can instantly switch

between views in Mulfiple open windows.

In other words, QSControl takes
complete advantage of the full-function
power and ease-of-use of the two most
popular GUI's, Versions are available for
both Macintosh® and Windows®. In fact,
with MediaLink Y m

your network can i UREL, Rane, TOA, Carver,
include both of . Alfec Lansing, Vega
these platforms ﬁ . and Klark-Teknik. But, if
at the same fime, B==SSEER you want o keep up to
Oneofthe s matibo Mkt < " speed, you'd better
most revolufionary  Widows wrems.  TEESESSSIE. &y contact us. It'slikely
features of a Medialink/QSControl ok ...:“.'.'."'.:‘.,‘"..‘;“...": the list will keep
network is its use of Fiber Opfic Cable ~ ™ac”aad PC systems. gefting longer.
for connection be-ween devices. Fiber If you're considering computer
Optic Cable isimmune to interference  confrol, don’t get locked in fo a closed
and it prevents ground loops. [t offersa network. Join the MediaLink revolution.

very high bandwidth. And, this Fiber
Optic Network will allow you to upgrade
to digital audio or whatever else the

Hearthe

Qs

A U D | (o]

iont.

The ping-in QLink card is the EX ampiifier Interface, via
flber optic cable, io e Medial Ink network. It allows for
soveral optional |/0 modules, incivding MIDI, PA-242,
RS-485, and sither giass or plastic fiber optics.

future may bring.

Speaking of the future, what about
Medialink’s potential to become the
industry’s widely accepted standard?

It may still be too early fo tell, but
the list of leading manufacturers who
have “heard the light” is growing rapidly.
At the time this ad was produced the list

included JBL, Soundcraft,

And call @SC Audio Products at
(714)754-6175 to learn more about
QSControl and EX Series Amplifiers.

MediaLink, VNOS, Virtual Venue and LanScapes are trademarks of LoneWoll, Inc. Macintosh is a registered trademark of Apple Computer, Inc. Windows is a registered trademark of Microsoft Corporation.
QSC is a registered trademark and QSControl, QBridge, QHub and QLink are trademarks of QSC Audio Products, Inc. 1675 MacArthur Bivd., Costa Mesa, CA 92626-1468 (714) 754-6175 Fax (714} 754-6174
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and are intended to be used a compact
system. (See Deviation From Linear
Phase, below.)

Residual Noise. Let’s assume that we
need the maximum level close to the
loudspeaker to be such that we have
a maximum level of 75 dBA at the rear
of the sanctuary. If the distance from
the loudspeaker to the rear of the
sanctuary is about 60 feet, we could

have about 25 dB falloff due to dis-
tance. So we need about 100 dBA
maximum, 112 dBA peak, at the loud-
speaker, without any compression of
the signal at this level, and no clipping
in the signal chain. If the ambient level
in the sanctuary, with air-conditioning
on, is about 32 dBA, we see that the
dynamic range required is more than
82 dB! We want the noise floor to be

if you are
looking for an
installation
loudspeaker
system with an
easy flying-
array solution,
the TOC™ RS-1
is worth a look.
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EASY INSTALL
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perfect phase response and constant coverage paffern of the TOC
RS-1 provides high intelligibility fo every seat in the house. And just
as important, you know that you have a safe, stable system. So do
yourself a favor and use the TOC RS-1 on your next project to

experience an easy install.

PROFESSIONAL AUDIO SYSTEMS @ Tek: (619) 5910360 « Fax : (619) 591-3602

660 N. Twin Oaks Volley Rd. # San Marcos (A 92069
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at least -82 dB re FRO.

Deviation From Linear Phase. This
is a performance characteristic that is
of primary importance in this applica-
tion. As stated above, this is important
in applications when we want the
amount of “time” in the signal delay
unit to be constant across the fre-
quency range. Remember, phase is
equivalent to time! Any non-linearities
in the deviation from linear phase will
effectively move the transducers for-
ward or backwards as a function of
frequency.

Distortion. Any of the units tested
have acceptable distortion perfor-
mance for this application. Here, the
BSS and T.C. Electronic units are ex-
ceptional in their performance com-
pared with the rest of the units tested
in Part two.

Any non-linearities
in the deviation
from linear phase
will effectively
move the
transducers forward
or backwards as a
function of
frequency.

Interchannel Phase Difference. This
is not applicable here, as we are only
using one of the outputs per input. In
the process of “time-aligning” this sys-
tem, we, hopefully, will correct for any
differences between units by fine tun-
ing the selected delay times. In any
event, these differences will not be
apparent to us.

Square Wave Response. This will be
apparent in the listening. As you get
higher in frequency with square waves
in digital devices, the output start look-
ing more and more sine like. Listen-
ing tests to determine the applicabil-
ity of the “sound” of any digital unit is
imperative. Remember, the end user
here is not a computer-based measure-
ment system. The end users here are



Automated Testing

By John P. Lawson

I was approached by the author of
the accompanying article about testing
of the delay units for Part two this ar-
ticle. In the interests of efficiency and
repeatability, an automated test proce-
dure was contemplated for the delay
unit survey project. So we reluctantly
set aside our trusty graph paper and
contemplated the gospel according to
Audio Precision. (Let it be said here
that without the concerned coopera-
tion of the folks in Beaverton, espe-
cially Ms. Debra Brimacombe, we
would never have been able to pro-
duce this test series as easily as was
done. Thank you all.)

John P. Lawson is the Chief Engineer at
MGM, Santa Monica, California.

It was felt that the test series should
be designed on a production-like basis,
to reduce operator induced variables
to as few as possible. Therefore, the
system procedure is scripted to
prompt the tester for the proper cable
hookup and initial level setting. Since
we postulated a semi-intelligent opera-
tor (Mr. Shaw or myself), leveling and
unity gain setting is done visually via
the Bar-Graph display facility of the
System One. Once unity gain is set,
the Procedure accomplishes the test
series sequentially, producing and sav-
ing the relevant data as graphs for
later printout, (The procedure follows
the objective measures in the main
article.)

Operator intervention is then limited
to a cable swap or two and resetting
of the device’s front panel controls, as
prompted by the procedure. The script

for this Procedure is available as a list-
ing or diskette file for those interested
in performing similar testing or unit
evaluation. The script may then be
modified to suit local requirements.
Future revisions might include tabular
data output for further processing, or
modification to incorporate the Audio
Precision Switcher module options (to
facilitate multiple unit testing and auto
channel switching).

Other modifications might use the
digital output port of the Audio Preci-
sion DCX module to automatically
program units that have digital inter-
face facilities. Carefully designed au-
tomated tests of this kind can go a long
way toward providing a fair and bal-
anced look, despite the jungle of
marketing-driven “specsmanship” oc-
casionally encountered in today’s com-
mercial audio field. |
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F ONE...AND ONLY”

is the singular choice for any alignment job.
It’s the first and still the only design to offer:

feature, not a costly option.

The GE 30 Commercial Graphic Equalizer

BOOST/CUT OR CUT-ONLY AT THE
FLIP OF A SWITCH. No need to decide which format to order before you
actually make measurements. The GE 30 does both.

DIRECT OR TRANSFORMER-COUPLED OUTPUT. A standard

® .

RANE CORPORATION 10802-47th Ave. W., Mukilteo, WA 98275. (206) 355-6000
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CONSTANT-Q INTERPOLATING FILTERS provide the best of both worlds:
consistent precision with the ability to tune bandpass response BETWEEN the ISO centers.

The GE 30: another first from Rane. And still the only.

October 1993 27




re 4 e

U <AL

anc

-3

s [Tlgnment

Figure 4 —

human! Note that this test is used to
quickly determine the transient re-
sponse characteristics of the signal
delay unit.

Minimum Transit Time. Depending
on the required time offsets for the
“time-alignment” of the loudspeaker
system, we may or may not need to
put the reference, or “no delay,” sig-
nal through a signal delay unit. For
example, if we have offsets of 270 mi-
croseconds and 540 microseconds, and

Wavelength and Phase for 1 Cycle.

the minimum transit time is greater than
270 microseconds, we will need to put
the “no delay” signal through a signal
delay unit set for zero time.

Finally, we see that we need at least
three independent signal delay input
paths. Why? Each output of the active
crossover is different from the others,
and each needs its own amount of off-
set (one of the offset is zero). If we can
afford it, we could take a second out-
put from the low frequency signal de-

EZ AUDIO TEST SYSTEM

Measurement system in a lightweight convenient carrycase

Includes:

RTA, SPL Meter,
dBm and Impedance
meters, Frequency
counter, Sine Wave
Generator, Gated
Pink Noise Source
with timed pulses.

Software Options
to Expand
The System:
» 30 Non Volatile
Memories
» Printer Port
» RS232 Port
» Distortion Analyzer
* RT60
* Loudspeaker
Timing

Contractors prices

MANUFACTURED IN U.5.A. SINCE 1961

available. J

Box 500 » West Redding, CT 06896 » Phone: (203) 938-2588 « Fax: (203) 938-8740
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Figure 5 — “Time-Alignment” Before and After.

lay unit and route it to its own ampli-
fier so that each low frequency unit
can have its own time offset. In this
example, first preference for use
would be given to the BSS 804 unit
based upon its frequency response,
FRO to residual noise performance,
and distortion performance. Following
closely would be the T.C. Electronic
unit which, due to the pre-emphasis
used, may cause distortion at high fre-
quencies at high levels, but its distor-
tion from linear phase performance is
better than that of the BSS. Either of
these units have a minimum delay step
size that would allow alignment to
within about one-eighth of an inch.

CAVEATS AND GOODBYE

In the limited space available in the
three parts of this article, the ideal
performance of digital delay units was
reviewed, actual performance mea-
surements from eight signal delay
units were presented, and two ex-
amples of the three main ways in how
one designer uses signal delay units
were reviewed. The main thrust of
these articles was to show how a de-
signer uses a standardized testing pro-
cedure to evaluate signal delay units,
with consideration of the theoretical
limitations imposed upon any “ideal”
unit, and then how these performance
measurements are used in the selec-
tion process for a signal delay unit for
use in a system.

In Part one of this article, I said I
would discuss three ways I use signal
delay units. Well, in a forthcoming ar-
ticle (Part 3a), I will cover the last use
described in Part one, and discuss one
more. ||
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FAR MORE PERFORMANGE IN A LOT LESS SPAGE.
P roducts with greater capability, flexibility and function are the very foundation of Platform. This

extraordinary collection of modular components gives you the ability fo create, without compromise,

your own custom tailored signal processing system, to precise, even unusual, specifications. With its

unique modular architecture, Platform gives you the building blocks necessary to construct a virtually

perfect systenn in less space than ever before.

T 0 achieve the same signal processing capability with currently available products, you'd need
individual comp/limiters, expanders, gates, de-essers, mic/line inputs and outputs, noise reduction plus a
Jair amount of EQ. And at least 8 to 10 RU of precious space, maybe more. Only Platform lets you pack
a fully integrated system, with optional remote control via RS-232, MIDI and switch closures, into a

rugged 3RU rack mount chassis complete with a universal switching power supply (100-240 V range).

P erhaps the best news of all, Platform handles tight budgets with the same ease it fils the tightest
space constraints. Platform is also suffficiently open-ended enough to adapt to future needs without
Sfunctional or economic limitations. So, before you specify another signal processing system, give our

FlashFax™ number a call at (818) 895-8190, reference #837, and get your copy of our Platform

UG

UREI ® 8500 Balboa Boulevard, Northridge C4 91329 © Phone: (818) 893-8411
H A Harman International Company

technical summary via fax.



Ambassador Enterprises had a
busy summer at Norfolk,
Virginia’s Ruffner Middle
School, breaking boundaries in the
education market by installing the
Rauland-Borg Ranger Media Manage-
ment System. “The technology in this
school is the whole experience,” says
Jerald R. Vaughn, President of Ambas-
sador, based in Portsmouth, Virginia.
The firm was brought in on the project

a year and a half before construction .

began this past spring.

“What I love about the education
market in audio is that it is driven by
the educators,” says Vaughn, “not con-
tractors or consultants. We sat down
with the school board, and they said
‘We want our school to do this, what
do we have to do to get there? That
makes educators fun to work with;
they create new challenges for the
market.” The challenge of the Norfolk
Public School Board was met by Am-
bassador largely by implementing the
Ranger System. The system links dif-
ferent forms of media together and
makes them all accessible in an edu-
cational setting.

The standard audio-video equipment
of a middle school usually spends its

Mark Miller is a freelance writer based in
New York City.
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Ruffner
Middle
School

Media for the 21st Century

BY MARK MILLER

time on a rolling cart, going from room
to room. At Ruffner, it all stays in a
central Media Center and is all ac-
cessed through a computer network.
This centralized media is linked to a
personal computer, Windows-based
media management software, and spe-
cialized hardware to provide control of
media sources and destinations. At
Ruffner, the system allows for remote
operation by multiple users of media
devices. Teachers can use up to 10
VCRs, six Laser Disc players, four still
video player/recorders as well as two
agile and five fixed modulators for

Architect's rendering of the Ruer Middle School in Norfolk, Virginia.

cable TV, as well as one agile and one
fixed satellite dish to teach any topic
in their classroom.

Educators lay out a lesson plan and
then research what types of media are
available dealing with the subject
matter (using the network’s database
and searching for author, subject mat-
ter, applicable age group, keywords,
title or media type). The database
is continually expanded as new re-
sources are purchased by the school
district.

Teachers can automatically schedule
the media source and courseware




SmartMixer

Uncomplicated, Automated

audio-techniCa. AUTOMATIC MICROPHCNE MIXER AT-MX341

Gain 1
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If you thought that automatic mixers
required an advanced EE degree

to install and years of experience

to run, we've got great news for

you. Introducing the Audio-Technica
AT-MX341 four-channel
SmartMixer® with unique digital
microprocessor control.

Cleaner Sound...Automatically
At last a mixer anyone can setup in
minutes, providing three modes of
operation for exactly the control you
want, automatically. The SmartMixer
reduces background noises and
other distractions by keeping the
number of open channels to a min-
imum. And switching between
channels is instant and completely
transparent.

Easy System Setup

Mixer setup is a snap: 1. Adjust
channel one gain... 2. Adjust
“threshold level” to exclude ambient
sound... 3. Adjust other mike gains...
4. Select which mikes you wish to
control (all, some, or none). That's it!
The last-mike-on stays on so that
ambient sound is always heard
through the system, eliminating
“dead air” Channel LEDs indicate
which mikes are active. Mixer
output level is indicated by 6 LEDs.

Flexible Priority Control
Each channel has a switch to con-
nect it to the digital control system.

Gain 2

-~

Output Level
Gain 3 Gain 4
P 7 - 20 W S 3 0 2
/ 7/

Priority Pre-select

If all channels are under digital control
the system opens just one micro-
phone at a time, switching only after
the controlling channel falls quiet. The
operation is so fast and silent that it is
the recommended mode. A channel
switched to priority will override all
others any time the threshold level is
exceeded, useful for moderators and
chairpersons. Thus you can choose
to have just one microphone open at
a time, all microphones active, or any
combination desired.

QO e

Digital Switching plus TTL Output
All switching is controlled by a digital
microprocessor with proprietary algo-
rithms for instant, seamless opera-
tion, far superior to older analog
designs. By using digital control the
AT-MX341 SmartMixer also offers
TTL logic output control signals that
can be used to turn speakers on or
off, control cameras, light tally lights,
or whatever else is needed. And it
can easily interface with the Audio-
Technica DT100 Teleconferencing
System as well. Because the logic is
in a socketed EPROM, a new IC from
A-T can quickly revise or update the
programming at any time.

+6

Master
Threshold

Lockout

Designed for Expansion

Using the provided link cable you
can cascade as many SmartMixers
as needed to create a system for
large seminars or legislative bodies.
The priority control system extends
throughout the entire chain of
SmartMixers. The SmartMixer
mounts in a single Y2-wide rack
space and is powered by either
117V AC or 15V DC. It also provides
12V DC phantom power for con-
denser microphones. Security
covers are included to limit
access to controls if desired.

Great Sound...Everywhere

The SmartMixer is perfect for
teleconferencing, meetings, semi-
nars, and for use in broadcast and
A/V studios. Its simplicity and
unique abilities make the AT-MX341
ideal as the hands-free heart and
soul of many sound or recording
systems, from boardrooms to
churches.

Get all the details on the
AT-MX341 SmartMixer. Write,
call, or fax today. Available

in the U.S. and Canada from
Audio-Technica U.S.,Inc.,

1221 Commerce Drive, Stow, OH
44224, Phone (216) 686-2600.
Fax (216) 686-0719.

audio-technica

INNOVATION O PRECISION O INTEGRITY
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The Invisible Advantage
We Bring The Projector

To YOU

SVS Projector Lifts
Six Models Provide Easy Access
to Ceiling Mounted:

» Video/Data Projectors
- Slide Projectors - Monitors
Speakers - Lighting - Other Equipment

Features:

» Ceiling-to-Floor Access - Lift Lowers
Projector/Equipment to 30+

’ Remote Control (Low Voltage
Control) - One Person Operation

# Personnel Safety - No
Ladders/Scaffolding to Access
Projector/Equipment

» Equipment Protection - Fail-Safe Drum
Lock System when Lowering/Lifting

P Saving to 60% - Manpower, Time, Money

B Security - Store Projector/
Equipment On or In the Ceiling

» Aesthetically Appealing -
Projector/Equipment can be Hidden
in Ceiling Until needed

P Reduces Schedule Interruptions -

Only Minutes to Lower
Projector/Equipment to Floor

B Minimal Ceiling Clearance - with
Limited Ceiling Space for maximum
Lowering Distance

P Custom Designs - Available Upon
Request

SVS, Inc.

7436 S. Eagle Street
Englewood, CO 80112
303-766-9505

FAX: 303/766-9504

Specifications and illustrations are based on information
available at the time of publicarion. The right is reserved to
make changes in Materials, models and

or to discontinue models at any time without notice.

Patent Pending
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DAVE ONEY

panel.

through E-Mail or Voice Mail. The in-
formation about the availability of the
requested resource is immediately
printed out. If the information is avail-
able, the system schedules it for the
proper day and time.

“A teacher can run as many of these
media as he or she wants as long as
there’s no overlapping with other
classrooms for the same media
source,” says Vaughn. There are 40
different media sources in the center
and 60 different classes running.

A separate part of the program al-
lows teachers to place their multime-
dia lesson plans on the network and
get feedback from other teachers.

Each classroom has been equipped
with a control panel on the wall as well
as a remote control unit to control the
Ranger System from the classroom, al-
lowing the teacher to switch from one
media source to another on a 27-inch
Mitsubishi monitor screen with the
flick of the switch. The teacher can
manipulate everything from volume to
fast forward and rewind.

The user can also move from re-
source to resource, stopping and start-
ing each device when appropriate.
“You can have five different sources
applicable to the subject matter loaded
up and ready to go,” says Vaughn.
“The teacher knows that he or she
has that available, and about as fast

Education Technology Specialist Wade Mathias at the classroom wall

=

as a kid can think, with that re-
mote control, the teacher can flip to
another source and interact with the
student.

“It's proven that through interactive
media you can teach considerably bet-
ter than you ever could before,”
Vaughn continues. “The retention rate
is about 75 percent, as opposed to
about 20 percent, and educators know
that. That is the reason for the explo-
sion of technology in education.”

During daily usage, in the Media
Center, a steady stream of media is
placed in the arsenal of machines and
a record of how the system is being
used is printed out. These statistics,
including teacher usage, courseware
usage and media device usage, can
help the school in the management
and growth of their electronic media
program. The statistics can help in the
development of maintenance and per-
sonnel strategies.

“The center is made up of mainly
school staff,” says Vaughn, “but there
will be some student once the sched-
uling takes place. Everything comes
up on a screen showing what machine
is next, what needs to be loaded; stu-
dents will help with that.”

In addition to the 65 classrooms
equipped for the system, there are 46
areas (including offices, the gymna-
sium, etc.) that do not have permanent
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The American Dream.

Until now, something
very important has been

Innovative Design,
Exceptiona/ Guarantee.

missing from the commercial If you look inside any of

audio market: a realistically our equipment, you'll be amazed
pricecl line of paclzagecl amplifiers, made at what you see. Our clean, efficient
in America. design is unlike any other. In fact, we believe
Meet Pacesetter amplifiers. For years, Pacesetter we're now setting standards }Jy which all others will soon
has been designing and builcling the very best in com- be juclgecl. And that's just the beginning.
mercial audio equipment as an O.E.M. manufacturer. You'll find our engineering, our cra&smanship, and
Now, we're also doing it for the entire audio industry our performance are, honestly, second to none. That’s
under our own name. why we can back every amplifier we make with one of
Ranging from five to 120 watts, all Pacesetter the longest and best guarantees in the industry—a full
amplifiers are self contained and all are designed for three-years on both parts and labor.
optimum performance and dependability ata higluly Our P/e Jge: Superfor Service.
e e To some the terms ‘quick response”, “immediate de-
American Owned, American Made. livery” and “‘service after the sale” are merely words. At
At Pacesetter, we're very proud to be American Pacesetter we know differently, and we responcl differently.
owned. We're even prouder that all our products are Ovemight? Overseas? Just tell us when and where.
American made. Our after-the-sale service runs with the same
You may have noticed we even call ourselves the expert efficiency. In fact, our follow-through program is
American company. That's because that's who we are. considered one of the industry’s best.
And our pledge to you is we'll do our absolute best To know more about Pacesetter, give us a call at
to stay that way. 1-800-963-6363. You'll discover dreams do come true.

PACESETTER ELECTRONICS
The American Company
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| The Rauland-Borg
Ranger headend
as operated by
Betty Wright,
Ruffner’s media
distribution system
operator.

DAVE ONEY

A custom “teacher’s
banel” for accessing
the data network and
the Ranger system
(fabricated by RCI).

monitors and wall panels. For these
areas Ambassador has designed and
installed a wall jack plate with a circu-
lar plastic connector to accommodate
one of three “roll-up” Ranger carts,
each containing a monitor and a con-
trol panel.

Ambassador also wired each class-
room for a Macintosh and a Compaq
computer. These computers can also
use the telephones from the Rauland
Telecaster V intercom system with a
modem in each room. The firm also
wired the school’s four computer labs,
made up of 40 Macintoshs, 30 Apple
2Gs, and 32 Compags. They are all on
the network.

The 400-seat auditorium drew on
Ambassador’s 23-year history as a pro
sound contractor. The sound system
consists primarily of an all JBL central
cluster, two JBL Control 12s for
proscenium speakers, Crown amplifi-
ers, and a Soundcraft Spirit 163 mix-
ing console.

The system and the school district
are completely geared for the future.

“It allows for a lot of options,” says
Vaughn. “I don’t know of anything in
the horizon that can’t be put on this
system and run.” Ambassador is cur-
rently preparing to bid on another
middle school in the district, with
plans to implement the Rauland-Borg
Media Management System.

Some apprehension could be ex-
pected to such bold moves and so the
district asked its teaching staff to re-
apply for their positions. There was
about a 15 percent turnover, according
to Vaughn. The new team worked with
Wade Mathias, Ambassador’s Educa-
tion Technology Specialist for three
weeks before the school year to learn
the capabilities of the system.

“We've gone to great lengths to see
that our teachers are well-prepared
and trained to take advantage of the
system in the school,” says Dr. J.
Frank Sellew, Acting Superintendent
of Norfolk Public Schools. “That pro-
gram will put the school on the cutting
edge and take us into the 2lst
Century.” |




WE CAN SHOW YOU ALL THE
FEATURES THAT SET OUR NEW
MPL 2242 APART EXCEPT ONE.

122 inputs. 10 XLR bal- @ 4-Band EQ. High and low o Quad discrete transistor o Rotating jackfield for
anced inputs featuring a shelving filters: low band mic preamps. conventional mixing or
low noise, padless pre- 80 Hz/high band 12 kHz. rackmounting.
amp design. Six Two resonant mid-band
truesstereo inputs. filters: low mid 800 o 6 Aux sends: 1 pre; 5 post. /| ©5 dB more overall gain

Hz/high mid 2.5 kHz. than any mixer in its class.

@ High quality, center- @ Panasonic sealed poten- d 4 true-stereo returns. @ The only 4 buss design in
detent Panasonic®faders. tiometers. its class (using 4 dedicat-
ed sub group faders)
o 128 dB overall signal-to- @ 10 Hz to 30 kHz frequen- B Ceramic hybrid channel with discrete Group and
noise ratio, A weighted. Cy response. design that further Main summing outputs.

reduces noise and opti-
mizes stability.

SOUND.

SAMSON AUDIO

For more information about the MPL 2242, please contact Samson Audio, a division of Samson Technologies Corp.,
» . . ) P.O. Box 9068, Hicksville, NY 11802-9068 (516) 932-3810 FAX (516) 932-3815
Panasonic is a registered trademark of Panasonic Corporation
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Turning a $2,400 Mistake into a
$24,000 Miracle Home Theater

‘ ‘ T his is really a story
about how I turned a
$2,400 mistake into a
miracle — and I did it by only adding
another $24,000,” said David Duncan.
“I had wanted a large screen TV or
video projection system for years and
bought a Mitsubishi 35-inch model. I
was thrilled. A few days later, my
wife and I went out for dinner and, at
an appropriately romantic interlude,”
Duncan said, grinning, “she told me
that she was miserable with the ‘mon-
strosity’ in the space we had allocated.
Being a considerate husband — and
one who has been married to the same
woman for more than a few years — I
knew when I was licked.
“‘Then, we'll just have to get rid of
it,” I replied.”

SOLVING THE PROBLEM —
AND SAVING THE MARRIAGE

Duncan’s solution was to move the
large screen TV downstairs to a base-
ment room he had used as a home of-
fice. There it sat — on sawhorses —
for about a week until he decided to
make a few phone calls to discover if
he could turn this cozy, 12.5-foot x
14.5-foot space into the home theater
he really wanted.

Enter Vincent Piazza, president of
Designed Media Systems. Piazza con-

William A. Kanner is vice president of
Daniel S. Roher Inc., a public relations
agency in New York City.
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sidered the size of the room a chal-
lenge, grinned, and started talking to
Duncan about the theater, what it
would include, how it would be used,
and how it would integrate with the
other music and video systems in the
house.

Duncan was a music¢ lover. He had
a major audio system upstairs with the
equipment located in a solarium off the
living room, where the only sign of its
existence was the pair of KEF speak-
ers flanking the grand piano. While
movies would, of course, be a major
attraction in the home theater, Duncan
knew that concert videos and operas
were also of prime importance.

The home theater in its finished state looking toward the monitor.

To Piazza, this meant that the
theater’s audio system had to be more
than a sonic adjunct to the screen. It
had to be true high fidelity and it had
to be versatile.

As Piazza walked through the house
with the homeowner, facets of the sys-
tem became clearer. “Dave Duncan
was an ideal client,” Piazza says. “He
is hands-on, with a real love for the
equipment. As we talked and bounced
ideas back and forth, his needs crys-
tallized and the system took shape.”

Unlike many homeowners, Duncan
felt no need for the system to extend
to the bedrooms and was initially un-
sure of whether he really wanted any-




thing more than the home theater sys-
tem and a way to relate the upstairs
system to the downstairs. However, as
he and Piazza talked, the system ex-
panded. “Dave had created a small
music system in the kitchen for his
wife,” Piazza says. “He had taken an
unused car head unit, built a small
wood cabinet for it and mounted it
under a kitchen cabinet. The car
stereo’s speakers became kitchen
speakers and a small transformer
power supply operated the system. It
was clever and adequate to his wife’s
needs,” says Piazza. It would stay.

“But we also decided to add a set of
in-wall speakers in the kitchen’s eating
area,” Piazza says. A switch would al-
low the Duncans to access either the
main upstairs audio system or the sys-
tem in the home theater. The kitchen
car audio speakers were also puton a
switch for selectable access.

“We added a Yamaha DSP-E1000
five-channel amp/surround sound pro-

All home theater electronic components are
mounted on sliders.

Exterior of the kouse.

cessor to the M-85 stereo amp in the
upstairs equipment stack, and a pair of
rear speakers to the living room, giv-
ing it a more concert hall ambience.
And downstairs we added a pair of
speakers in a playroom to provide ad-
ditional audio options,” Piazza says. A
Yamaha MCX-10 Master Zone control
module was also added to the main
equipment stack so that zones and
systems could be easily switched.

DESIGNING THE THEATER

Duncan was not prepared to simply
start from scratch; he wanted to mix-
and-match and recycle as much of his

A switch would
allow the Duncans
to access either the
main upstairs audio
system or the
system in the home
theater.

upstairs system as was practical for the
home theater. “Luckily, a lot of his
equipment could be either retained or
re-used in a different location, so in
addition to the Mitsubishi TV, we
could bring down his Yamaha CDV-
1100 combi laser disc player, YV-1000
VCR, K-1020 cassette deck, and T-85
AM/FM tuner,” Piazza says.

Piazza also concluded that with the
small size of the room and the client’s

interest in movies and music,
Yamaha's DSP-A1000 Digital Sound
Field Processor Amplifier was the key
electronic component for the theater.

The DSP-A1000 is a 7-channel DSP
amplifier capable of delivering realis-
tic movie theater sound in a small
space and also able, through its digi-
tal sound field settings, to “expand”
and shape the space to meet the
client's music listening taste. Since
Duncan was clearly committed to
Yamaha components, had heard the
DSP-A1000 and liked it, and since it
matched his existing equipment —
that became an easy sale.

The next problem Piazza had to look
at was the room itself and how the
equipment would attractively fit in.
The room decor reflected a 1950s look,
with thick knotty-pine paneling which
the Duncans wanted to keep. In one
corner a builtin bookcase could be
reconfigured to form an equipment
cabinet, and a panelled 2-inch x 4-inch
wall separated the home office from
the furnace, utility, and laundry behind
it.

Other architectural features of the
room included duct work around the
perimeter of the acoustical paneled
ceiling and a long unused, but attrac-
tive, fireplace on one side wall In ad-
dition, there was a closet containing
shelves and plumbing built out from
one corner of the room. The Duncans
had to maintain the closet for the
plumbing, and were prepared — read
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eager — to change the ceiling, but
wanted the fireplace to remain.

To make all of this work, Duncan
brought in Ivan Siff of New York’s Siff
& Kennedy Cabinetmakers. There
were now three skilled heads working
on the project: Duncan, Piazza, and
Siff. Once the parameters of the
client’s needs were established, Siff
and Piazza coordinated and presented

Duncan with a detailed plan of what
the system would look like and how it
would operate.

Piazza and Siff decided to reorient
the room and put the TV monitor and
the front and center speakers in the
“false” wall separating the utility area
from the room. They could set the
monitor and the main left and right
speakers into and through the wall,

Peerless,”’ he told me.

prevents excessive tilt.

knowing that.

installation theft-resistant.

I asked our dealer
‘“How do we

install a 209 1b. monitor?”’

‘““Your best bet is the Jumbo Mount from

Now that we’ve got it installed, I see what he meant. We really like the
Jumbo’s innovative features. Its unique “arm in arm” design gives it plenty
of strength, even for our 35” monitor. This also provides extra rigidity and

Special adjustment slots help the installer find the set’s balance point, so
it's the most stable mount we’ve ever put up. It’s even UL listed, and I like
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completed in one week. He said he could do it. “The Jumbo® Mount is
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and thus apparently increase room
size. They also decided to build hinged
rear boxes for the monitor and the
speakers which would provide easy
access to the equipment and at the
same time protect the gear from any
dust produced by the furnace.

The monitor, the centerpiece of the
room, needed to be flanked by two
large speakers and at eye level when
seated on the couch or in the easy
chair which would be across from it.
In addition, a center channel speaker
and subwoofer needed to be either
attractively situated or camouflaged.

In order to adequately house the
equipment, retain the fireplace, and
design an attractive room, Siff hit upon
the idea of an asymmetrical, teardrop
shaped pedestal for the monitor and
two large Yamaha NS-A1035 speakers.
The shape was dictated by the need to

The shape was
dictated by the
need to maintain
access to the
fireplace and
insure that neither
the base, nor

the equipment it
contained, received
too much heat from
the fire.

maintain access to the fireplace and
insure that neither the base, nor the
equipment it contained, received too
much heat from the fire.

Siff designed a black pedestal base
into which he built two drawers de-
vised specifically for videocassettes
and video discs. While the drawers
appeared identical from the outside, in
reality the cassette drawer was two-
tiered and the disc drawer’s rear panel
was angled so that the discs could be
easily sorted through. The Yamaha
YST-SW100 subwoofer was concealed
in the narrow part of the teardrop, to



Enclosures were built to protect the monitor
from dust and the speakers from the furnace
and other possible dirt; and provide quick
access for adjustment, removal and repair.

the left of the two drawers which oc-
cupied the right side. The pedestal was
topped in black marble.

Above this base, Siff built a second
tier pedestal to house Yamaha's
NS-C110 center channel speaker
which Piazza angled up. Above the
entire construction, the Mitsubishi
35, formerly on sawhorses, now sat
elegantly.

In order to take full advantage of
Yamaha's “70mm Cinema DSP,” Pi-
azza positioned on-wall NS-A102 ef-
fects speakers above and slightly be-
hind the plane of the two main tower
speakers. To complete the effects
channel quadrilateral, Piazza mounted
a matching set of NS-A102 effects
speakers on the opposing wall, above
and behind the couch.

Siff used the closet area, which now
had the couch sitting next to it, to

house the control component stack
of equipment. The half-door which
had swung open above the desk when
the room was an office, was replaced
with a matching knotty pine full-door
to provide easy access to the rear
of all components. Siff then built
sliding shelves in the closet for the
components, so they could be easily
operated by someone sitting on the
couch.

At the same time that Piazza and Siff
were working out the details of the
home theater, the Duncans were mak-
ing final decisions on the redecoration
of the room itself. The dropped plas-
tic-panel ceiling was replaced with fin-
ished sheetrock and recessed lights.
The carpet was ripped up and re-
placed, along with the couch. And a
new easy chair and coffee table were
purchased to complete the room.
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Home Runs
For MultiRoom
Video.
Great Hits.
No Errors.

It’s the unseen hero. The ChannelPlus®
3100 Coaxial Cable Panel distributes great
pictures to up to 8 TVs. Just home run TVs,
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home. gorTe

ChannelPlus®
Coaxial Cable Panel delivers excellent picture quality to
up to 8 TVs, features all needed components to amplify
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All amplifiers, splitters, combiners,
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a base plate. Power supplies and brackets
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and all inputs and outputs are clearly
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Complete Video System

The 9020 Multi-Room Video System
includes the 3100 Coaxial Cable Panel, a
model 4336 modulator (3 inputs) for insert

ing up to three
§ h “in-house” gen-
erated channels,
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The breakfast eating area with Yamaha in-wall speakers placed in ceiling (upper right)

and Yamaha control sensor (left side of pass through).

THE CHALLENGE MET

The combination of three creative
minds and the infusion of cash had not
only turned a mistake into a miracle
home theater, but had also added to
the enjoyment of music and movies
throughout the house for the whole
family.

Duncan and, as importantly, his wife
were thrilled. An ugly duckling of a
functional but not overly attractive

home office had magically been trans-
formed into an intimate, highly per-
sonal, and versatile home theater.
According to Piazza, the challenge
had been met on all fronts. “We were
able to take a room with severe acous-
tic limitations and create a sonic envi-
ronment that at the touch of a few but-
tons gives incredible presence and
reality to music, movies, and sports
events.” [ ]

Yamaha in-wall speatkers were also installed in the playroom.



THE SIMPLICITY
OF SOUNDOLIER.
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A CLOSER LOOK

MULTIPLE FORMATS —
IS THERE SOMETHING
HERE FOR COMMERCIAL
SOUND INSTALLATIONS?

One development in
consumer electronics
that can be seen in all
the magazines and trade
shows is “multimedia”
and “enhanced CDs.”
How all this new tech-
nology will be useful in
commercial sound re-
mains to be seen. There
are over five new CD
formats, most of which
will not work with each
other nor deliver their
expanded capabilities
with existing CD players.
JVC has a CD system that adds full
motion video to the sound; just add TV
monitors. JVC is pushing this format
for Karaoke installations. Another
Karaoke format is CD+G, which is be-
ing offered as an option from Denon
on the latest version of their DN2000F
dual CD player used in many dance
clubs. CD+G is an unofficial standard
for Karaoke, with products available
from Nikkodo and quite a few others.

CD+G stands for CD + Graphics, but
much of the time, only text to the

Mike Klasco is the Technical Editor of
Sound & Communications magazine.
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words of the music are encoded on the
CD, with the video image being some
sort of visuals provided by a video tape
recorder. Kodak’s PhotoCD allows
photos to be recorded on a CD and
played back on a video monitor like a
slide show. CD-R machines record
audio on special CDs that can be
played back on any CD player. CD-1 is
Philip’s interactive system for both
electronic games and education. And
Sony’s new MiniDisc uses 2.5-inch
discs that are immune to jarring and
can record. All of these different sys-
tems can be useful for entertainment
systems for clubs, theme parks, muse-
ums, board rooms, audio visual sys-
tems, and the like. This month we will
take a quick look at each of these new
formats.

CD+G

CD + G has been around for years,
but has the greatest acceptance with
Karaoke systems. As we mentioned,
the G stands for graphics, as the origi-
nal intention was for still photos of the
recording artists to be played back
during the playing of the CD (still-
motion MTV). But instead, CD+G is
used with Karaoke players and many
CD+G discs are available, in every
imaginable language. As the music
plays, the words are displayed on a TV
screen, with the words to be sung
highlighted, sort of like the Tele-
Prompter used on TV news. Some

other video source, along with a video
mixer/switcher is needed for the back-
ground visuals.

PHOTO CD

Eastman Kodak first introduced
PhotoCD almost three years ago, ex-
pecting everyone to immediately take
all their photos and rush to their photo
store to transfer the pictures to disc.
To Kodak’s surprise, the average con-
sumer did not want to have to buy a
special CD player and go to their tele-
vision when they wanted to look at
their pictures. Originally, the special
PhotoCD players were pricey, but
Kodak cut the cost almost 30 percent
this year, so retail starts at about
$350. A fancier model is also offered,
along with a CD changer version, and
at the Summer CES, Kodak introduced
a portable PhotoCD player for $450.
Since the PhotoCD player also func-
tions as a normal CD player, the pric-
ing is very reasonable. For DJs and
clubs, the Kodak PhotoCD is an excel-
lent way to replace slide projectors and
provide still images on video monitors.
All the models have a wireless remote
control, but none are rack mount
(Middle Atlantic offers rack adaptor
kits that will fit the Kodak players).
The cost of processing each photo
onto the disc is only a buck or two, and
100 photos can fit on each disc. Using
the five-disc changer, 500 photos can
be run automatically, repeating when



the cycle is over. This ought to be
infinitely more reliable than slide
projectors.

Catering halls can offer a service
where the theme of the event (sweet
16, wedding, or other celebration)
can be highlighted by a still video
montage. Museums, theme parks,
world fair presentations, and other
audio/visual exhibits also will find
PhotoCD useful. If the facility has a
projection TV, these presentations
can be dramatic, as the PhotoCD has
very high resolution, including S-Video
(S-VHS) outputs. For Karaoke clubs,
PhotoCD can provide custom images
for the visuals to go with the words
to the songs provided by CD+G.
PhotoCD, aside from providing audio
from conventional CDs, and photos
from PhotoCDs, will soon be able to

provide some sort of audio in conjunc-
tion with the still visuals, but Kodak is
not clear on the quality or time of this
yet to be delivered feature. I suspect
the sound quality, when the PhotoCD
is also displaying still video, will be

KODAK IS PROMISING
TO PROVIDE THE
CAPABILITY OF ADDING
TEXT AND GRAPHICS TO
PHOTO CD DISCS.

narration quality. Alternatively, Kodak
is promising to provide the capability
of adding text and graphics to photo
CD discs, and this may be very useful
for club and karaoke applications.
Until recently, Kodak was the only

outfit pushing the PhotoCD format,
but Technology Integrated Products of
Santa Clara, California has announced
three multimedia packages that pro-
vide PhotoCD capabilities. All three
kits allow users to input and manipu-
late still visuals, but instead of using
Kodak’s CD player, a CD-ROM (XA
type) computer drive is used with a
plug-in sound card in a personal com-
puter. Aside from working with the
Kodak CD players, and CD-ROM (XA)
multimedia drives with computers, the
PhotoCD discs will also work with the
Philips CD-I system.

MINI DISC

Of all the new disc formats, Mini-
Disc is the only type that does not
physically fit into a conventional CD
player. Actually, MiniDisc includes
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two entirely different types of discs
that work with the same player. One
disc is almost identical to the con-
ventional CD, except that it is the
MiniDisc size of 2.5-inch diameter
(half of the 5-inch CD). This disc only
plays back, with about the same time
capacity of a regular CD. The second
type of MiniDisc is unique in that it

can be recorded on, using the Mini-
Disc recorder. Blanks are offered in
60 minute and 72 minute lengths. Al-
though MiniDisc machines are avail-
able both as playback only and
record/playback models, most users
we know will want the record capabil-
ity. Prerecorded MiniDiscs are hard
to find and very few titles are avail-

able, at least for now. Unlike regular
CD recorders (CD-R) which cost over
$5,000, a MiniDisc record/playback
unit costs about $700. But, like CD-R
recorders, blank discs are expensive,
over $15. Sanyo and Sony have shown
home record/playback MiniDisc
decks, but right now only Discman
style portables and auto sound models
are available, with Kenwood promising
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a compact home deck soon.

At the National Association of Broad-
casters show this year, Sony displayed
a broadcast cart machine style Mini-
Disc product that looks interesting for
club and commercial sound use. And
as the recording medium for Digital
Audio Workstations (instead of a hard
disc, but in conjunction with software

OF COURSE,
THE QUALITY OF
THE SOUND BOARDS
VARY, WITH SOME
SYSTEMS OFFERING
ONLY 8 BIT AUDIO.

and a personal computer), this ought
to be a real hit for home studios. We
will take a closer look when it be-
comes available.

MULTIMEDIA

The baloney factor is running high
in Multimedia, but when you have a
system that includes a CD-ROM player
that can play regular and special CDs,
a computer plug-in card that samples
music, synthesizes music, and inter-
faces with MIDI (a control system for
audio and musical instruments), inter-
faces with personal computer software,
and plays back both still and full mo-
tion video from the CD-ROM player on
computer monitors, something hot
ought to be able to be cooked up from
all this, sooner or later! A whole crop
of multimedia PCs are hitting the
stores now, with built-in CD-ROM
drives and sound card plug-in boards.
Of course, the quality of the Sound
| boards vary, with some systems offer-




GEMINI MIXERS

s

WitH THE WORKING CLASS.

Let's face it, this business isn't about sitting at home. 8 second digital sampler, compatible with any mixer.
It's about working—getting gigs, being out there where you Our mixers are also cesigned to deliver. Case in point, our
can be seen, heard...and hired. mixers have in-demand features like rack mountability, 1/4" and
That's why the smart DJ who wants to stay in the “working XLR mic inputs, assignable and removable crossfaders, DJ booth
class” relies on Gemini mixers. output, auto mute talkover, cueing, XLR lamp adapter and more.
Ranging from 10" rack-mountables like the PMX-15 Which should come as no surprise when you consider
ScratchMaster, to 19" rack models like the PMX-3500, our they're by Gemini—the leader in affordable, high performance DJ
mixers are designed to deliver the performance and flexibility and sound eguipment.
today’s jocks need to keep the gigs coming. If you're ready to join the wortking class, go with the mixers
Whether it's our new PDM-7008 with 8 second digital that are ready to work as hard as you do. Go with Gemini.

sampling and four 2-second memory banks, or our PMX-3500
with sound effects and echo (both with 2 phono and 5 line
inputs), you can rest assured that our mixers have what it takes
to keep you busy. Of course, if you want to go outboard with
out going overboard budget-wise, check out the DS-8, our new
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ing only 8 bit audio (less than 50 dB
S/N!) while other systems are 16 bit
(90+ dB).

There are going to be hum, buzz,
and grounding problems when inter-
facing computers and plug-in sound
cards to high quality sound systems.
Expect to face these problems when
you begin to be use multimedia com-
puters in your jobs.

One interesting combination is PC
Karaoke, the first multimedia karaoke
software. Both the music and full
motion video can be seen on the CD-
ROM discs which are provided, along
with a mic. PC Karaoke is available
from Sirius Publishing of Scottsdale,
Arizona.

