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history of music has forever been a search for new and
expanded means of expression in sound. In every age,
composers, performers, and instrument builders have sought
out new ways to broaden their creative range. By leading in the
development of new musical technology, MXR is carrying on
this progressive tradition and pushing it to its limits.
THE

We currently produce some of the most sophisticated electronic
signal processors in the history of the art. Our graphic
equalizers, time delays, and our new Pitch Transposer are just a
few of the products we're developing to give the contemporary
artist the control and freedom he needs to create what he hears.

New realms of expression

from MXR.

The Pitch Transposer is MXRs newest addition tc our
professional line. It Is one of oL.r most innovative
products, and possibly the most revolutionary signal
processor in the music industry today. It is a unique.
high -quality unit which provides a cost effective and
flexible package for todays creative artists.
The Pitch Transposer extends your musical boundaries
by creating live instrumental and vocal harmonies It
has 4 presets which allow the artist to predetermine the
intervals to be processed. Transposed intervals can be
preset anywhere from an octave below to an octave
above the original pitch. The chosen interval is
activated by means of touch coitrols or a rugged
footswitch. LED indicators display which of the four
presets has been selected.
A mix control is provided. enabl ng the unit to be used
in one input of a mixing console, or with musical
instrument amplifiers. A regeneration control provides
for the recirculation of processed signals. creating more
and more notes, depending upcn the selected interval.
This results in multitudes of voices or instrumental
chords. An entire new range of sound effects and
musical textures, unattainable with any other type of
signal processor. is suddenly at your fingertips.
With many other pitch transposrion devices a splicing
noise, or glitch, is present. The MXR Pitch Transposer
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renders these often offensive noises into a subtle
vibrato which blends with the music, and is, in some
cases, virtually inaudible. The result is a processed
signal which is musical and i.sable.
We have been able to mairtain a high level of sonic
integrity in this most versati e signal processor. The
frequency response of the processed signal is beyond
10 kHz, with a dynamic range exceeding 80 dB.
A micro computer based display option allows the user
to read he created harmonc interval in terms of a pitch
ratio, or as a musical interval (in half steps) This
unique feature allows the pccl to be expressed in a
language meaningful to both musicians and engineers.
We designed our Pitch Transposer as a practical
musical tool for those actively involved in creative
audio. It reflects our commitment to provide the highest
quality sgnal processors with the features and
performance that will satisfy the creative demands of
today's musical artist. See your MXR dealer.
MXR Innovations, Inc., 740 Criving Park Ave.,
Rochester. New York 14613 (716) 254 -2910

Professional
Products Group
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The Dimension D
The problem with many special effects is that they have a tendency to
become specialized effects. Rather
than being integral to a performance.
They become simply the frosting on
the cake, used only occasionally
because their very nature makes
constant use tiresome.
But what if the fundamental sound
itself is lacking? What if you want to
give it some life without having to put it
through a wringer for improvement?
For you Roland offers Dimension
the Uneffect.
The Dimension D changes the life of
your sound without changing the
sound itself. Electric and electronic
musical instruments are enriched
with a depth and liveness that they

D-

never had before...fundamentally the
same, but deeper and richer. Likewise, acoustic instruments and vocals
are richened and thickened when you
amplify or record them. They're given
back the brilliance they had live.
The Dimension D is not a device that
will be relegated to sitting in a bank
of equipment, rarely used. On the
contrary, the Dimension D is likely to
become as integral to the creation
of sound as any other element. Once
you turn it on, you won't turn it off.
The Dimension D can work on either
a mono or a stereo signal, and also
has the capability to generate a
stereo field. And if you don't want
to turn the Dimension D off, you
won't have to, because its signal -toCIRCLE 144 ON READER SERVICE CARD

noise ratio is better than 90 db.
The Dimension D is not an effect,
it's really an experience. It won't
blow you away
isn't supposed to.
That's because some effects are
not measured by their intensity, but
by their subtlety.

-it

Enclose $1.00 for a copy of the
Roland Rack catalog.
RolandCorp US
2401 Saybrook Ave.
Los Angeles, CA 90040
(213) 685-5141
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By Peter Weiss
This month we begin easing our way
from the theoretical into the practical
realm of recording equipment. Stay
tuned, it all starts coming together

soon!
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The technical Q & A scene.
By Norman Eisenberg
The notable and the new, with a comment
on new developments in tape and disc.

By Bill Vermillion
A

classic example of "Hometown Boy Makes
Good" (if, of course, your hometown is
Rochester, N.Y.). Mangione certainly deserves the publicity he has been receiving,
so MR recently covered one of his concert
dates on the most recent tour.

By Fred Ridder
This month MR takes you for a walk down the
aisles at the most recent NAMM convention
held in Anaheim, California. New products
galore!

PROFILE. LARRY FAST
By Fred Ridder
Larry Fast has become one of the premier
musicians in the synthesizer field. And he
has done it by experimenting and taking
chances -going that one step further that is
necessary to break new ground.

By Len Feldman
This month we peruse the impending dilemma of incompatibility of videodisc systems
manufactured by different companies.

By Norman Eisenberg
and Len Feldman
Special test reports on blank cassette tapes

from: Ampex, Fuji, Maxell, Memorex, Scotch
(3M), Sony and TDK.
'
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Session with Heart
Profile: Ronnie Spector
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Genya Raven

By Jim Ford and John Murphy
What with all the delay lines, special effects
units, etc., cropping up everywhere (and MR
testing as many as possible!), Messrs. Ford
and Murphy felt it was time to step back and
get a better understanding of just what these
effects can and can not do.

Cover Photo: Jim Katt

Mangione Photos: Jim Katt
Larry Fast Photos: Courtesy Howard Bloom Organization
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GROOVE VIEWS
Reviews of albums by Orleans, Dave Crisman, Richard and Linda Thompson, Jerry

Doucette, Stephane Grappelli, Johnny
Mince, The Canadian Brass, Benny Carter.
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ID0ION
Malpractice Suit

I am writing to you out of frustration and disappointment.
Our family has been involved in music all of our lives. We have
tried always to seek perfection at our work and to get help from
people who supposedly are in the upper percentile in their jobs.
We have been invloved in recording for about eight years, either
as studio musicians, or in the engineer's seat. We never claimed to
know everything about the studio scene, but instead tried to seek
out people with much more experience and understanding than
we had. During our search for the truth we have found that no two
people think exactly the same on almost every point of studio construction and product selection.
However, certain products stand out as clearly superior units
in their respective fields. Unfortunately very few salesmen seem
qualifed to sell audio products, especially pro -line equipment.
In just eight short months of trying to construct our own
studio, we have found that even at the largest audio dealer in
New York City, incompetence seems to be their motto. Without
fail we have had to return every product to the factory at least
once before we could use it. There are exceptions in every case
and we have only two here. Our power amp and compressors
were the only things that were adjusted properly before we

received them.
Our salesman, who was recommended to us through an acquaintance, has been lax in his attitude about demonstrating
pieces for us to hear before purchasing them, yet these pieces all
range from $1,000 on up. He has told us that their service department was the most competent around. He has proven himself
wrong on almost every occasion. Because of his mis- information,
we have wasted over $2,000. This amount of money is by no
means trivial to us as we are not a large company installing a
recording studio which costs over $500,000.
We have found that we were more informed than our salesman
and we have very little faith in his work anymore. We have not
tried to trick him because it would only hurt us in the long run,
but he has put his feet in his mouth or other orifices on almost
every occasion. He insists that the service department has
checked our equipment before we received it. We have found him
to be blatantly lying to us on several occasions.
Even the companies that produce this supposedly highly
technical and delicate equipment don't do such a thorough job at
building their pieces as they would like you to believe. Our
speakers, which are the industry standard, were wired improperly at the factory, and our dealer didn't bother to tell us of their inherent flaws until after we had bought them and found this out for
ourselves.
This is not to say that every dealer and company are all bad and
uninformed, as we have also found out.
We would like to share these experiences of ours with your
readers, who are buyers of audio equipment. Our suggestion to
them is not to let the reputation of a company or a salesman's puffing influence their buying of a product. Hear the product first if
you can and get several opinions from completely unrelated
sources as to whether "X" product is for your needs or not. Try to
get these opinions from good authorities, not just another salesMODERN RECORDING
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Studiomaster is EYpanding
_

We have never been ones to sit around and watch others progress.
Instead, we prefer to be the leaders. And in our field, that is how
many regard us. So we apply our energy to expansion ... growth in
every phase of the development of our products.
Our mixers are expandable. Studiomaster was first with the add -on
module concept in affordable professional grade mixers. Whether you
select our 12X2b or 16X4 units, neither will ever limit your group or
studio to its original capacity. By our four -channel-at -a -time expander
modules, a 12X2 can become a 24X2 in minutes. A 16X4 will change
into a 20X4 almost immediately, and without the hassle of dangling
cables that can cause shorting or transporting difficulty.
Our features are expanding. As pioneers in the more- feature -perdollar area, Studiomaster was the first to offer 5 way equalization on
an affordable mixer. We still are. Our 16X4 mixer was the first studio
quality desk that allowed the operator to have a separate stage (or
studio) mix for the performers while still sending an independant,
naffected mix to the tape recorder. No competition yet. And now,
mixers come with direct in /out channel patching as standard
uipment, just one example of our expanded features.

Our product line is expanding.

Studiomaster now has

mixing console designed for

8 track studios and live performance. We
offer the professional touring band the most affordable 20X8 monitor
mixer available. And we now manufacture three and five way stereo
crossover which solve the complex speaker system problems of large
concert arenas. We even make the coolest running, smoothest sounding 225 watt /channel amplifier around, too. Did we say we're
expanding?
The only thing that really hasn't kept pace with our other phases
of expansion is our price tag. It has escalated only a fraction in two
years
and that only to justify the extras we offer. So we are
still the most affordable 16X4 mixer that money can buy in our performance category.
Maybe you should consider expanding your studio's or group's
ability to create. Give us a call at (800) 854 -6219 nationally or
(714) 52E -3360 in California. We will give you the name of the
Studiomaster dealer closest to you. If you visit him this month for
a Studiomaster demonstration, you can receive a Studiomaster Tshirt free from us. Visit him soon to see the continually expanding
possibilities of Studiomaster products.

...

a 16X8

For more information about Studiomaster products, please write to Craig Bullington, National
Sales Manager, Studiomaster, Box 55, Atwood, California, 92601.
CIRCLE 83 ON READER SERVICE CARD
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person. Don't let salesmen sway you one
way or another. Sometimes his commission is higher in the product he would
like to see you purchase. Also, check to
see that your new product can be serviced where you bought it. We have been
told that it can, when after we bought it
in a faulty condition new, it was told to
us that they could not in fact service it.
In any case, let your own two ears be the
judge, not the salesman's mouth.
Another thing we have learned is that
equipment calibrated to within tolerances is not necessarily good enough.
Get your equipment calibrated as close
as possible no matter what the book
says. "Good enough" for one piece of
equipment might be fine, but add that to
all of your other equipment in the studio
and you will find that your tolerances
become sloppy for accurate recording
if every piece you own is just within
specs, or as most people say, "good
enough." You will find that when you
play your music back on someone else's
system, it just doesn't sound the same
as it did played back in your own studio.
Unfortunately, most people don't find
out these things until after they have
dealt with a place for awhile.
Please understand that not all sales-

-

men and companies are all bad all the
time, but have that in the back of your
mind so that if you find yourself getting
shafted, you will at least be forewarned.
We consider ourselves lucky in that we
were able to find many people in the industry who indeed are what they say
they are and who did indeed straighten
us out on most of our misinformation.
I will leave you with this thought. If in
medicine we were treated as we are
treated by salesmen in audio, we would
probably see a lot of deaths or near
fatalities and malpractice suits. Why
then in such an exacting industry as the
audio field is there so much uncalibrated
information going around -especially
when good publications such as Modern
Recording are here to make you aware
of products available, and their attributes and short -comings.
-Name and address
with -held

Although my problem wasn't in a
Teac mixer, it was similar in that the
mic cable was acting as an antenna.
After trying all the textbook methods;
by -pass caps, ground rods, etc., I
discovered the problem to be in the cap
of the XLRs of the mic cable.
The solution was a jumper from the
mic cable shield to the ground post of the
XLRs. When the cap was set in place
and screwed down, the RF was gone. To
insure that the problem was totally out
of the system, the same procedure was
taken inside the mixer.
Hope this will help. Incidentally, my
problem involved a Carvin MP600 mixer. Good luck!
Lou Sabatini
Chief Engineer
Audio Traks of Roanoke Inc.
Roanoke, Va.

An RF Battle Won
I just read the "Talkback" piece in the
December '79 issue regarding RF prob-

direct box you gave instructions for in
the April, 1978 issue. But we have encountered a problem. The United
transformer A -27 listed is not obtainable from my suppliers, and does
not appear on a cross -reference.

lems in a Teac Model 2 mixer and
thought I'd share a similar problem and
solution from a recent installation.
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Son of Direct Box
We've been attempting to build the

.
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Our Stereo Synthesizer
isn't just for old mono records.
Applications of the 245E are limited only by your
imagination:
save tracks by recording strings, horns or drums
on a single track and spreading them in the mix
create stereo depth from synthesizers, electronic
string ensembles, and electric organ
create a stereo echo return from a mono echo
chamber or artificial reverb generator
use one channel to create phasing effects

It's a dramatic, highly listenable sound that's fully
mono compatible -just add the channels to get the
original mono back. (If you get bored, you can
always process old mono records into pseudo
stereo. )

Your Orban dealer has all the details. Write us for his
name and a brochure with the complete 245E story.

or ban

Orban Associates Inc. 645 Bryant Street, San Francisco, CA 94107 (415) 957 -1067
CIRCLE 100 ON READER SERVICE CARD
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Nobody but you could ever know exactly how you want to
use a mixing console. So instead of manufacturing a cut
and dried mixer which defines your system's limits, or giving
you a plug -in module approach which might fit one job but
not the next, Altec Lansing created the 1690 Mixing
Console to give you options rather than boundaries.
No longer do you have to struggle to fit your needs into the
circuitry of someone else's idea of a perfect mixing console.
A mere flick of the mode switch on any of the 1690's eight
input channels lets you select the channel circuitry best
suited for your musical or commercial sound
reinforcement, recording /overdub or mixdown applications.
If your needs change in
an hour, no matter.
Just flick the switch and
tum the 1690 into a
whole new mixer.
PA/RECIMIX Mode Switch

1515 So. Manchester Ave., Anaheim, Calif. 92803
ALTEC CORPORATION

And, two or more 1690's linked together can give you
twice the flexibility and twice the performance.
We have written a comprehensive technical letter to
explain in more detail just how simply you can turn your
ideal system designs into reality.
So go ahead, design your ideal system. With your ideas
combined with our technology, you can easily "create -yourown- mixer" on Altec Lansing's 1690 Mixing Console.
Another innovative product from the company that speaks
with the Voice of Experience -with 43 years manufacturing
quality audio products *or America and for the world.

For further information write Altec Lansing, 1515 South
Manchester Avenue, Anaheim, California 92803 or check
the yellow pages under "Sound Systems" for the name
of your nearest Altec Sound Contractor.

714/774 -2900

CIRCLE 52 ON READER SERVICE CARD
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Is there a substitute? Perhaps Stan cor, Litton, or Thordarson. Or is there
an address to which one could send for
the UTC?
I found my way into the profession
with a lot of help from informative
publications like yours. Keep it up!
William H. Mullin

-

Studio Manager
Audio Services Co., Inc.
Mishawaka, In.
I recently acquired a copy of your 1979
Buyer's Guide, in which you had an article on building a direct box. The recommended transformers were UTC and
ADC models. However, after calling
nearly every electronics supplier in
Seattle, I have yet to find anyone that's
ever heard of ADC and the only people
that sold UTC had to order them, and
there was a six -week wait. I am
wondering if you could either recommend some other brands of transformers or tell me of a company where I
could order the specified UTC and ADC
transformers. The information would
be deeply appreciated.
-Mark T. Paslay
Seattle, Wa.

Letters like these lead us to
hypothesize that MR articles have infinite half-lives, and we'll never shake
the demons written into some of them.
On the other hand, it is good to see that
we continue to live on, though essen-

CIRCLE 114 ON READER SEFVICE LARD
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tially out of print.
"Building a Direct Box" was
reprinted in that Buyer's Guide after
we exhausted the supply of April 1978
magazines. To our chagrin, at reprint
time we did not update the parts list,
which had been giving quite a few
readers the same run-arounds you are
experiencing. Part of our penance has
been to ferret out and report on alternate transformers and such -like, so
here goes (again):
First, since the ADC-11 -4F is no
longer available, look for either a
Stancor #A -4407, a Stancor #A -4350, a
Thordarson #20A07, or any other multiple primary/multiple secondary audio
line -to -line transformer.
Second, consumer or "hobbyist"
retail outfits, including radio and TV
parts distributors, are unlikely sources
for the transformers. More industrialoriented distributors tend to stock the
items, but the catch there is that they
generally turn away the one -time,
single -item purchaser. Your best bet is
to deal directly with the manufacturers, so to speed things up if shipping
MODERN RECORDING

TDK's new improvement

has nothing to do with the sound.
It's the package.
SUPER AVILVN

Each TDK package is
now designed to catch your
eye as never before. Clean, moderr lines.
Bright new colors. Bolder designations in
front. Full tape description in back, including sound characteristics, formulation, bias and a frequency response
chart to let you know precisely what
you're buying without having to hunt for
a salesman.
And don't expect the improvements to
stop there. Inside there are complete
recording and cassette care tips. Invaluable for preserving the life of each cassette, even though each TDK cassette is
protected by a full lifetime warranty.*
There's also a convenient, tear-out index
card to help you build a perfect reference
system.
Once inside, TDK couldn't stop improving. There's now a wider cassette window.
©1980 TDK Electronics Corp., Garden

Through
you'll be able
to watch two red
double hub clamps registering tape direction as
they turn. Just when the improvements seem to end, TDK tape technology
begins. TDK SA's cobalt adsorbed gamma
ferric formulation continues to set the high
bias standard around the world. TDK AD,
the tape with the hot high end, is now
Acoustic Dynamic. You'll see it in brand
new blue and silver colors. TDK D,
another member of TDK's dynamic series,
makes many premium normal bias cassettes sound ordinary and overpriced.
That's all we have to report for now. But
there will be more to come. Part
of TDK's philosophy is: when
every improvement has
°
been made, improve again. t*14a,v

?C
City, New York 11530

Supplier to the U.S. Olympic Team
CIRCLE 67 ON READER SERVICE CARD
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The machine for your machine
*in the unlikely event that any TDK cassette
ever fails to perfcrm due to a defect in
materials orworkmanship,simply 'eturn it to
your local dealer or to TDK for
replacement.

a

free

time deflates you, pay extra for quick
delivery.
United Transformer Company (UTC)
is a division of TRW, with headquarters at 150 G Varick St., New
York, N.Y. 10013, (212) 255 -3500 and a
whole bunch of regional offices. Stancor
Products is at 3501 Addison St.,
Chicago,

IlL

60618,

(312)

463 -7400.
is in Mt.

Thordarson -Meissner Inc.
Carmel, Ill 62863, (618) 262-5121.

FourTrack Know -How
I would like to share a few thoughts
with you folks- first, I think the fact
that a great number of your readers
(and the majority of your advertisers)

deal with semi -pro equipment would
justify more attention to such equipment and how to get the most out of it.
All too often, your contributors are
quick to run down the lower -priced
equipment instead of helping people to
get the most out of it. For myself, since
I'm not rich, I have to accept the axiom
that "professional" is a state of mind.
Second, I'd like to commend your
publication for what I believe is the most
informative and readable format of
any journal directed toward this trade

The
Sound

Workshop
Series 30
is out of
its class

(craft ?) I have yet come across. Given
that many of your readers are into the
4-track business, perhaps you could
feature a column on 4-track techniques.
Sound dumb? Consider that fewer
tracks means that more planning,
creativity and know -how are required.
I'd really like to hear something regarding this idea.
By the way, in response to your request for impressions on the dual
limiter article: I enjoyed the project immensely and look forward to seeing
more in the near future especially the
hinted -at noise reduction unit.
-Sgt. Anthony A. Silva
APO, N.Y.

-

Kunkel: Sui Generis?
I found Robert Henschen's review of
Leah Kunkel in your December '79
issue to be perceptive as well as informative. I'm sure a lot of people

wondered what Leah's relationship to
Russ Kunkel is and where she's been all
this time. I want to remark particularly
about the well -put phrase "Ronstadtian
remakes."
To my dismay, I hear this influence
all too clearly on the latest albums of

The Sound Workshop Series 30 is
like no other recording console in
the industry today. Developed as an
abbreviated version of Sound Workshop's highly acclaimed Series 1600
Console, the unique Series 30 offers, in a concise modular format
and at a widely affordable price,
the sonic excellence, flexibility, and
reliability found only in world -class
consoles.

The revolutionary new Series 30
stands in a class by itself.
The Series 30 will serve the modern
multi -track studio facility as a fully
modular control center, with a signal flow that is straightforward and
logical.

Features include:
Three Mainframe sizes that accommodate from 8 to 36 inputs.
Active Balanced Microphone Preamplifiers.

Bonnie Raitt and Karla Bonoff. Why

this shallow approach from such
creative people? I don't think that Leah
falls into the trap as much as Bonnie
and Karla, and I hope she is strong
enough to take her chances in a more
creative direction.

- Dennis Melton

MDM Communications/Fine Times
Wilmington, Del.

Talking Shop
As a studio manager for a rapidly expanding facility in its formative years,
the recent article by James Rupert
( "Small Studios: The Lighter Side of
Business, "MR, Feb. '80) is seen as a long
overdue source of business information
for those of us in the small -to- medium
recording operations. Hopefully, forthcoming issues will answer many questions that I have. I will venture to ask a
few now, though.
We would like to compare our collection ratio (accounts receivable and bad
debts) to those of the industry to see if
our policies are effective. These are:
cash on delivery when possible, volume
discounts for prompt payment or late
penalties but we'd like to know if there

Comprehensive Control Room/
Studio Master Module.
Echo Return to monitor and /or
cue.
Extensive Source Switching on
Auxiliary Send Busses.
Pre and Post Fader Patch Points.
+4dBm Nominal Output Level
(switchable to match other interface
levels).
Pedestal Base.
Superior Service Access

Options include:
VCA Input Sub -grouping.
ARMS Automation (Data compatible with MCI Automation Systems).
Integrated Meter Bridge with
"VU" type back -lit mechanical
Meters.
:.B" Format Console Package
which includes 3 -Band Sweepable
EQ, 4 Auxiliary Send Busses,
Penny & Giles Faders, and Fully

are any better policies applicable to a
small recording studio.
Are such things as production contracts for potentially saleable music
talent a good investment? If so, what
terms are followed?
How can studio layouts or job designations be best used to increase overall
productivity? How can good lines of
communication be opened from the
sales reps to production people? What
percentage of the budget should go
toward advertising and promotion and
what medium is effective? With the astronomical pace of audio hardware improvements, what should the professional studio be considering to keep
from slipping, technically?
Of course, many of our questions are
relative to the individual studio's needs
and interests in a given marketplace,
but we'd like to know what a common
denominator might be. Sonically yours,

-

William Mullin
Audio Services Co., Inc.
Mishawaka, In.

gauntlet thrown down. I will try to dash
off another article dealing with some of
the hard business questions and practices (and questionable practices) you
are inquiring about. I'll start it as soon
as I count all my own operation's extra
money .... Okay, I'm ready.

-James

F. Rupert
Lincoln, Neb.

Books (Again)
I'm glad to see that someone has finally
compiled a list ( "Letters to the Editor,"
Feb. '80) of recording related books (and
not just because you mentioned my
stuff!). However, my former publisher,
Guitar Player Books, no longer handles
either Home Recording for Musicians or
Electronic Projects for Musicians. My
new publisher is the Music Sales Cor-

poration (33 West 60th Street, New
York, NY 10023); they generally distribute through music and book stores,
but also handle direct mail orders for
those readers who can't find copies
available locally.

James F. Rupert responds:
Mr. Mullin, you don't want another article, you want a book! But consider the

I hope that you continue to update the
list of books as new ones come out, and
that you could perhaps even prepare an

article that evaluates the relative

merits of these books (which are best for
beginners, which are for experts, which
are best for reference, and so on).
-Craig Anderton
Clayton, Ca.
(Craig is also a Contributing Editor to
Modern Recording)
We 7l be looking into the possibility of
doing such an article. Good idea.

Concern for Kits
Your dual -limiter construction piece in
the November '79 issue was great, and
I've ordered one from PAIA. In keeping
with the semi-pro philosophy of MR
magazine, I would like to see you continue to offer these kit -building opportunities to those of us who don't have
the money to throw at all the folks who
sell these various units.
I realize you may incur the wrath of
some of your steady advertisers, but I
believe that there are enough recordists out there who will continue to insist
on sacred -cow brand names to keep
your Orbans, Crowns and dbx -s happy.
My suggestions for future kits would
make a list of just about all outboard
audio gear, and maybe even a mixer in-

Wired TT Double Normalled
Patch Bay.
The Series 30 reflects the professionalism exhibited in all Sound
Workshop Recording Consoles,
irrespective of price. Low- noise,
high -slew circuitry is used throughout, assuring sonic integrity in all
configurations.
Sound Workshop's Series 30 is
perfectly suited for the progressive
studio which has current budget or
space restrictions, yet demands superior function and performance
from its control desk. (It's ideal for
mobile applications.) Sonic excellence and versatility in a compact
modular format enable the Series
30 to be tailored to present needs,
while allowing for growth and modification in the future.
For the studio operation planning to
move out of its class, the Sound
Workshop Series 30 is the intelli-

gent console choice.

BRINGING TH
E TEOINOLOG
Y WITHIN EVE

RYONE'S REA
CH.

so,,nd

Sound Workshop Professional Audio Products, Inc.
1324 Motor Parkway, Hauppauge, New York 11787
(516) 582-6210 Telex 649230

Take a closer look at the differences
between the ARP Quadra
and all other

polyphonic synthesizers.
At first glance, you may believe that all
programmable polyphonic synthesizers
are the same.
Look again. The ARP Quadra is fundamentally different in design, function, and
musical application.
It's a difference you can hear, see, and
feel the minute you play the Quadra. And
it's a difference that demands close
examination.

ALL OTHER POLYPHONICS

will know what's going on inside each
program you are using. You can be spontaneous, and change with the flow of the

music.

The Quadra's microprocessor
works harder.
1
1

Sound, 4 Notes
Sound, 5 Notes, etc.

ARP QUADRA

Many voices vs. many
synthesizers.
All other programmable polyphonics
offer 4, 5, up to 10 voices. The result of
chording these types of synthesizers is
similar to playing an organ or piano
all notes played have the same tonal

-

characteristics.
The new ARP Quadra places four separate synthesizers under your control. Chording the Quadra is much like playing an
entire orchestra. Each key depressed on
the Quadra can produce up to four completely distinct sounds simultaneously. The
Quadra's four separate synthesizers are tailored to certain kinds of sounds-string
synthesizer, poly synthesizer, bass synthesizer, and lead synthesizer.
The effect created by mixing and blending these four sections is known as "layering," and is at the heart of the Quadra's
tremendous commercial success. It explains why musicians and composers like
Joe Zawinul, Ramsey Lewis, Styx, Billy
Cobham, Kansas, Neil Diamond, and Electric Light Orchestra, have selected the
Quadra for performing and recording.

Programming and
live performance.
Programming-the ability for a synthesizer to store pre -determined sounds in
memory for instant recall -can be a great
benefit in live performance. In essence,
programming allows you to change quickly
from one sound to another. Yet, if not
implemented in a sensible manner, programming can lock you into an inflexible
group of preset sounds that cannot be
changed easily in live performance.
No matter how many programs a synthesizer can store -and some allow as
many as 40
seems there are never
enough programs to allow for the subtle
changes in texture that live performance
ensemble playing requires.

-it

4

Sounds, fully polyphonic

An illustration of the basic design difference between the new ARP
Quadra and other programmable polyphonies.

Here again, the Quadra is different. With
16 programs for each of its four synthesiz-

ers, the Quadra is uniquely suited to live
performance control of the "final
touches"-the balance between sections,
animation, articulation, and so forth. A
simple change in the mix produces a dramatically different sound from the same
program position. Multiple use of each
program, plus the multitude of live performance controls always active, makes
each of the Quadra's program positions a
source for numerous variations and
textures.

How to control programming
before it controls you.
When there are too many things to do in
succession, programming can control you.
For instance, take the following typical
sequence: "Press button one, press button
two, press button three, play the keyboard." To change sounds, repeat this
operation. Such serial operations seem
more akin to computer programming than
musical performance. ARP learned long
ago that the best operational concept is the
direct approach. That's why the Quadra
makes extensive use of "parallel" control
you can get at any part of the instrument,
change any sound, any aspect of any
sound, directly. No sequence of complicated operations is required on the Quadra.
And by using the 59 LED status lights, you

-
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All the big programmable polyphonics
use microprocessors to scan the keyboard
and operate the programming. The
Quadra's microprocessor does much more.
For instance, try out the Quadra's live
performance sequencer. Play a chord on
the keyboard, hit the footswitch, and suddenly you have a sequence of the notes in
the chord. You can transpose the sequence,
extend and modify it, and alter its notes
without missing a beat.
The Quadra's microprocessor also makes
intelligent decisions, like splitting the keyboard so you never get bass and lead synthesizer parts mixed up, or helping you
with phrasing on the string parts. The
microprocessor plays trills, intervals, and
transpositions, controls the phaser and
stereo animation, and even determines
what the foot pedals do. In other words,
the ARP microprocessor is programmed
to let you concentrate on the music.

Creative outputs (and inputs).
The Quadra's rear panel has 24 jacks for
uncompromised flexibility. There's an XLR
mono output, animated stereo outputs,
and even quad outputs for studio work.
Systems interface jacks will make the
Quadra "control central" for slave units and
remote synthesizers. Five audio inputs
bring outside signals into the Quadra or
allow processing of the individual sections
of the Quadra with outside effects devices.

Sound is the bottom line.
No question about it, four synthesizers
sound different than one. It's a difference
you'll appreciate the first time you put
hands on a Quadra.
Take a closer look at the new AR'
Quadra at selected ARP Dealers'
out the United States and Car
For the na
ARP Q,

ARP'
45 Ha.

Lexingto.
Or call: (61,,
©1979 ARP 1n:.

put strip that could be snapped into a
mainframe kit. To start with, how
about a spring reverb unit using Accutronics parts, an analog delay line
from about 20 to 400 ms, electronic
crossover, EQs, and so on.
I would be more inclined to get into
these types of kits as long as you did
provide a company like PAIA to sell the
complete array of supplies. I don't think
I would try one from scratch. At any
rate, I hope you don't run into heavy
advertiser pressure that would force
you to discontinue such an excellent
reader participation program.

- Michael R. Clancy
Toronto, Ontario

Neither on this piece, nor the other doit-yourselfers we have offered in the
past, have we gotten any flack from our
advertisers. They are secure enough in
their own quality products and we also
doubt that home -built kits are going to
squeeze them out of the market. Be
well assured that you will see more to

put together in future issues. Just be
patient.

Los Angeles, Ca. 90069.
In being aware that your creativity is
challenged when you're limited to four
tracks, you're way ahead of the game.
Bigger multi- tracks cushion you and afford you much flexibility, true, but consider that the bucks that are invested
in the 32- tracks represent work into the
A.M. planning and creating.
So read our features and just break
'em down to fit your present format.

Grateful Dead
Hoo boy, I. really enjoy your mag. It
gives me lots of reading every month. I
am an amateur recordist and enthusiast,
and in the three years I've gotten MR,
I've understood about half of what I've
read. But the knowledge builds up and
articles I read years before all begin to
make sense.
One request -how about a Grateful
Dead equipment /studio/ "live" report?
Everyone always deals with the social
or lyrical influences of the band, so how
about something from the MR angle?

-David Brogren
Troy, Mich.
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Hypothetical Vinyl
The following is a hypothetical situation: I have a half-track master tape,
want to make an LP on a small label,
and a big "monster" label will handle
distribution. How could the pressing,
labels and jackets be handled from
there? I have designed the jacket. I
guess what I need to know is the
physical handling after pressing.
What is a medium-priced outfit doing
jackets? Who makes the labels? How
does the money usually change hands
with distribution and sale?

nRTN

fety Products Division, Dept. 5MR
4 Edwards Road, Cerritos, CA 90701

We published a tidy and practical how to guide on doing it up in vinyl about
two years ago, serialized in three parts

and then reprinted in whole in our
Buyer's Guide of 1979; "The Making of a
Record," by wordsmith and mastering
engineer David Moyssiadis. As luck
would have it, you can obtain the '79
Guide for $2.75 plus 50 cents for
postage and handling from our Back
Issue Dept. Just be sure to specify that
you want the 1979 Buyer's Guide, (as
opposed to the 1980 Buyer's Guide).
A sourcebook for you, in locating suppliers, is Billboard's International
Buyer's Guide. Write to Billboard
Publications, Inc., 9000 Sunset Blvd,

David, we came thisclose or closer to
the Grateful Dead "live " in Egypt tour
of some moons ago, and we've been
trailing the group waiting for another
opportunity to do a feature on them:
keep looking -it's gonna happen.

Reader and Service
For the past three -plus years I have
been an avid subscriber to MR and until
now, did not have one complaint to
make towards your very excellent
magazine. However, I have one little
bone to pick with you concerning your
December '79 issue.
The articles were all excellent; it's
just that you failed to include the
reader service card. Incidentally, this is
not the first time this has happened.
Luckily, I was able to obtain one from
another magazine (same issue), as there
was some specific information I wanted.
As I am in the process of putting
together a studio of my own, some of
this information was very important.
Also, why is it that some manufacturers refuse to send any literature at
all? Especially the professional product
companies such as MCI. I've never
received any information from them.
Does one have to be a full -blown professional recording studio before they'll
even talk to you? As it is, I could not
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EVM- your last step up !
Electro -Voice EVM loudspeakers will
take you as far as you'll ever want to go!
Years of experience, testing and design
refinement have resulted in a series of
speakers that musicians "like:' There's
no other way to say it. The sound is pre dictable.Throw all the phasers, flangers
and doublers you want at an EVM; the
sound you get out is the sound you
expect to get out.That's why companies
like Fender, Music Man, Acoustic and
others have been quietly switching to
EVM's in their premier instrument and
sound reinforcement enclosures.
The speaker itself exudes power
and energy! The 16 -pound magnet
structure, the die -cast aluminum
frame, the heavy -duty moving
parts assembled by a perfected,
CIRCLE 82 ON READER SERVICE CARD

proprietary manufacturing process - all
combine to produce a speaker with incredibly high power handling capability,
efficiency, and mechanical durability.
All EVM's are rated at 200 continuous
watts per EIA Standard RS -426. Musicians have come to know that EVM's
handle that kind of power routinely. That's
the kind of reliability many other speaker

companies wish for -the kind of reliability that will have you looking for an
EVM when your old speaker has ripped
torn or fried to a crisp.
The next time you build or reload a
system, put in EVM's. They are available
in three sizes and four models -a 12;'
two 15-s, and an 18" -for screaming
leads and bass lines that'll knock you
over. If you put EVM's in your cabin
it'll probably be the last time your
have to load them.
Hear what quality sounds lit
an EVM speaker at your r
sound shop today.Take
À

Ey,

Electro
a

gukan

,

company

600 Cecil Street, Buchanan, Michigan

6

possibly afford the heavy duty equipment, but not until I get a good idea
beforehand of specifications and prices.
Maybe you can talk to these people.
Let me close by complimenting you
on a very fine magazine. Keep up the
good work.

-John

W. Frink

Pocomoke City, Md.
The reader service card is provided as a
service to both the reader and the
manufacturer. We do not know the

policies of MCI and other larger outfits,
but it is likely that they might not look
at reader service inquiries as you or we
might. We'll see what we can do about
this. On the other hand you are not at a
point where you'd be a likely purchaser
of MCI gear... we do understand the
desire to read about a Ferrari when all
you can afford is a Chevy, but we can
also see what might be the manufacturer's point of view.
Damage in the post or the like is the
only thing we can think of that would

The Affordable Pro -Mixer
by Carvin

have made your copies reach you
without the R.S. card It is very
unusual when this happens. If it does
occur again, write out the numbers corresponding to the products that interest you on a card with your name
and address, and send it to us within
the normal allotted time, advising that
the card was missing.

Big Apple Has Secret
In the February issue of your magazine,
Steve Rowe reviewed Spyro Gyra's
Morning Dance album. While we appreciate the recognition of our studio in
the review, Mr. Rowe erroneously
locates Secret Sound in Rochester,
New York. The band is from the
Rochester area but Secret Sound has
been operating in Manhattan for some
years now.
I hope to see an address correction in
your next issue, along with the other
articles we enjoy every month.
-Jack Malken

President
Secret Sound Studio, Inc.
New York, N.Y.

Forgive the oversight. We are aware
that Secret Sound is in New York City
-we surmise that Steve was so overwhelmed by the disc (he evaluated the
recording as 'first rate') that he went
overboard on upstate New York. So it
shouldn't be a secret, the studio is at
147 W. 24th St., New York, N.Y. 10011.

No one can
match the quality
and features now off ered in the new GARVIN
MX Series Pro Board at our
low price! Features like

-

Professional V.U. Meters with
Talkback System
on board calibration controls
3 Band active channel
5 Balanced Outputs for,A-B Stereo,
equalizers
Monitors 1 & 2, and Mono A + B
Optional 9 Band Graphic EO
for main outputs or reassignment
Large 90 mm recording type Faders
to channels
Direct Channel Outputs and Interrupt
Jacks for recording and channel patching
Available in 12 or 16 channel models
Selectable "Control Room "monitoring of all 5 buses
On-board Phantom Power + 48V for condenser mics
Independent channel "Soloing" with noiseless J -Fet switching
Dual reading LED Channel Peak Indicators that read both channel overloading and EQ overloading.
More important than features, you are buying quality! All wiring is done with a military type wiring
harness. The steel chassis is precision formed and assembled in a modular fashion designed to eliminate
strong RF fields. All P.C. Boards are super strong G -10 epoxy fiberglass. All components are securely anchored. If the board is dropped, it's still going to work.
Switchcraft connectors, Centralab
All components used are of the highest quality obtainable like
switches, CTS sealed controls, low noise high slew rate Op -Amps and Discrete amplifiers. Even the sides
are 1" thick solid Walnut. The entire board is backed by a 1 YEAR Warranty.
The MX board has proven itself on numerous concert tours. It's been put to the test by professionals and
they are raving about its performance.
The best part are the factory prices that won't leave you broke. We currently sell the 12 Ch MX1202 for
$1095 and the 16Ch MX1602 for$1495. (Add $250 fortheoptional Four9 Band EQ).Road cases by Anvil"' are
available at $195 and $215 respectively.
You are probably asking "How do we do it for the price ?" It's simple. We build and sell direct to you
without any retail markup or commission.

-

Write for your FREE64 pageColor Catalog or Call TOLL-FREE800854- 2235(714-747.1710 in CA) for more
information or to place your order. Use your Master Charge or VISA as a deposit and the balance will be
shipped C.O.D. As always, if within 10 days you are not 100% satisfied, your money will be refunded.

Carvin Dept MR -32, 1155 Industrial Ave., Escondido, CA 92025
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On the Fringe
Some months ago, in the December
'79 issue, to be exact, I was interested to
see your comments on the new Phase
Linear 7000 Series Two cassette recorder. At the bottom right of page 67,
is printed a graph of the playback response of the aforementioned cassette
recorder referenced to a standard test
tape (TDK AC -337) recorded full track
at - 20 dB nWlm. The rising low frequency response which you noted in
your graph and your text is actually a
relatively common mechanical error
associated with this test. On a conventionally recorded cassette there are
usually four separate tracks (all supposedly containing, at least to some degree, different information), separated
by narrow guard bands. In the case of a
full track test tape, not only do all of the
former tracks contain the same information, but they also do not have guard
bands. Therefore, tape flux in the guard
MODERN RECORDING

EXPLORE
The Omega :x-pool of Applied Recording
Arts and Sciences anrounces an intensive
workshop /sem.inar-orthe summer semester,
beginning on June 23, 1980.
This special section has been
designed to instruct amateu
student and semi- professional
recording enthusiasts in the fine
art o- making better tapes.
Beginners will De thoroug¡hiy
grounded in the logic, theory and
economics of professional

YOUR
F UTURE

transportation between the Silver Spring
Plaza Holiday Inn Convention Center and
Omega 2z. Studios and meals catered for
extended sessions.)
Advanced Tuition is $895
;inclus ve). Advanced workshops a -e

24 TRAGIC
R EOORDI NG
ENROLL NOW

limited and early registration

I'J

is

suggested.

f yo i suspect that your career

les r the field of music, studio recording or media production, Super
'80 will provide you with
recording.
an excellent opportunity to avoid
Qualifyingadvaccedl students
a lot of mistakes that have already
will get hands on experience in Washington's
been made by experts. And the experts will be at
newest and most sorihisticatec 24 track
Super Session '80, including John Woram, author
automated studio.
of "The Recording Studio Handbook" and
Super Session '80 will feature lectures
editor of db magazine.
and seminars by internationally acclaimed
Super Session '80 participants may
professionals, including Mack Ernerman,
lodge at the Silver Spring Plaza Con owner cf Criteria Recording Studios in
vention Certer at special student rates.,
Miami. Florida. Other leading producers.
Mite or call for a complete inforengineers, educators and equipment
mation arc registration package. For a
manufacturers will lecture and
telephone írterview call (301) 946 -3242 beconduct seminars
JUNE 23 -29
tweer. 11 a.m. and 1 p.m., Monday
The Basic and In _ermediate 7 -day
through Thursday.
7 'DAY NTENSIVE
Course covers Electronics,
WORKSHOP /SEMINAR
For information by mail and financial
Studio iManagement" Record Production
information call (301) 946 -4686
IN WASHINGTON, D.C.
Acoustics, Sound Reirrfircement, RA..,
weekdays. Master Charge and VISA are
Concer Recording, Demo Production,
acceptable forms of payment. The Omega
Studio Effects, and Mu.ti-Track Theory
School cf Applied Recording Arts and
Advanced seminars and workshops are
°
Sciences, 10518 Connecticut Ave.,
available in Radio Poduction, Ajtomated
Kensington, Maryland.
Mixing, Music Product on, Jingle Production
& Studio Maintenance.
Basic & Interr-ed ate Tuition is $695,
(including all lab fees, pAs, supplies, ground
10518 ConnecticutA,ienue, Kensington, Maryland 20795
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advanced seminars and workshops

of interest:

Production
Mobile Recording
Advanced Electronics
Contro Room Techniques
Studio Management
Sound Re-inforcement

R/A7A

The Omega School of 'Applied Recordinç .kris and Sciences is approved by
the Maryland State Beard for Higher Ed^.ra-icr arc courses are available for
acte cidation by The P.meri_an Universal}, ïr bash ngton. DC..

NAME
ADDRESS

`

CITY

STATE/ZIP
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You've always dreamed of time contro

You're quite right, and we thank you for
the lucid explanation of the 'fringing"
effect. Actually, Len Feldman and Norman Eisenberg (writers of the Lab Report) are conscious of the situation, and
incidentally have observed the "rising
bass effect" on other cassette decks
tested with the same TDK test tape.
The effect, with regard to the Phase
Linear deck, for one, is not to be interpreted as a degradation of the product.
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Gone, but Not Forgotten
We've been advised that the Uni -Sync
Model PMS -2, a metering system, is no
longer available and will not be replaced nor reintroduced. Through some

ADVANCED Audio Designs
PROFESSIONAL PERFORMANCE SYSTEMS

3890 Stewart Road Eugene, Oregon USA 97402 503 -485 -4251
Call us for the dealer nearest you.

It's time the Professionals were given a few
things they've never had before.
Commercial Series
McCauley Sound Co.
13608 94th Ave. E.
Rryvllup. WA 98371
(206) 848-0363
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editorial confusion, MR's January '80
'The Product Scene "made reference to
the unit as a new mixer.
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McCAULEY

bands adds to that of the normal track
widths. This effect, called "fringing,"
becomes more pronounced as the recorded wavelengths become longer and
hence, in this test, it typically causes an
apparent rising bass response. As you
noted, the normal playback of prerecorded tapes remains unaffected.
-John Rutledge
San Francisco, Ca.

Attitude of

a Pro

Thanks for your in -depth interview with
Rick Derringer. I have seen him perform a couple of times, once in Santa
Cruz, California in 1978, and most

recently at the Agora in Hallandale,
Florida (of all places!).
The differences in the performances
were what struck me most. Both were
totally professional, but the latter was
special. It was in a fairly small club,
located in a small town. Derringer and
his band put on an excellent show. But I
was most impressed with his attitude.
I know he couldn't have made much
money, but he played as though it was
his last performance. I think every
aspiring musician could learn something
from that. When the chips are down, it
comes down to the love of music and the
positive energy you can produce to
make it work for you, as well as for
others. I know this valuable lesson will
help through me my musical career, and
I hope someday I'll be able to accomplish the same excellence. Then I'll
know I'm a professional.
-Mark Varian
Hallandale, FI.
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AKO®
CCOUSÙICS

U- 300 Series High - l'(4( nuance
On - Stage Entertainc'r"s Microphone
:

Long known for the finest mi_Yophones in the
professional recording industry, AKG now
introduces the higl -performarce D -300 Series
Microphones- setting the pace for the next
decade in stage -quality studio sound.

A WORLD OF DIFFERENCE IN THE WAY YOU SOUND
For example, the D -330B- features:

Strong die -cast nickel -plated housing

Stainless -steel impact res stant outer grille

9 ways to create

Internal wirdscreen

your so.and:

Three -position switch for high -frequency

contour

Second windscreen /pop filter

Three -position switch for low -- requency

contour

Internal protective basket

Hypercardioid dynamic transducer modular
system

Plug -in transducer system for simple in -field
replacement

Hum rejection coil

Standard three -pin professional connector

Anti -noise elastomer suspension
Dynamic handling noise rejector

See them at

PHILIPS AUDIO VIDEO SYSTEMS CORP.
A

NORTH AMERICAN

91

PHILrS COWAN

McKee Drive. Maiwah.

N J

07430

(201 529 -3800

your AKG dealer, or write today!

...the mark ofprofessional qual
in icrophones , headphones phmukarrrid
,

QQ
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AKG Akustische und Kino-Gerets Gm.
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"Talkback" questions are answered
by professional engineers, many of

whose names you have probably seen
listed on the credits of major pop
albums. Their techniques are their own
and might very well differ from another's. Thus, an answer in "Talkback" is
certainly not necessarily the last word.
We welcome all questions on the subject of recording, although the large
volume of questions received precludes
our being able to answer them all. If
you feel that we are skirting any
issues, fire a letter off to the editor
right away. "Talkback" is the Modern
Recording reader's technical forum.

Clues for Cues
In the article, "From Tape to Disc, Disc
Mastering, Part 2" (September 1977),

author Dave Moyssiadis describes the
use of blank leader tape to "cue" the
Mastering Engineer as to the placement
of the selection bands on a disc. However, if one song fades into another, I'd
suspect that leader tape could not be
used. Does the engineer, in this case,
use the tape counter as a cue or what?
-Paul Rumsey
Long Beach, Ca.

First, let's clear up

a minor misconception. The reason for leader is not to cue
the engineer any longer -it is to cue the
automatic banding circuit of the lathe.
Therefore, using a tape counter, or even
a timer, will not work for this purpose.
Only if the record were to be banded
manually would time cues be usable.
And that must be in actual running time
(minutes and seconds), not by reading
one of those grossly inaccurate tape
counters. Professional recorders do not
have counters; if they have a timing deice at all it is some kind of contraption
sed on a real -time read-out. Further,
at a counter counts on one machine

rarely has anything to do with what a
counter counts on another machine.
This is why tapes should be leadered.
Occasionally a tape will be sent to a
mastering facility by a producer who
chose for one reason or another not to
insert leader tape between the selections. One of those reasons might be, as
you suggested, a segue. Another might
be a "live" album where applause spans
the gap between selections. On the
other hand, there are those who are disturbed by the sudden and total absence
of tape noise at the end of a cut, as this
"loss of ambience" may sound too clinical or unnatural. Finally there are
those who are just too lazy or do not
know enough to leader their tapes prior
to mastering.
In all cases there are two ways to circumvent the problem, assuming, of
course that one wants the album banded.
The first way is to make the spirals, or
crossovers, at the proper moment manually by turning the lead screw with a
crank. This is the old -fashioned way of
the craftsmen who cut records before
automated lathes were available. Today
many lathes still have this vestige of a
by -gone era, but others simply have a
button which will cause the same effect.
(Ironic, isn't it, that we refer to pushing
a button as manual work in this age of
the computer ?) Anyway, there is a better wáy in which the client can have his
cake and eat it, too.
By punching a small hole in or removing.a small amount of oxide and backing
from the tape, leaving only the clear
polyester base material, the lathe will
perform all of its automatic functions
without leader tape. The trick is to stay
between the two tracks on the tape.
(Most people would be surprised at the
amount of room there is left unrecorded
between the tracks on a 1/4 -inch, two track format.) The easiest way is to use
an ordinary V, or 1/16-inch paper punch and
make a hole exactly in the center of the

tape width and at the end of the selection, or 2 seconds playing time before
you want the spiral. Needless to say, it
is recommended that the punch be demagnetized first, and that you take care
to punch the hole dead center to avoid
removing any of the signal or disturbing
the program. The whole (pardon the
pun) idea of this is to permit light to pass
through the tape and trip the photo relay which causes the automatic banding sequence to start. This will also give
both pre- and post -expansion as is normal, which you do not always get with
manual banding.
-David Moyssiadis
Contributing Editor
Modern Recording Magazine

Go For the Pro!
I have noticed that most professional
recording studios seem to use high level, low- impedance gear 1+ 4 dBm,
600 ohms). Is there an audible for inaudible, for that matter) difference between high - and low -level gear? If there
is, would I possibly be better off starting right out with high -level gear to
avoid having to sell the low -level stuff
later on in order to achieve professional
sonic standards and high-level compatibility? Any information, thoughts
or comments you can provide me with
will be greatly appreciated.

-Roger S. Netherton
San Francisco, Ca.
Yes, there are major differences between low- and high -level gear. Low level gear operates at -10 dB level and
10,000 ohms. Long cable lengths should
not be used in connecting the equipment due to line level loss, hum, and
R.F. shielding problems. It is possible
to run lengths of low- resistance, well
shielded cables from 20- to 25 -feet
without any real difficulty. Low -level
gear is designed primarily for the semiMODERN RECORDING

pro and audiophile user. Its design
parameters make it much more cost effective, but, generally, noise and distortion levels are higher and slew rate
slower.
On the other hand, high -level, low impedance gear is designed for the professional user. It can support extended
cable lengths without line level loss and
with no outside noise or R.F. interference. Generally sonic properties of pro
gear tend to be superior to that of semipro gear. Noise and distortion figures
are lower where slew rates tend to be
higher, providing more head room and
better transient response. A professional studio may run twenty -four
hours a day, seven days a week. It takes
a pretty reliable piece of equipment to
pass the test of a professional user. Not
only must it be sonically superior in
design, but it must maintain a physical
strength capable of withstanding the
rigors of studio usage. You should only
start out with pro gear if you plan to
have a pro studio. The reason being the
costs involved. Professional gear is
sometime triple the cost of semi -pro
gear. My personal opinion is that semipro gear will provide you with a valuable tool from which you can always
upgrade to pro equipment.
It's not a good idea to mix low -level
gear with high -level gear. It can be
done, but not without various line amps
and matching transformers which
create more noise and distortion in the
signal processing line. A complete low level system (console, tape machines
and outboard gear) will provide you
with the means of making good, high quality recordings. What it really boils
down to is the person using the equipment and the talent being recorded and
the ability and knowledge to obtain the
best results from whatever equipment
is being used. If your budget is a low
one, feel confident commercial quality
products can be produced from semipro gear. If, however, you can afford it
and your needs demand it
for the
pro gear!
-Hal Hansford

We've ,mprcved our celebrated Whirlwind instrument
cords Dy removi 7g the small brass screw that attached
the sleeve to the plug. Now the unbreakable, Phenolic
plastic sleeve twists directly over our solid brass and
nickeled bass plugs, providing a double protective
casing. These new screwless snakes. can withstand the
most abusive working conditions. They re the perfect
instrument cords for professionals who can't risk
equipment failure in the studio on the stage.
Our entire inn o' screwless Snakes`"and UitraSnakes
are made of the highest quality materia meefing the
most rugged -nilitary specificatit,ns. They offer our
exclusive, patented, super -conductive tips. Tough,
cured neoprene covers a double -shielded cable
manufactured by Belden to unique Whirlwind
specifications. And unlike stanlass steel, our
resilient Phenolic plastic sleeves can't be
crushed or cracked. Their elasticity lets
them spring bac+< rather than
collapse under high
aOt

o

,

You can be sure that our new screwless
snalovs pass a clean sicmal consistwtly,
with minimal signal loss, and are the Amos`

durable instrumentcords ever made. Li'keali
Whirlwind products, they are backed by a
two -year guarartee.
TPA

-Sriake is a registered trademark of whirlwind Mu

,c Inc

Engineer
Coconuts Recording Co.
North Miami Beach, Fl.

Corrective Measures
After reading the fine interview with
John Storyk in the October 1979 issue, I
have become very intent on correcting,
without the aid of an equalizer, some
major acoustical problems in the two

whirlwind
Whirlwird Music Inc.
P.O. Box 1375
Rochester, New York 14
716-663-88 ?fl
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rooms that I plan to use as a studio and
control room. The biggest problems are
annoying resonances, upper midrange
standing waves, and isolation between
studio and control room. I have had very
little success in trying to make a "nice
sounding room" and an accurate control
room. My JBL 4311 monitors are begging for better sounding surroundings!
I do not know of any materials on
studio design or the materials used in
studio construction. Perhaps you could
pass along the names of some informative books or pamphlets on this subject
and how or where) to get them.
-John Lekas
Shrewsbury, Mass.
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First, we took a moment to commend
you for your strength of character and
emotional fortitude in the face of such
acoustic adversity -for really trying to
solve your problems, not just mask
them. Second, after wiping the tears of
pride from our eyes, we immediately
phoned Herb Schwartz of Sugarloaf
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NEPTUNE
ELECTRONICS, INC.
934 N.E. 25th Avenue
Portland. Oregon 97232
Telephone (5031 234445

Design and Noise Control by Michael

Rettinger (The Chemical Publishing
Co.,

New York, N. Y, 1973). For some in-

sight on the right materials to acpublication from the Department of

F°ti

Ace

job of detailing soundproofing techniques for a garage studio in the
Janurary 1980 issue and asked him for
the names of some reference materials
that had provided helpful information in
the past.
At the top of Herb's list was Acoustic

complish your goals, he recommended a

Se"s\tie at` g
te1 a

4.

Sagamore Publishing, Plainview, N. Y,

for this and request Vol

8, No. 8, 10, 12;
Vol 9, No. 2; Vol 10, No. 4, 6.)
Some quick study on your part and
your JBL monitors should be quite content to stay in your employ!

Intriguing Transformer
In the June 1979 Hands-On Report, Jim
Ford and John Murphy reviewed the
Otani MX- 5050 -B. I was intrigued by
their comment about using an in-line
transformer for the mic inputs (page
78). I have an Otani and was wondering
what type of transformer they used to
get a noise result of 47 dB? Also, where
was the transformer placed in the
chain? Was it at the mic end or at the
deck end of the cord? Does it matter?
Could I use it with my Pioneer 1020
reel -to -reel as well?
Frederick Evans
Allston, Mass.

-

View, in New York, who did such a fine

0

S
' r

tinger published in dB, The Sound
Engineering Magazine (contact

Health, Education and Welfare, National Institute of Occupational Safety and
Health (NIOSH). This, A Compendium
of Materials for Noise Control (No. PB
298307), is now available from the National Institute of Technical Services,
Springfield, Virginia 22161 for a cost of
$12. A general architectural reference
book, Architectural Graphic Standards
also includes material on matters
acoustic. Co- authored by Sleeper and
Ramsey, it is published by John Wiley
and Sons, New York, N.Y. Also of interest to you might be Environmental
Acoustics by L. Doelle, published by
McGraw-Hill, New York, N.Y., 1972.
You might also take a minute to go
over the list of resources supplied by
Jesse Walsh of Express Sound in our
April 1980 issue. Walsh also endorsed
the Rettinger book, as did John Carey
in the March issue. Carey, also of Express Sound, included the series entitled
"Control Room Acoustics," that Ret-

When the MX- 5050-B was reviewed, we
found that the noise performance with a
low-impedance microphone input was
not very good, the noise being only about
33 dB below 0 VU for "conversation
level" speech at about six inches from a
typical low- impedance mic (a Shure
SM58). The reason for this poor level of
performance is that the input impedance of the Otani is 50 K ohms, which
is definitely a high- impedance input.
Otani correctly states that the mic inputs can be used with either high- or
low- impedance mics. However, the
price you pay for using a low- impedance
mie is poor noise performance.
This situation can be greatly improved
by using an in -line, impedance- matching
transformer, such as the A -95 series or
the A -97 series from Shure. These are
just small, in-line transformers that you
plug your mie line directly into and then

plug the transformer directly into the
tape machine.
When we originally tested the Otani,
we used the A -97, which yields about 13
dB of signal gain, which increased the
signal -to -noise ratio of the Otani 13 dB. I
think, however, that you could get even
better performance by using the A -95
series, which gives you 22 dB of gain.
This would change the Otari's noise
level from 33 dB to 55 dB which is a
more respectable figure. What the
transformer is doing essentially is
boosting the signal level, which could
improve your Pioneer's performance in
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sion. A large 1" voice coil gives it
the ruggedness needed in professional use.

4313.

Flat frequency response. It means
accuracy. Naturalness. Reality.
JBL gives it to you without
the bigger box that you'3 expect
along with i:, since the 4313 only
measures about 23" Oy :4 "x10 "!
This new, cc mpac prcfessional monibr produces deep, distortion -free bass. And does it with
a newly developec 10" driver.
Its massive magnet structure and
voice coil are equivalent to most
12" or 15" speakers. Yet is delvers
heavy -duty rower handling and

50 100

500 1K

5K 10K20K

Freq eney (Hz)

On -axis frequency response,

4313 monitor

a smoother transition to the midrange than most larger-cone

speakers.
The 4313's edge -wound voice
coil midrange accurately reproduces strong, natural vocals and
powerful transients.
Up top, a dome radiator
provides high acoustic output with
extreme clarity and wide disper-

CIRCLE 140 ON READER SERVICE CARD

Working bgether, these
precision-matched speakers offer
supera stereo imaging, powerful
sound levels and wide dynamic

range

Audition be 4313 soon.

We think you'll agree that its
combination of flat response, power
and moderate size flattens the
competition.
James B. Lansing Sound, Inc.,
8500 Balboa Boulevard,
Northridge, California
91329.
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It's called print-through.
And if you think it interferes with your
reading, you should hear what it does

to your listening.
It happens on tape that has low
magnetic stability. Music on one
layer of the tape is transferred to
music on an adjacent layer, causing

an echo.
At Maxell,we've designed our
tape for superior magnetic stability.
So what's happening to the opposite
page won't happen to your music.
You see,we believe you should only
hear the music you want to hear:
Nothing less, and nothing more.

IT5 WORTH IT.
Maxell Corpo.anor. of Pmerca. 60 Oxford Droe, Moorachie, N
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07074.

UNEQUALIZED RESPONSE
state -of- the -art in compression
drivers has reached a new high.
The

Pure Beryllium Diaphragms and surrounds that are extremely lightweight
and rigid result in unsurpassed high
frequency response and sensitivity. They
are bonded to edgewound voice coils
capable of withstanding temperatures of
up to 400°C (752° F)
Computer -Aided Design and Laser
Holographic Analysis have provided the
flattest response and phase uniformity,
giving the TD -4001 unprecedented
intelligibility.

Precision Machining and Assembly of
the highest quality materials result in
dependable, predictable performance.

The TD -4001 driver meets the requirements of the uncompromising professional. For additional information,

I

contact:
p
T

J Audio Devices

A division of U.S. Pioneer Electronics Corp.
142 Redneck Ave., Moonachie, N.J. 07074
(201) 440-8234 - Telex: 133484 PIONERUSA MOON

INDEPENDENT LABORATORY TEST
AVAILABLE UPON REQUEST
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similar manner.
As to your questions regarding the
placement of the transformer, it should
be placed at the deck end of the line.
This allows you to run a long, balanced,
low- impedance line and convert that
balanced line to a high- impedance line at
the tape machine.
We would, however, like you to look
again at our original assessment of the
Otani MX- 5050-B. We feel that a machine
of this caliber should be teamed with a
high -quality mixer, and the use of the
mic preamps avoided if at all possible.
-John Murphy
Technical Editor
Modern Recording Magazine
a

Mixing In Some Excitement
While reading the credits on John
Tropea's latest album, To Touch You
Again, I noticed that it was mixed with
an Aphex Aural Exciter. I have heard
of this device before, but am still in the
dark as to what it is and does. Could
you please fill me in on this device? (By
the way, the album was recorded at
The House of Music in West Orange,
New Jersey. The engineers were Char-

28

lie Conrad, Joseph Intile and Jeffrey

is an increase in clarity, spatiality, and

Kawalek.)
Keep up the great work!!

detail. The harmonics are amplitude
dependent and primarily even order.
The upper part of the audio spectrum is
comprised of natural overtones of the
instruments. These overtones are often
lost or buried in the recording and mixing process. The harmonics that the
Aphex generates are also phase shifted, thus not buried by the fundamentals. In a situation where the high -end
is deficient, for example, boosting it
with EQ will often only bring up noise,
whereas the Aphex would "resurrect"
it by simulating what would have been
there naturally.
According to Charlie Conrad, the
John Tropea album was mixed with virtually no EQ, compression, or other effects except for two echo chambers and
the Aphex Aural Exciter. The Aphex
unit was used on all the instruments
(piano, guitar, drums, horns and
strings) except for the bass drum and
bass guitar.
In order for you to make a judgment
about what the Aphex does, I suggest
you listen again to the Tropea album.
The individual instruments should be
well defined, natural and occupy a

-John V. Smith
Electrical Engineering Major
Cal. State University at Fresno
Porterville, Ca.
The Aphex Aural Exciter is a relatively
simple device. Electronically, the audio
signal is split, one leg being sent
through the "Exciter" circuit, the other
sent unmodified to the output. The "Exciter" circuit is comprised of a high -pass
network and a harmonics generator.
The output of the "Exciter" circuit is
then added back at a much lower level
to the unmodified signal.
The sonic effects are a bit more complex. The phase shift generated by the
high -pass network provides the listener
with more sonic cues within the same
energy envelope. The listener integrates the resultant time delays as an
increase in volume (presence, depth,
fullness are other descriptions of the
phenomenon). Due to this apparent increase, especially in the mid- and upper ranges which are critical for intelligibility and direction perception, there
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EVERY MUSICIAN
SHOULD PLAY
THE SYNCASET:

The TEAC Model 124 Syncaset lets you
record one track, then overdub the other
to get two musical parts in perfect time.
Later, you can mix live material with
these two tracks and hear all three parts
through your home sound system.
With the Syncaset, you can
accompany yourself or an existing piece
of music, and record the result. Rehearse
a tune or create one. Sharpen your
ear for harmony and phrasing.
And develop your timing
and playing skills while you're at it.
'Dolby

is a

After you've worked on your own
music, enjoy the sounds of others. The
Model 124 is an outstanding stereo
cassette deck. High signal -to -noise
performance. Low wow and flutter. Wide,
flat frequency response. There's Dolby*
NR (disabled in the "Sync" mode).
Memory rewind for fast tape checks. And
illuminated VU meters for easy level
adjustments.
Probably better than anyone, we
know the Syncaset can't give you all the
multitrack flexibility and open reel
performance you want. But at a third the
cost of an open reel multitrack recorder,
it could be the start -up tool you need. And
when you consider the savings on tape
alone, you'll find the Syncaset a handy,
economical instrument to work with.
So try out the instrument every
musician should play. See your TEAC
Multitrack dealer today for a demonstration of the Model 124 Syncaset.

MULTITRACK SERIES
TEAC

registered trademark of Dolby Laboratories. Inc

b 1979 TEAC Corporation

of America, 7733 Telegraph Road, Montebello,

CA 90640. In Canada. TEAC is

Professional Products Group

distributed by White Electronic Development Corporation (1966) Ltd.
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UNEQUALED PERFORMANCE
Powerful Alnico Ring Magnets; select high
purity materials and precise machining
tolerances produce the strong linear fields
necessary for demanding applications.

Computer -Aided Design and Laser Holographic Analysis enabled the production of
true linear piston motion assuring low distortion and controlled response. The resulting
sound is smooth and uncolored at levels in
excess of 120dB at one meter.

High Power Voice Coils edgewound on four
inch heat resistant glass fiber bobbins assure
long -term dependability.
Model TL -1601 is recommended where high
level, low frequency sound is required.

Model TL -1602 offers a carbon fiber blended
cone and a wide 21 to 2000Hz bandwidth.
The TAD 15 INCH loudspeaker meets the
requirements of the uncompromising professional. For additional information, contact:

TAI3 Technical
Audio Devices

A division of U.S. Pioneer Electronics Corp.
142 Redneck Ave., Moonachie, N.J. 07074
(201) 440 -8234 - Telex: 133484 PIONERUSA MOON
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front -back image as well as left -right
placement.
One last note. The Aphex Aural Exciter is not a panacea for poor recordings. If used judiciously, it can be a very
effective tool, among other tools and
methods, in the pursuit of the best
possible product.
Marvin Caesar
President
Aphex Systems, Ltd.
Los Angeles, Ca.

-

Care and Prayer

for Tri -amped System
I

am in the process of building a tri-

amped system for our group. I've read
several articles on this subject but none
of them address the problem of protecting the speakers from accidentally receiving signals outside their range
60 -cycle hum into a tweeter). Is there
any protection against this, or does one
just have to be careful and then pray?
-Joe H. Babb
Knoxville, Tenn.
Well, Joe, a trip to the Eternal City just

30

won't do it.

Contributing Editor Fred Ridder,
when confronted with your problem, assured us that it is possible to protect your system- tweeters included
against low frequency interference.
Since, by tri- amping your system, you
are essentially dividing the frequency
spectrum into three parts, first and
foremost Fred suggests extremely careful connection. To make it physically impossible to slip up, he advises using a
different type of connector on each frequency split. For example, you might
use '/4 -inch phone plugs on the low frequency, 3 -pin XLRs for the midrange and 4 -pin XLRs for the high-frequency. This would prevent any inadvertent misconnections while setting up.
However, to minimize the possibilities of catastrophic failure, use blocking
capacitors in series with the high frequency drivers. As an example, an
8 -ohm driver being crossed over at 800
Hz should get a series capacitance of
approximately 200 microfarads. This
would introduce approximately I dB of
rolloff at 800 Hz, in addition to the
rolloff at the crossover and will give ap-

-

proximately 6 dB of protection at 100
Hz. The capacitors for this type of application should be non -polar capacitors.
If these aren't available, two electrolytic capacitors of twice the given value
can be connected back-to -back to form a
non -polar combination. (Connecting
back -to -back means connecting the
negative terminals of the two electrolytics together and connecting the
positive terminals on one side to the
amplifier and to the driver on the other
side.) At higher crossover frequencies,
the capacitor value would be proportionately lower and would offer proportionately more protection at low frequencies. Unfortunately, you must keep
in mind that the use of a series capacitor
might have an adverse effect on amplifier stability and on phase response of
the system, but it is a protection device.
Remember, hum or low frequency
signals at low power levels generally
will not destroy a diaphragm. It is only
when they get large amounts of it that
they start burning up!
Keep in mind that care should be taken in whatever you do... and an occasional declaration of faith couldn't hurt!
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SS Wants You to be

the Winner

If you've been wanting to try a BOSS Product
never had a better reason to do it than you do now! During April
and May anyone who tries a BOSS Product at a participating
dealer stands a good chance to win a Moped. All you do is try out ny
BOSS product and you will receive a contest Entry Card to fill
out, and drop in, The Contest Drawing Box. In June each
participating dealer will draw the name of his winning customer
and present the Moped. Scores of Mopeds will be awarded
so you stand a good chance to win.
But in the BOSS contest everyone is really the winner because once
you've entered the contest you will have tried the hottest new
devices on the market today. And that's going to make you happy
even if you don't drive home on a Moped.

Participating Dealers
California

New York
Hempstead Gracin's Music
New York
Sam Ash Music, Art Shell Music,

Concord Mau's Music
Costa Mesa Coast Music
Hollywood Nadine's Guitars
Oakland Leo's Music

Terminal Music

Oklahoma

Colorado
Solid Sound

Boulder

The Music Store

Tulsa

Illinois

Ohio

Aurora Filip Music
Chicago Chicago Music & Guitar Center
Cicero DJ's Music
Elmhurst Greg George Music
Melrose Park
Monti's Music
Normal
Guitar World
Roselle Roselle Music

Indiana
Indianapolis

Canton
Columbus

Oregon
Portland

Allentown
Bryn Mawr

Louisiana
New Orleans

Memphis

Rockville Veneman Music
Levin's Washington Music

Michigan

Minnesota
LaVonne Wagener Music

New Jersey

Washington
Guitar Center

Seattle

Red Bank Music

EIBOSS
CIRCLE

Strings & Things

Garland
Arnold & Morgan Music
Houston Garland Music
San Antonio
River City Musi

Al Nalli Music

Red Bank

Medley Music
Music Center
Hollowood Music

Virginia
Falls Church
Giant Music
Texas

Wheaton

Bumsville

The Noise Shoppe

Tennessee

Sound City

Maryland

Ann

Portland Music

Pennsylvania
Ephrata
McKees Rock

Wilking Music

Gattuso's Music
String Shop
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We've k
CCRESt

PROFESSVONAL SERIES

Wè're Crest Audio.
We

make the

world's best
professional power
amplifiers.

CON

PROFESSIONAL SERIES

ast year we

Lt
our -3500

P
series low profile
amplifiers. Delivering 250 watts per
channel into an 8 ohm load and
standing just 31/2" high, the P-3500
was an immediate winner.
The P -3500 quickly proved itself
major
concert tours. It's been
on
put to the test in huge stadiums,
small clubs and recording studios.
And it's passed every test with rave
reviews.
Because the P -3500 isn't just
"another" amp. It's a demonstrably
better amp. Aside from it's flawless
sonic qualities, it has a unique combination of design and engineering
features that leave it unrivaled in
the world of professional amplifiers.
ite simply, it's the best pro amp
in its class.

Success breeds success.
Introducing the newest addition
to the Crest line:
The P-2500 Series professional
amplifiers. They're virtually identical

P -3500 SERIES PROFESSIONAL AMPS
250 watts per channel, 8 ohms' /400 watts per channel, 4 ohms.
TOP: P- 3500/BOTTOM: P -3501 (without VU meter)

THE CREST

to the P-3500 Series with two
notable exceptions: Lower power
rating and a lower price tag.
Otherwise, they've inherited the
same low profile, flawless sound,
smart features and rugged reliability
of our P -3500 Series. The P -2500
Series is now the best professional
amplifier in its class.
Our low profile.
All the Crest amps pack their
power into a rack mountable package
standing just 31/2" tall. That's
1/2 the height of conventional amps.
And that saves a lot of rack space.
Compared to conventional amps of
comparable power, Crest amps give
you the same power output while
using just V2 the vertical rack space.

Our sound.
You can't buy

better sound. It's

solid. Tight. Incredibly clean.

Undeniably accurate.

a low rofile.
PRCFESSKNALSERIES

PRCF,ESSRNAL SERIFS

THE CREST P -2500 SERIES PROFESSIONAL AMPS
125 watts per channel, 8 ohms/200 watts per charlel 4
TOP: P-2500 /BOTTOM: P -2501 (without VU meter)

ohms'

It's what we put into our amps
that accounts for what comes out.

For example, we utilize Bi FE l'
operational amplifiers coupled with
10 high speed output transistors per

channel.
Our dual independent, semi toridial 1000 watt transformers
keep the bottom end tight, deep and
accurate while providing -miles of
reliable headroom. They also
virtually eliminate crossxalk.
Features that make sense.
Crest amps incorporate
features that
make your life
a whole lot
easier. Like
built -in circuit
breakers.
Massive

channeled
heat sinks

with forced air
cooling. A special
safeguard detection
system that protects
against thermal
overload and
dangerously high
DC voltage levels. Turn on delay.
External balanced in-put circuitry.
Fasy to read LED VU meters. And
a totally modular electronic design.
Toughest amps in the business.
Crest amps are practically bomb
proof. Inside, everything's snug
and tight, securely attached to the
protective 16 gauge steel chassis.
Although Crest amps are
sophisticated, state -of-the-art
electronic systems, fragile they
are not. Check us out.

CREST
Crest Audio, Inc.
9171 Gazette Ave. , Chatsworth,

CA 91311/(213) 998 -3120

*FTC rated continuous average s.newave over a
bandwidth from 10Hz to 20kHz, both channels driven.
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By Norman Eisenberg

AUDIO SPECTRUM ANALYZER
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91.

Spies Laboratories of Lawndale, Ca. has announced
a "low cost, high performance" audio spectrum
analyzer that offers '%- octave resolution. The audio
band from 20 Hz to 20 kHz is swept by a single,
sharp voltage -controlled filter to obtain the % octave resolution in 91 bands. Dynamic range of the
display is 20 dB in 101 distinct 0.2 -dB points.
Usable with any equalizer, the device provides a
composite video output for the display that will
drive a TV set (with an RF modulator) or a video
monitor. An internal memory can store two
complete frequency response curves, useful for
making A -B comparisons, before -and -after comparisons, and so on. Inputs include mic and line.
Outputs are pink noise, composite video, and X-Y
recorder. Price is $1195.
CIRCLE
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WIRELESS INTERCOM

HYBRID AMPLIFIER
Described as a hybrid Class A power amplifier is the
model HCA recently announced by Infinity
Systems of Canoga Park, California. Tubes are used
in the input stage, while transistors are used in the
output stage. The tubes are high transconductance
pentodes, selected -explains Infinity -to allow a
minimum number of devices in the signal path and
operated as triodes for higher linearity. Tube life is
given as more than 10,000 hours. The output
transistors function as twelve high -speed devices
per channel in a complementary- symmetry design.
The use of transistors here eliminates high and low
frequency phase shift and allows direct- coupling to
the speakers. Logic circuitry provides automatic
functions, and an informational screen indicates
operational mode, cause and location of possible
malfunction, automatic protective action taken by
the amplifier in cases of excessive DC, temperature
increase or line -voltage drop. Rated output power is
150 watts per channel (RMS) with both channels
working into 8 -ohm loads across the 20 -Hz to 20kHz range at a THD of 0.2 percent. With 4 -ohm
loads, the power rating becomes 280 watts per
channel for 1 percent THD. With both channels
driving 2 -ohm loads, power rating is 400 watts per
channel for 1 percent THD. Weighing 95 pounds,
and measuring 19 by 19 by 9 inches, the Infinity
HCA amplifier is priced at $4000.

FM wireless intercom headphones -the model TR50 from R- Columbia Products of Highland Park,
Illinois -are claimed to provide superb two-way
communication without wires. An entire narrow band FM communication receiver and transmitter
is built into the standard -size headphone. Operation
is claimed for up to 150 yards, and the system is
"FCC certified and license free." Price is $249.50.
CIRCLE
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COMEL MIXER

NEW DEVICES FROM INTERFACE

Comel's MPK 706 POWER offers "roughly all the
facilities" of the PMP 402 and ZZ 807 disco-mixers,
"but at a price." The unit features two stereo phono
inputs with sensitivity presets; four mic /line inputs;
and one D.J. input with bass, treble, presence and
pan -pot controls. Output channels include one main
stereo; one spare stereo; and one stereo headphones.
The output channels include a three -band equalizer
plus subsonic and high-pass filters. A pre-list of all
input channels and outputs is possible, the visual
monitoring being made by VU meters routable from
outputs to inputs.

From Interface Electronics of Houston, Texas,
comes word of a new input module equipped with
the Allison VCA (model 104JV, formerly the model
104A), which permits VCA control grouping in up
to eight groups without adding any modules. Any
slider in the group can master the entire group
while the others still may be used to trim their
individual inputs.
Interface also is offering a new input module (the
104B) that has three full -band variable Q (0.1 to 2
octaves) parametric equalizers with symmetrical
boost or cut of up to 16 dB. This device also is
available with the VCA as model 104BV.
A third new item is a "bright low-cost bar -graph
type peak-reading LED VU meter which permits
among other things the inclusion of VU indicators
on every input," a feature now available on most
Interface mixers.
CIRCLE 6 ON READER SERVICE CARD

SELF -CALIBRATING LEVEL
MONITOR
CIRCLE
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NEW ACCESSORIES FROM
AUDIOTEX
The Controller from Audiotex Laboratories
Division of GC Electronics is a stereo selector
switch that allows hookup and independent control
of up to five pairs of stereo speakers. Any one pair,
or up to all five pairs, may be played at the same
time. In addition, the Controller has two stereo
headphone jacks. The unit features built -in circuitry for amplifier protection. The internal protection load may be switched out of the circuit if
desired when the speaker load is no less than 4
ohms. Rated at 50 watts continuous power per
channel, the unit's power rating is, says Audiotex,
"for all practical purposes unlimited with the load
switch in the 'off' position." Price is $49.50.
The Director, from Audiotex, is a stereo tape and
input control unit that provides two additional
"auxiliary" inputs, two tape- monitor circuits, plus
an equalizer input or a third tape monitor, "all at
the push of a button." Price is $38.50.
CIRCLE
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Audio Logic of Westlake Village, California has
introduced its model ALM -1500, an audio level
monitor that automatically calibrates itself to any
amplifier output through an LED meter display
graded in steps of 10 percent up to 100 percent. The
monitor is capable of handling up to ten channels of
amplification from 0.125 W (1 VAC) to 12.5 W (10
VAC) in its "X 1" position, and from 12.5 W (10
VAC) up to 1250 W (100 VAC) in its "X 10"
position. Five channels of temperature sensing
provide monitoring of amplifier temperature levels
with calibrations for cold, normal and hot.
Separate switching is provided for auto /manual,
peak /hold, dot /bar, X 1/X 10 range selection,
auto /manual matching indicators and overrange
indicators.
The ALM -15MX multiplexer can be used with the
ALM -1500 for off-stage monitoring through the
multiplexing of the fifteen channels of information
(ten channels of amplification display and five
channels showing temperatures) down to one lowimpedance line connected to the ALM -1500.
The ALM -1500 is priced at $649; the ALM -15X is
priced at $329.
CIRCLE
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PROGRAMMABLE CASSETTE DECK

Sanyo's "Plus D64" cassette deck allows the user
to pre-program up to nine selections on a cassette
tape. Pushbuttons permit "instructing" the deck as
to which selections to play. The system, known as
AMSS ( "automatic music select system"), works
by sensing gaps between selections, which must be
of at least four seconds duration. The new deck is
metal-tape capable and features a logic- controlled
solenoid operated transport. Metal tape specs
include THD of 0.8 percent, and S/N of 70 dB. A
two-head deck, the Plus D64 uses fluorescent peak hold meters switchable to standard VU readout.
Mic/line mixing is included and price is $390.
CIRCLE
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COMPUTER AIDS DISC MASTERING
Zumaudio, Inc. of Phoenix, Arizona has a microprocessor-based digital computer system that permits users of Neumann VMS series record -mastering lathes to make more efficient use of disc
space without requiring mechanical modifications
to the lathe. An increase of up to 2 dB cutting level
is claimed. In operation, the lathe's existing pitch depth computer is by- passed, and the preview signals from the tape machine are sent to the Zuma
computer which samples and digitizes these signals,
and constructs -in its memory -a numerical picture of the groove being cut. Precisely one turntable
revolution later, the computer recalls this information and compares it to the numerical picture of the
current groove being cut. If the profiles of these two
adjacent grooves permit, the computer nestles
them together rather than allowing for the absolute
value of the peak excursions as do conventional
systems. The computer also seeks to maintain a
constant land value between grooves by keeping
track of the space it creates during each revolution.
The computer checks itself with an integral diagnostic routine, and alerts the operator of any
possible malfunction. Price of the system, including
installation, is $7000.
CIRCLE
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KOSS INTRODUCES DIGITAL DELAY
Koss has entered the "environmental sound
conditioning" area with its model K /4DS digital
delay system. It uses a patented single circuit
conversion unit capable of storing nearly 17,000
bits of information. The price of $500 includes a
built -in 15 -watt per channel stereo amplifier.
Featuring a range of settings from a small club to
a theater, concert hall or auditorium," the K /4DS
also includes an EQ switch for signal balance plus
an isolated stereo function with twin jacks and
stereo amplifiers.
CIRCLE 10 ON READER SERVICE CARD

COMPUTER -CONTROLLED VCR
The model HS -300U from Mitsubishi via its U.S.
outlet Melco Sales of Compton, California is a six hour computer -controlled video cassette recorder
using the VHS format. The unit has five direct drive servo -controlled motors that eliminate all
belts. Featured is a seven -day programmable
memory with rapid program search in either
forward or rewind. The memory can be set to turn
on at a specific time each day for one show, and an
additional five shows can be programmed over
seven days on any channel. In the six -hour mode,
which is always played back in color, six special
categories are available -fast forward and fast
rewind at 15 times normal speed, slow speeds of '/,a
and 1/3 normal, still (freeze) frame and single frame
manually advanced in which the tape can be moved
forward one frame per second or slower. The unit's
microprocessor allows instant switching from one
mode to another, controls sequencing and provides
15- function feather -touch electronic tuning. A built in RF adapter is included. Weighing 31 pounds, and
measuring 19% inches wide, 12'% inches deep and 6%
inches high, the Mitsubishi HS -300U costs $1350.
An optional remote control accessory costs $100.

CIRCLE
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POST-PRODUCTION SOUND TOOL
Designed to simplify sound re- recording, and also to
enhance sound mixes is the model CV -150 "Cue
Vue" introduced by Ron Alexander of Menlo Park,
California. The device provides direct and precise
visual indications of the approach, beginnings and
ends of blocks of sound on individual sound tracks.
It takes the signal from an advance playback head,
determines its length and shows each block of
sound approaching the regular playback head as a
set of traveling lights on a column of LEDs.
According to Alexander, the cues are precise to onetwelfth of a second; complicated tracks can be
mixed "with ease." When used for looping, Cue -Vue
frees the talent to concentrate on interpretation and
performance. No special preparation of sound
tracks is required. Designed for mounting at a
console or on the podium, Cue -Vue works with all
tape gauges and speeds. Featuring two adjustable
scanning rates with sensitivity control, it consists
of a display unit, low -noise preamplifier and power
supply (the prescan head is not included). Introductory price is $695; custom versions available.
CIRCLE
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BASF has introduced a new LH open -reel tape.
Designated "Ferro LH DP 26," it is described as a
high quality, high output, low-noise ferric oxide
with built -in sensing foil. Supplied in a plastic
"library box," LH 26 is said to have been a long
time standard in Europe. It will be sold on 7 -inch
reels in lengths of 1800 feet ($13); 2400 feet ($17)
and 3600 feet ($22).
13
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Ampex has announced its new MPT metal particle tape, said to be compatible with the new
generation of metal -tape cassette decks. MPT is
claimed to provide better than 100 percent increase
in high- frequency dynamic range over typical high bias audio cassettes, along with low distortion at
elevated signal levels. Initial test runs at Ampex
produced audio response using state-of- the -art
decks that showed less than 1 dB variation from 20
Hz to 20 kHz.
CIRCLE
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TDK, while announcing a popularly priced
"second generation" metal audio cassette, the MA
(size C -60, $11.60), to join its earlier MA -R metal
cassette, also a C -60 priced at $12.99 is also emphasizing the other formulations in its extensive line.
These include an upgraded version of its AD tape
(normal bias), its OD ( "optimum dynamic ") tape
also taking normal bias, and its Avilyn tape which
is claimed to be the "world's finest high-bias cassette." The new version is called SA -X and TDK
says it rivals metal tape in overall sound.
CIRCLE 16 ON READER SERVICE CARD
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TAPE NEWS AND DISC BIT
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Fuji informs us that it now has a complete line of
metal tape cassettes for U.S. distribution. Included
are the C -46 ($8.30); the C -60 ($9.10); and the C -90
($12). Fuji claims that its metal tape delivers 7 to 12
dB increased dynamic range over conventional
premium formulations, with "inaudible hiss during
quiet passages and no oversaturation at...high
frequency levels."
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Shifting from tape to disc, I have just listened to
the latest Telarc digital- tape -to- analog -disc release.
It's the "Carmen Suite" by Bizet, with Grieg's
"Peer Gynt Suite" on the flip side (Telarc Digital
10048), both performed by the St. Louis Symphony
conducted by Leonard Slatkin. There is some
groove rumble, which is explained on the jacket as
due to the air -conditioner running during the
recording session on a very hot day. I am "happy"
to report that my system is good enough to reproduce the rumble which does become audible during
the quietest passages. This gripe aside, the album
has some of the most awesome deep bass I've ever
heard on disc -it comes in the cut "In the Hall of
the Mountain King" and will really test the
response of your system, not to mention the track ability of your pickup. Other sonic interest in this
disc centers on the subtle ensemble effects and
inner orchestral detailing (rather than socko
dynamics) that are found in both compositions,
recording virtues that have been overlooked in most
of the commentary bestowed on recent super -discs
but which are a real challenge to get into a disc
groove and which are happily evident in this one.
CIRCLE
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The recently held West Coast trade
show of the National Association of
Music Merchants was one of the biggest in recent memory in terms of new

products announced. This month's

column is devoted to a wrap -up of
those new products shown at the
NAMM show.
SYNTHESIZER EQUIPMENT

Roland introduced two new, compact synthesizers at the NAMM Western Market, the SH -2 dual oscillator
synthesizer and the SH -09 lead synthesizer. The SH -2 offers the musician
the big sound of a dual -oscillator
synthi in a reasonably priced package
with interface capabilities. The first
VCO in the SH -2 has four primary
waveforms while the second VCO has
three, and both VCOs have five different octave ranges. Additionally, VCO1 has a sub- octave oscillator and VCO2 is independently tunable. In addition
to the VCOs, the SH -2 has a VCF section with cutoff frequency and reson-

ance controls, a VCA section with
ADSR envelope generator and hold
function, and a modulation section
with LFO which includes controls for
waveform, rate and delay time. The
unit also includes Roland's springloaded Bender which can vary VCF
cutoff frequency, the tuning of both
VCOs or the tuning of VCO -2
independently of VCO -1 for special
effects. The Roland SH-09 Synthesizer
is a single oscillator model designed for
lead use. The VCO section generates
three basic waveforms plus noise and
two sub- octaves, and has pulse -width
modulation from envelope or LFO signals or by a manual control. Also
included is a VCF with frequency and
resonance controls, a VCA with ADSR
envelope generator, response selector

switch and hold function and a
38

modulation LFO with waveform, rate
and delay time controls. Rounding out
the controls is Roland's spring -loaded
bender lever, and controls for bender
range and portamento.
CIRCLE
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Star Instruments, Inc. is the manufacturer of the Synare line of drum
synthesizers. The company's mainstay, the Synare 3, has proved to be a
very popular unit with the company,
selling over 14,000 units in the last two
years. At the NAMM show, Star introduced three new products. First
among these is the Synare S3X which
features all the controls and functions
of the Synare 3 with the addition of a
preset selector which produces five of
the most popular sounds at the turn of
a switch in addition to the manual controls. The Synare S3X has a pure gum

rubber pad, is AC powered and is fully
compatible with the Synare Sequencer. The Synare 4 is a new, low -cost
model using a real 8 -inch drum head
and featuring a full complement of
eight controls for tuning, modulation
depth and rate, upwards and downwards sweep, sweep time, sensitivity
and volume. The third new product
from Star is the S-31 stand, a chrome plated steel stand, similar to a rack tom stand but designed specifically for
use with the Synare S3X, Synare 4 and
Synare Sequencer.
CIRCLE
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On the guitar synthesizer front,
Roland introduced a new system which
offers the musician a choice of two different guitar controllers to be used
with the GR -300 synthesizer module.
The more conventional of the guitars
is the G -303, which has a laminated
maple /mahogany body and a set -in
neck of maple with an ebonized rosewood fingerboard, while the G -808 is a

full -length neck design with a

laminated maple /walnut neck and a
walnut /ash laminated body. The
fingerboard on the G -808 is ebony, the
bridge is brass, and all the hardware is
gold plated. Both guitar controllers
have a hexaphonic pickup for synthesizer triggering plus two high- output
humbuckers for straight guitar sound.
The guitars are equipped with controls
for overall volume, guitar tone,
guitar/synthesizer balance, VCF frequency and resonance, and LFO
modulation (vibrato) rate. A single
switch on the guitar selects VCO only,
VCO plus distortion or distortion only.
The remainder of the synthesizer controls are located on a compact, foot controlled unit. These controls include
master tuning for all six VCOs, two
variable pitch controls which are
instantly switchable, envelope modulation and envelope inversion in addition
MODERN RECORDING

to more familiar synthesizer functions.
A particularly interesting feature is
the string select switch which allows
selection of individual strings to control the synthesizer.
CIRCLE 20 ON READER SERVICE CARD

MIXING CONSOLES

Sound Engineering Design (S /E /D
for short) makes a modular mixing

console system that features total
expandability which it designates the
32.16.2. This new mixer is expandable
in the number of inputs up to 32, and is
also expandable in output configuration from a basic stereo mixer up to a
maximum of 16 output channels for
subgrouping in "live" mixing or multitrack recording. One interesting
aspect of S /E /D's design is that it has
special modules for particular applications. For example, it has a special
module for bass drum with a customtailored equalizer and a built -in compressor /limiter, and a special module
for Fender Rhodes piano with a 3 -band
parametric equalizer, and they are said
to be developing additional special
modules for cymbals and tom -toms.
The basic module has a 4 -band equalizer with frequency selection on the
two midrange bands because S /E /D
felt that configuration was more foolproof and more repeatable than a parametric design; the three -band parametric is available as an option.
CIRCLE
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Acoustic Control has introduced two
new powered mixers for sound reinforcement applications. The 904 is a
4 -input model while the 906 has 6
inputs. Input channel for both models
feature high and low impedance
inputs, bass and treble tone controls, a

reverb /effects send (Spring reverb
built-in) and a main fader. The 906
additionally has an independent monitor send from each input. Faders are
provided for master level, reverb return, effects return and monitor level.
The power amp section of each model
is rated at 100 watts RMS into 4 ohms
at less than .5% THD.

phone connectors. The PA -150 is an 8input/2- output unit with a 75 watt
RMS per channel (@ 4 ohms) power
amp section. The PA -150 also features
XLR -type mic input connectors and a
9 -band graphic equalizer on each output channel. Common features of both
models include a 40 dB gain control,
LED overload indicator, a two -section
equalizer, a panpot and a selector
switch for sends to the internal reverb
unit or an external effects device. Each
mixer also has two line level input
channels for effects returns or cascading two mixers.
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Tapco has built a solid reputation as
the manufacturer of small- format mic
mixers which offer good performance
at an affordable price. Tapco announced the upward expansion of its
line with the addition of two new
models which comprise what they call
the Panjo Series. These new models
were designed to offer a near -optimum
balance of performance, reliability,
features and value. Each input channel
features unbalanced line and trans formerless balanced mic inputs; gain
trim control; channel patching; three knob /four- frequency EQ; a pre -EQ,
pre-fader monitor send; a post -EQ,
post -fader effects send; a selectable
pre- or post -EQ and fader auxiliary
send; overload LED indicator; solo;
panpot; straight -line fader; and 24 -volt
phantom power. The two Panjo models
are designated the 7212, which is a 12
input X 2X 1 output configuration, and
the 7416 which has 16 inputs, 4 subgroups and a 2X 1 output configuration. Other features common to the
two models are a built-in headphone
amp with automatic solo, two effects
return channels with panpots and
monitor sends and switchable meter
functions. The 7212 has two illuminated VU meters while the 7416 has
four fluorescent bargraph meters for
the subgroups and two more switch able functions for metering the stereo,
mono or solo bus outputs.
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MICROPHONES

Yet another pair of new products
from Roland are the PA -80 and PA150 powered mixers. The PA -80 is a 6input/2- output mixer with 40 watt
RMS per channel (@ 4 ohms) power
amplifier, which will accept low or high
impedance inputs via quarter -inch

Electro -Voice introduced two new
microphones at NAMM. One is the
PL77A, an electret condenser which
replaces the E -V PL77. In answer to
requests for increased rolled-off bass
response, a bass roll -off switch was
added to the PL77. In addition, the

MAY 1980

PL77A is (still) powerable by an integral battery and via phantom power.
The other addition to the EN mic line
is the PL20- essentially a musician's
version of the well -known RE20
recording studio mic. Both mics are to
be packaged in a cushioned vinyl
pouch, and will retail for $142 (PL77A)
and $396 (PL20).
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MUSICAL INSTRUMENTS

Original Musical Instrument Co.,
who are the people who bring you
Dobro Instruments, introduced three
acoustic guitar models at the NAMM
show. This new line is called the
Original Hound Dog line and features
solid Sitka spruce tops and mahogany

necks with adjustable truss rods and
rosewood fingerboards on all three
models. Where the models differ is in
the wood used for the back and sides of
the guitars. The top model, the HD -9,
has rosewood sides and back and
features gold plated machine heads;
the HD -6 uses jacaranda wood and the
HD -3 has mahogany sides and back
with chrome plated tuning machines.
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Over the last half -dozen years
RolandCorp US has become one of the
major powers in the musical instrument accessory and performing synthesizer markets. At the NAMM show
Roland's strength was demonstrated
by their introduction of some sixteen
new products. Two of these new products were keyboard instruments, the
SA -09 Saturn and the VK-1 electronic
organ. The Roland Saturn is a new
type of electronic keyboard which
incorporates elements of synthesizer,
organ and piano to produce a wide
range of tonal textures ranging from
conventional electronic organ or piano
sounds to cathedral organ to chime
and celeste sounds. Tone generation in
the Saturn is controlled by four Tone
Selector switches, each with its own
distinctly different tonal shading, and
four sliders which control the selected

sensitivity of 102 dB SPL at 1 meter
with 1 watt input making it a real
powerhouse. The Vortec uses a 10 lb.
magnet in a magnetic structure that
totals 30 lbs., and to maintain structural integrity with such a massive
structure, the speaker's basket is die cast aluminum rather than stamped
steel. The first commercially available

bass speaker systems to use the

tone in the 1' through 8' octaves.
Organ and Percussive envelopes are
selectable and are modified by an
Accent switch and a Sustain slider. In
addition, the Saturn has either Chorus
or Vibrato modulation available. The
VK -1 Electronic Organ is the latest
addition to Roland's popular VK series, and is said to produce the classic
tone wheel type of organ sound by purely electronic means. The VK -1 uses
either drawbars or presets to control
its tone generation; nine drawbars are
furnished covering the 16' to 1' range
including a 51/2', 22/3', 11' group.
Envelope is controlled by three
Harmonic Percussion switches controlling the 2nd, 3rd and 5th harmonics, and two switches for fast
decay and soft percussion. Also included in the VK -1 is a chorus- vibrato
section to generate rotating- speaker
type effects electronically.
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LOUDSPEAKERS

For many years, JBL's K Series
musical instrument loudspeakers have
been among the most popular speakers
of their type. Recently the raw materials for the Alnico magnets used in the
K Series have become increasingly
scarce and (not incidentally) costly.
The logical consequence is that JBL,
along with many other loudspeaker
manufacturers, has turned to the various ceramic magnet types. Unfortunately, though, because of several
properties of ceramic magnets it is
rather difficult to keep the level of
second harmonic distortion down to a
low enough level in a conventional
40

speaker design. After extensive
research JBL developed a Symmetrical Field Geometry magnetic structure

Vortec 18160 driver are two of the new
DB Series bass-reinforcement systems
from GLI, which is quite well -known
for its high -power disco sound
systems. The DB 60 uses one of the
Vortec drivers plus two 18 -inch passive radiators in an 18 cu. ft. cabinet to
cover the 35 Hz to 800 Hz range with a
maximum output level of 129 dB SPL
at 4 feet at full power. The DB 50 uses
one driver in a folded horn enclosure of
36 cu. ft. to produce a maximum 132
dB SPL in the 44 -500 Hz range. For
even more power, DB 50s may be
doubled or quadrupled up, ultimately
producing 138 dB SPL at 4 feet in the
30 Hz -200 Hz range. For smaller
applications, GLI has four systems using a Vortec 1560 15 -inch driver.

and an aluminum flux stabilizing ring
which serve to control the basic asymmetry of a typical ceramic magnet
structure and thus reduce 2nd harmonic distortion to levels at least as
good as the K Series. The first loudspeaker products to utilize these
technological advances are the models
which comprise the new E Series,
which replaces the old K Series. In
addition to the new magnetic structures, JBL developed new high temperature adhesives and plastic
materials and improved voice -coil construction techniques which combine to
increase the power handling capability
of the E Series some 3 to 6 dB over the
K Series. This increase in power
handling plus the improvement in
efficiency afforded by the new magnet
structure combine to give the E Series
models 6 to 10 dB greater dynamic
range than the K Series. So far the
JBL E Series includes 10 -inch, 12 -inch,
15 -inch and 18 -inch models.

Fender recently entered the high
power amplifier race with their SRA
200 and SRA 400 models. These units
are fan-cooled, solid state, rack -mount
amplifiers rated at 100 and 200 watts
RMS per channel into 8 ohms, respectively. Both models are high slew -rate,
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A new contender in the deep -bass
loudspeaker race is the Vortec 18160,
an 18 -inch high power loudspeaker
designed to produce clean low -frequency fundamentals at high sound
pressure levels when installed in a
properly designed cabinet. The Vortec
woofer uses a special steep -angle,
epoxy-dipped cone with an epoxy -reinforced log excursion surround and
spider to achieve high SPLs without
cone breakup. The speaker is rated at
400 watts continuous, and has a high

MUSICAL INSTRUMENT ACCESSORIES
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POWER AMPLIFIERS

fully complementary designs, and
feature 22 -step detented input attenuators calibrated in dB of gain. A
mode switch is provided to select
stereo, dual channel mono or bridged
mono operation modes, and fast -acting
LED displays show clipping level on
the SRA 200 and power output on the
SRA 400.

Fender was one of the first guitar
makers to use brass for some of the
string -holding parts of their guitars,
so it is only natural that they should
introduce a line of solid brass replacement assemblies for their guitars now
that brass has become so popular
among musicians. One unfortunate
property of brass, though, is that it
oxidizes and discolors, which most
manufacturers of brass guitar pieces
MODERN RECORDING

Live...
SYNARE S3X

Preset Electronic Drums
The new SYNARE S3X with its preset selector
allows you to switch from sweep with modulation
to chime sounds instantly during a live performance. Now you can be super creative
because each of the six seections can be
individually adjusted and tined. For the
first time in electronic percussion history you will have confidence in finding that hard -to -get sound again and
again. Whether you're playing a run
or accents, SYNARE preset electronic drumming will electrify your
audience and stimulate your performance.
In addition to the preset feature of the
S3X, the new model incorporates a thin-

By

ner, denser drum pad to allow increased dynamics and a better "hit" response. Of equal
importance, S3X head sensitivity is adjustable to

bh, further personalize the S3X for your

needs.
And the new S3X is directly compatible
with the SYNARE Sequencer. You simply throw a switch on the S3X and plug
the unit directly into the Sequencer.
Batteries have been completely
eliminated from the S3X, and AC
power is used exclusively.
SYNARE S3X suggested list
price is $295.00. Ask your local

music store for

a

demonstration

today. Seeing (and hearing) is believing.

STAR
INSTRUME

Star Instru vents
P.O. eo. 1115, Dem. MR
Stafford SN logs, CT 06076

INC

Stafford Springs,
Safiora
Springs CT 06076
(203) 684 -4258
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combat with a coat of lacquer over the
bare, polished metal. Unfortunately
lacquer has a habit of scratching and
wearing off, which led Fender to
develop a special epoxy resin finish
similar to that used on top -quality
brass trumpets, trombones and such.
Beneath the finish, Fender offers two
basic lines of parts, a standard line
which basically duplicates the original
designs for the various assemblies, and
a brassmaster line which boasts

advanced, modern designs for

improved performance. The standard
line includes bridge base plates and
saddles for Telecaster, Stratocaster
and Fender bass guitars as well as
knobs, strap buttons and such. The
brassmaster line includes three guitar
and two bass bridge assemblies all of
which feature a special resonance bar
and milled dual tracks for each bridge
saddle to prevent lateral motion, and
an improved tremolo block for the
Strat bridge.
CIRCLE
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The 824R Integrated Processing
System is an intriguing new product
from KB Electronic Music Instrumentation, which also goes by the
shorter name Wavemakers. This new
product is a single unit which incor-

porates three signal processing
systems which may be selected
independently with front panel
switches. The unit interfaces directly
with low impedance balanced microphones, high impedance instrument
outputs or line level sources with the
flip of a switch. To keep things as quiet
as possible, the 824R has an input
compression /output expansion noise
reduction system which is switchable.
The three effects incorporated in the
unit are a balanced modulator (ring
modulator), voltage controlled filter
and phase shifter. The VCF and phase
shifter are controlled by independent
contour generators which may be operated in free -running, externally triggered or input- controlled tracking
modes for a wide variety of effects.
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RolandCorp US announced the addition of several new products to its
Boss line of electronic signal processing accessories. Among the new items
is the Boss SG -1 Slow Gear, a voltage
controlled amplifier with an envelope
generator rather than an envelope
follower. The Slow Gear is designed to
produce a slow bowing type attack and
4L

decay for simulation of violin (or string
bass when used with electric bass)
sounds. In the past, this type of effect
was only possible if the musician used
a volume pedal or learned the art of
manipulating the guitar's volume control with his pinkie as he played. The
Slow Gear is triggered by the
dynamics of the input signal and has a
sensitivity control for optimum
results, and has an attack control
which varies the length of the attack
from 50 milliseconds to 300 milliseconds. Also new in the Boss line is
the CE -2 Chorus unit, which is basically a compact version of the company's very popular CE -1 Chorus
Ensemble. The CE -2 is designed to
produce a thickening and deepening of
any solo instrument or voice signal fed
to it similar to the sound of a chorus of
voices or a doubled instrument part.
The unit has rate and depth controls
for the effect to tailor the sound to a
wide variety of input signals. The unit
boasts a 90 dB signal-to -noise ratio
and uses FET switching with LED
indicator for positive and noise-free
switching.
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Among the new products from
Roland is a new model Space Echo, the
model RE -150, and a new phaser, the
SPH -323, as an addition to their
Roland Rack effects and amplification
system. The SPH -323 Phaser is a very
versatile device giving the musician or
engineer control over a large number
of parameters of the phase shifting
process. The unit has two LFO sweep
oscillators which may be used independently or simultaneously for multi modulation effects. Each LFO has
depth and rate controls and one of
them may be controlled by an external
control pedal. A manual phase shift
control is also provided which may
also be pedal controlled. The unit has
eight phase shift stages and a switch
to select four-stage operation for less
intense effects, and a resonance control is also provided for further control
over the effect's intensity. The SPH 323 has both balanced and unbalanced
inputs on the rear panel plus a guitar
input on the front. The new RE -150
Space Echo combines Roland's
popular tape -loop echo effects with
provision for mixing two microphone
and one instrument input, each with
an independent volume control. A
bypass switch cancels the effect on the
instrument input only (bypass foot-

switch is optional). Controls on the
unit include a six -position mode selector to choose among three simple
repeat effects and three more complex
echo patterns, a repeat rate control, a
repeat intensity control and an echo
volume to control the amount of echo
signal mixed with the original signal.
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A formerly neglected accessory item
which is finally receiving proper attention from musicians is the connecting
cable. Conquest Sound Co. offers a
comprehensive line of instrument
cables in straight and coiled versions
along with a line of microphone cables
and amplifier speaker cables. All Conquest Sound instrument cables use a
custom-made Belden cable type which
utilizes an internal layer of a special
nylon tape which reduces handling
noise, and are terminated with Switch craft or ADC connectors depending on
the series. The Hush I uses nickel plated brass ADC phone plugs with
shatter -proof plastic shells, while the
Hush III uses the familiar Switchcraft
#280 plated brass plugs. The Conqueror uses a solid brass military type
plug with plastic sleeve, and the new
Gladiator's military series plugs have
brass shells and a spring -type strain
relief, but the ultimate cord from Conquest is the Wrapper which encapsu-

lates the actual connections with
epoxy while the cable is strain-relieved
with inner and outer sleeves of shrink
tubing. Conquest also offers a variety
of styles of microphone cables and
multi -pair snake cables in 9, 12, 15, 19
and 27 pair configurations. All Conquest Sound products carry a two year

guarantee.
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Nady Systems Inc., also known as
Nasty Cordless, has announced a complete, low -cost wireless microphone or
instrument system based around their
Nasty Cordless Black Transmitter.
The Black series transmitter is
designed to use unused channels of the
FM broadcast band, and the system
now available from Nady includes a
Toshiba FM tuner. This Toshiba unit
is said to be a high-performance model
which is particularly well- suited to use
with the Nady or Nasty systems. Using this tuner, Nady claims frequency
response of 20 Hz -20 kHz ±3 dB, a
signal -to -noise ratio of 73 dB and a
transmission range of 250 feet.
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The Sunn
Professional Guitarists
Sound Check
1

Can you select either or both

channels without disturbing
preset controls?

2
3

Are you sure of the same response at all volume levels?

4

Do you have individual

Does your footswitch have
L.E.D. and memory?

channel volume controls and
master volume control?

5
6
7
8

Does your amp have C -MOS
drive control?

A

Can you combine the best of
tube and solid state sound?

your amp really portable?

Are you effectively patching in
effects and /or other amps?

Can you achieve the tonal
coloration you want?

ios

/I

D

Do your tone controls wash
out at high levels?

Can you control channel interaction so that when you turn
treble up, midrange and bass
are not affected?

laCan you use reverb without

interference from your tone
controls?

If you can't do all this and more with your present amplifier then
you're limiting your potential performance ability.
The Sunn Beta Series can do it for you. See your Sunn Dealer and
make a sound investment in your performance.

The Beta Series
suon
Sunn Musical Equipment Company A Hartzell Corporation Company Amburn Industrial Park Tualatin, Oregon 97062
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The Crown PSA -2
Professional
Power Amplifier*
220 watts per channel minimum
RMS (both channels operating)
into an 8 ohm load, 20Hz20KHz at a rated RMS sum

total harmonic distortion of
0.05% of the fundamental output voltage. (tested per FTC

specifications)

250 watts ±1 dB per channel,
20 Hz to 20KHz into 8 ohms
with no more than 1.0% THD
(EIA Std. SE- 101 -A).
400 watts ±1 dB per channel,

20Hz to 20KHz into 4 ohms
with no more than 1.0% THD
(EIA Std. SE- 101 -A).
685 watts -!-1 dB at 1K per
channel into 2 ohms, with no
more than 1.0% THD.
*Designed for installation and use
in professional sound systems
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the Crown PSA -2 amplifier
will still be unique.
There is unique technology built into the new
Crown PSA -2 amp that is not available to
other amp manufacturers. Our competitors
may try to copy the PSA -2, but only the
Crown label guarantees you access to that

technology.
You will experience that technology as
reliable, long -term performance of the PSA -2.
No other amplifier combines such power
and dependability.
Here's why.
For over ten years, Crown has tested
every output device manufactured for us. We
built an electronic wizard the SOAR Ill
Transistor Analyzer to determine for ourselves the safe operating area (SOA) of
each type of output device. Designers have
long understood that the SOA changes as
operating conditions change, but until now
there has been no way to define and compensate for these changes. The SOAR Ill has
changed all that exclusively for Crown.
As a result, we can include in the PSA -2
analog computers connected to sensing
units which constantly monitor the operating
circumstances of each output device. These
self -analyzing circuits are programmed at
the factory with Crown's data on the SOA.
For the first time, the protection circuit
actually follows the changes in transistor
SOA resulting from operation of the amplifier.
If an output transistor exceeds its SOA for
any reason, the self -analyzing circuit limits
the output, preventing its destruction. If
the SOA is not exceeded the output devices
are not limited in any way.

-

-

New options for the front and
rear panels of the PSA -2 are
now available. See them at the
Los Angeles AES Convention,
May 6 -9, Booths 75/76.

What good does that do you?
The Crown PSA -2 provides more usable
power from each output device. There are
no arbitrary voltage or current restrictions
on the output.

You get reliable power for less money
than you might expect. Output devices are
expensive. Only Crown has learned how to
use them at maximum efficiency.
In the PSA -2, you'll also find
a two -speed fan and completely enclosed high- efficiency heat sinks
balanced variable gain (XLR) inputs on
a back panel plug -in module
switchable high and low pass 3 -pole
Butterworth filters that are factory -set
for 50 Hz and 15 KHz, with other roll -off
points available
a push- button test -tone generator
an adjustable -threshold compressor to
limit output at the user's discretion
switch selectable low- frequency load
.

.

.

.

.

.

protection
switch selectable turn -on delay
thermal- sensing power supply protection to eliminate premature fuse -blowing
stackability (without a cabinet)
The Crown PSA -2 is a unique professional component. With the PSA -2, the
amplification systems you are bidding today
will still be state -of -the art years from now.
Call us for spec or delivery information at
219/294-5571.
.

.
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crown

1718 W. Mishawaka Road, Elkhart, Indiana 46514

American innovation and technology... since 1951.
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-part VII

By Datar Wain
Well, its back into the muck and
mire of the murky mathematical
swamp for a little while, but the
welcome relief of practical application
is near at hand. We will not have to
return to the swamp again, but will
emerge from it newly armed with the
concept of vectors, those "arrows of
outrageous fortune" that we will use in
analyzing A.C. circuits.
Fig. 1 shows a right triangle along
with another triangle of the same
"shape" but of a different size. If we
form the ratios
X and X

2
1.5

and

3
Ts-

that they are equivalent. This
tells us that if we have an angle in a
right triangle (of any size) equal to 9,
we find

the length of the side opposite the
angle and the length of the side (not
the hypotenuse) adjacent to the angle
will always be in the ratio
4

This ratio, between the side opposite
the angle and the side (not the hypotenuse) adjacent to the angle is called
the "tangent" of the angle. Using the
notation from Fig. 8 in Part VI and
Fig. 1 here,
tang = X
tan

O

=

tan 37° _ 0.75

(the - symbol means
"approximately equal to ")

Let's use the information we have so
far to work an example. Suppose we
have a right triangle like the one in
Fig. 2. The length of side y is 4.5, and O
= 42 °. We want to find the length of
side x. We know that
tan

g

=X

The tangent of 42° can be found using
a calculator or table of functions, and
is 0.900. Substituting all the known
values into the tangent formula,
0.900 =

= 0.75

From a table of trigonometric functions or through the use of a cal-

0.900x =4.5
x

-

x

= 5

(other than the right angle) in a right
triangle to the length of the side opposite the angle and the length of the
hypotenuse. Using the notation from
the illustrations,
sin B = X

If we want to find r, knowing O and the
length of side y in Fig. 2, all we have to
do is find the sine of 42° and crank
through the sine formula just given.
sin

4.5
0.900

What if we know 0, and the length of
side y and want to find r? We could
first find the length of side x, as before,
then use the Pythagorean Theorem to
find r. There is a more direct method.
The sine function relates an angle

9

=
4.5

sin 42° =

We can find sin 42° using a calculator
or tables. It is 0.669. Then,
0.669 =

4.5

Rearranging,

0.669r =4.5

4.5

Rearranging according to the rules
from the first segment of Math Notes,

3

3

culator, we can find out that the angle
whose tangent is equal to 0.75 is
approximately equal to 37 °. Written in
the usual notation for trigonometric
functions:

4.5
0.669

r

-

r

= 6.7

The cosine function relates an angle
(not the right angle) in a right triangle
to the length of the side adjacent to
the angle and to the length of the
hypotenuse. The formula for the cosine
of an angle O is
x
cos O = 7

This trigonometric relationship can be
used, like the sine and tangent functions, to find the lengths of unknown
sides of right triangles, or the measure
of unknown angles when the lengths of
MODERN RECORDING
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the sides are known.
Summarizing the three trigonometric functions that concern us, we
can state the relationships they
express, verbally and in formulas: The
tangent of an angle in a right triangle
is equal to the length of the side opposite the angle divided by the length of
the side (not the hypotenuse) adjacent
to the angle. Using the notation from
the illustrations:
tan

g

=X

The sine of an angle in a right triangle
is equal to the length of the side opposite the angle divided by the length of
the hypotenuse. As a formula:
sin

O

=

Y

We can do this using the Pythagorean
Theorem:

r'=a'+a'
1' = 2a'
1'

e =

a

tan 0° =

x
7=

=

=0

1

980

X

cos 90° =

=
X

tan 90° =

x

2/2
V2
=

sin 45° =

=

2

_ 0.707

cos 45°

=

2

- 0.707

V2/2

=

=

=

1

0° =
=

=

CO

The symbol

co means "infinitely large
number." In the segment of Math
Notes given with Part III, we said that
a fraction with zero as the denominator was meaningless. This is still
true, and we use the infinity symbol to
indicate an insignificantly, or infinitely, large number. It also serves as
a reminder that the tangent of an
angle very near 90° will be a very large
number.
Although we have mentioned values
of the trigonometric functions for
acute angles (angles greater than 0 °,
less than 90 °) only, there are values
that can be assigned to the functions
for angles greater than 90 °. For this

1

V2/2
shows r (length

1 unit) at an
angle with the x axis, 0, that is
between 45° and 90 °. As is evident
from the illustration, side x is now

a11111111aaaaaaaaI,

aaaaaaaaa
aaaaaaaaa
aIIaaIM1aaaa11111aa1
1111111111111111111111111111111

101111111111111111111111111111111

aaaaaa11aaaa1111
aaaaaa11111111aaa1111

11aaaaa11aaal
aaaaaaa aaaa

1

.7-=.1

i

= 0

Fig. 4 shows r laid out from the origin
to the point ( +a, +a). Recalling that
the sum of the angles of a triangle is
180 °, and that a right angle contains
90 °, the sum of e and f must be 90 °.
Also, from Fig. 4, it would seem that
e =f. This is true, because of the geometric fact that angles in a triangle
opposite equal sides are equal to each
other. Now, if the sum of 9 and + is 90°,
and 9 =4, then both 9 and + must be
45°. Before we plug values into the formulas, we have to find a value for a.
MAY

//2

these values into the function

Fig. 5

X

=

This can be shown by applying the
rules for fractions given in the Math
Notes accompanying Part III. Now
that we have values for all the angles
and lengths involved, we can plug

tan 45° =

sin 90° =

=,/1-= 0.707

Note: 1/V-i-

x

=X=

cos 0° =

a
1

formulas.

r

In the examples and explanations
given so far, we have dealt only with
angles less than 90° and greater than
0 °. We will now investigate the behavior of the trigonometric functions at
0 °, 90 °, and other special angles. In
Fig. 3, the length r is 1 unit, and this
length is laid out along the x axis. We
can say that the angle between r and
the x axis, 0, is 0 °. The side opposite 9,
y, is non -existent, but we can say that
its length is zero. The length of the
"hypotenuse" (although there is no
actual triangle) is 1, and the length of
the "adjacent side" is also 1. Plugging
these values into the formulas for the
functions gives the following results:
sin 0°

=a'

12=

The cosine of an angle in a right
triangle is equal to the length of the
side (not the hypotenuse) adjacent to
the angle divided by the length of the
hypotenuse. As a formula:
cos

much shorter than side y, and the
length of side y is closer to the length
of side r. When O is 90 °, the length of
side x becomes zero, and the length of
side y equals the length of r, 1 unit.
Let's substitute these values into the
formulas.

a
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part of the discussion, the only function we will examine will be the sine
function. As shown in Fig. 6, as the
rotation of r is continued past 90 °, a
right triangle can be formed in Quadrant II. It is a mathematical fact (the
explanation of which is too cumbersome, even here) that for purposes of
computing the value of the sine function for angles greater than 90 °, like f
in Fig. 6, we can use the angle 6, as
shown in Quadrant II. In the second
quadrant, the y co-ordinate of any
point will be a positive number, while
the x co- ordinate of any point will be a
negative number. Since the sine function is, as we have been defining it, the
result of dividing a y co- ordinate by
the length of r, the sine of any angle
that is greater than 90° and less than
180° will be a positive number that is
greater than zero and less than 1. Continuing the rotation of r until it is laid
along the x' axis, 6 becomes 0° and +
becomes 180 °. Following the argument for finding the sine of 0° given
earlier, the sine of 180° turns out to be
0. The values that the sine function
goes through as r is rotated through
180° (and 0 goes from 0° to 180°) are

Figure 3.
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plotted against values of O in Fig. 7.
Continuing the rotation of r into
Quadrant III, where both x and y coordinates are negative, the sine function assumes negative values between
0 and -1 for angles between 180° and
270 °. In Quadrant IV, for angles
between 270° and 360 °, the sine function takes on values from -1 back to
0. A complete plot of the sine function
for values of 0 from 0° to 360° is
shown in Fig. 8. This plot is called a
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Figure 4.

Elm

sine curve, and is a tool that has
almost universal application in A.C.

circuit theory.
The sine curve, as shown in Fig. 8, is
exactly the same shape as the plot of
induced EMF in a loop of wire rotating
in a magnetic field.
It is this relationship between the
sine function and the shape of the
induced -EMF plot that makes the sine
function such a useful tool in audio and
A.C. circuit analysis. The audio applications arise from the fact that audio
signals in the form of alternating voltages and currents are produced from
acoustical "sound waves" whose inten-

sity varies sinusoidally. Although
most sounds, musical and otherwise,
consist of a jumble of different sine
curve -shaped waves happening simultaneously, we still use the sine curve
and sine function to analyze audio signals. The simplest form of sine -shaped
sound wave occurs when an object, like
a tuning fork for example, is vibrating
at a fixed regular rate. This vibration
of the tuning fork sets up a similar
vibration in the air around the fork,
and the vibration can be plotted as a
sine curve. The air vibrations are what
we call "sound waves," and can be converted into an A.C. signal by means of
a device called a transducer.
A transducer is a device that
converts one form of energy into
another. One kind of transducer that is
used to convert vibrations in air
(mechanical energy) into an A.C. signal
(electrical energy) is called a microphone. The type of microphone that is
easiest to describe using the information we already have is a type called
the dynamic, or moving coil microphone. The basic parts of a simple
dynamic microphone are shown in Fig.
9. As a sinusoidal vibration in air
MODERN RECORDING

The dbx 208 tape noise reduction system is a new
product that will impress both your engineering
staff and your accountant. The 208 features 8
channels of simultaneous noise reduction on plug -in
modules, plus a spare, all in a compact 51/4" rack
mount package.
dbx noise reduction is rapidly becoming
the new industry standard because it provides 30 dB
noise reduction and 10 dB headroom improvement,
from 20 Hz to 20 kHz, without the problems of other systems.
The dbx system does not require critical and time -consuming
level -match adjustments. Its true RMS detectors are not sensitive
to tape recorder phase shift. Its voltage -controlled amplifiers
(VCAs) operate over a 100 dB range. Overall the dbx system
provides a level of performance and a simplicity of operation
that is unsurpassed.
But the 208 is also a great value. It is priced at $3700.
That's $7400 for your 16 -track and $11,100 for your 24- track.*
And no matter how complex the future becomes, the 208 system
expands simply and economically.
The dbx 208. The easy solution to your noise
problems, today and in the future.
dbx, Incorporated,

Chapel Street
Newton MA 02195
617 -964 -3210
71

Making Good Sound Better
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*Nationally advertised value.
Actual prices are set
by dbx dealers.
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Fig. 10 shows an "abstraction" of
the rotating loop, using r to represent
the loop, with the arrowhead end of r
indicating the position of the a -b side
of the loop. Using this description, all
the facts we introduced concerning the
sine function will now be true for the
induced -EMF plot. That is, as the loop
rotates from an inital position at 0° to
a position at 90 °, the induced -EMF
will rise smoothly to a positive maximum value. As the loop rotates past
the 90° position to the 180° position,
the induced -EMF will decrease from
the positive maximum to zero. As the

rotation continues through the
Figure 5.

causes the diaphragm to vibrate, the
coil of wire attached to the diaphragm
is made to move back and forth in the
field of the permanent magnet. This
sets up an induced -EMF in the coil,
which appears as a sinusoidal signal at
the output terminals of the microphone. The variation of this voltage
with time is an exact duplicate of the
time variation of the sound wave that
produced the voltage.
We will investigate sound, sound
waves and the A.C. signals produced
from them in Parts VIII and IX (the
last two installments in this series),
but we first have to return to the rotating loop of wire (discussed in Part V)
in order to explain some more basic
concepts, and obtain more tools for
working with A.C. signals.
The idea of the rotating loop is a
good place to start, because we can
relate its behavior directly to the sine
function as we have described it.

remaining two quadrants, the induced EMF will go to a negative maximum
at 270 °, and back to zero at the end of
a complete revolution, or 360 °. When a
line segment like r is used to represent
the instantaneous value of an alternating voltage or current, we call r a
vector. There is a more complete defini-

Figure 7.

Figure 8.

Figure 6.
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tion of a vector: a quantity that has
both magnitude and direction.
The directions of vectors in A.C.
circuit analysis is a very important
tool. To show how important this concept is, we must first define some
terms. The event that consists of a
sinusoidal signal going from zero
through a positive maximum, through
zero again, through a negative
maximum, and back to zero, is called a
cycle. The number of cycles of a sinusoidal signal (and this applies to sinusoidal sound waves as well) that occur
per unit of time is called the frequency
of the signal. The unit of frequency is
cycles per second. This unit has been
given the name Hertz, abbreviated Hz,
after Heinrich Hertz (1857- 1894). We

Figure 9.

have to introduce these terms because
the circuit elements that we will be
dealing with, inductors and capacitors,
respond differently to voltages and
currents of different frequencies. That
is, their electrical characteristics are
frequency-dependent.
We will begin our discussion of the
behavior of circuit elements with a description of how an inductor affects and
A.C. signal, and vice -versa. In previous discussions of inductance, we
mentioned that the internal resistance
of most inductors was very low. This is
generally true, but the statement
refers only to the opposition to direct
current flow produced by an inductor.
As long as the current remains constant, the inductor can be considered
as just a long wire that happens to be
in the shape of a coil. An inductor has
different characteristics when the
current through it is varying.

In our earlier discussions we also
mentioned that the back -EMF produced by an inductor was proportional
to the value of inductance and to the
rate at which the applied voltage was
changing with time. Using our new
terms, an alternating voltage or
current has a frequency, and the
higher the frequency, the greater the
rate of change of the voltage or current
with time. Thus, it would seem that an
inductor produces a greater back -EMF
for higher- frequency signal voltages
than for lower- frequency signal
voltages. This is actually the case, and
produces two important results. First,
the opposition of an inductor to the
flow of alternating current, called
inductive reactance (symbol: XL, unit:
ohms), increases with frequency.
Second, as the result of the conditions
MODERN RECORDING
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panying stars and the rising comets
destined to become stars.

Your leader needs me to
perform with him.
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am the product of an advanced
technological society.
The beings who designed me
thought of everything.
can be hung, cradled, placed on
I
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a stand or stacked with otners of my kind.
can imitate the sounds of your
I

musical instruments prec'sely
can sound like a piano, or a guitar,
or even like the cylinders you call drums.
can sound more like your voices
than any of my primitive relatives.
Place me with a few of my clones,
and we can be heard by multitudes.
am virtually indestructible, but
also extremely light and compact.
The beings who fabricated me are
continuously making clones of me, so we
may one day populate the galaxy, accomI
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Do not hesitate.
Take me to your leader.
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to 0 °. The formula for inductive reac-

tance is:
X,

=2nf

L

where n = 3.14, f is the signal frequency in Hertz and L is the inductance in henrys. From this formula we
can see that XL will increase with frequency and inductance. For a fixed
value of inductance, XL increases with
frequency.
We can illustrate the relationship
between resistance and inductive reactance in a circuit like the one in Fig. 13
by using vectors to represent the

quantities. Since the voltage and
Figure 10.

Figure 12.

described in the discussion of the timerelated characteristics of inductance,
the back-EMF produced when the
applied voltage (at a particular frequency) is undergoing its maximum
rate of change is sufficient to prevent
current flow. Thus, when the sinusoidal voltage applied across an inductor is at its positive peak, the actual
current flow through the inductor is
zero. As the applied voltage begins to
decrease from the positive maximum,
the back-EMF increases in response to
this change, and is sufficient to send
current flowing in the opposite direction. The relationship between applied
alternating voltage across (e) and
current through (i) an inductor is
shown in Fig. 11. This relationship is
expressed verbally by saying that the
current through an inductor "lags
behind" the applied voltage by 90 °.
The use of vectors can make this statement graphically, as shown in Fig. 12.
The angle between the vectors e and i
is called a phase angle. We can say
that the voltage and current are "out
of phase with each other by 90 °."
A vector representation is also
useful in describing the events in a
circuit containing inductance and
"pure" resistance. When an alternating voltage is applied at the terminals a and b of the circuit shown in
Fig. 13, current flows, but not in phase
with the voltage. This condition is a

result of the inductive reactance

Figure 11.

52

present in the circuit. The current is
not necessarily exactly 90° out of
phase with the voltage, either. The
exact phase angle between the current
flowing through the circuit of Fig. 13
and the voltage applied to the
terminals a and b depends on the relative values of the inductive reactance
and the resistance. The current at any
instant is the same throughout the
entire circuit, just as in a D.C. circuit,
so it is in phase with itself. However,
the voltage across the inductor will be
90° out of phase with (ahead of) the
current, and the voltage across the
resistance will be exactly in phase with
the current. The result of this phase
difference between the voltages across
the two circuit elements is that the
phase angle between the voltage
applied at terminals a and b and the
current through the circuit will be
somewhere between 90° and 0 °. If the
inductive reactance is much greater
than the resistance, the phase angle
will be closer to 90 °. If the resistance is
greater the phase angle will be closer

Figure 13.

current across and through the resistance are in phase, we can represent
the resistance by a vector R laid out
along the horizontal axis. The length
of this vector represents the magnitude of the resistance. The current
through the inductor lags behind the
voltage across the inductor by 90 °, so
we can represent the inductive reactance by a vector XL, laid out pointing
straight upward. Again, the length of
the vector represents the magnitude of
the inductive reactance. The behavior
of the circuit of Fig. -13 will depend on
the actual values involved. Let us
assign some values. Let L = 10
henrys, R = 6280 ohms, f = 100 Hz.
First,
X,

=2nfL

XL

= 2 x 3.14 x 100 Hz x 10h

XL

= 6.28 x 1000

XL

= 6280 ohms

The vectors XL and R are shown in
Fig. 14. The total opposition to current
flow of this combination of inductance
and resistance is called the impedance
of the combination. The symbol for
impedance is Z, and the unit is ohms.
Impedance can also be represented by
a vector. The length of this vector will
represent the magnitude of the impe-

dance, and the angle between the
vector and the horizontal axis will be
the phase difference between applied
voltage and current caused by the
impedance. By moving a "phantom.'
projection of the XL vector to the tip
of the R vector, we set up a right triangle. The hypotenuse of this triangle
represents the Z vector. The angle Bis
the phase angle mentioned before. The
elements of the right triangle shown in
Fig. 14 are related to each other in the
ways we described while wading
through the swamp a while back.We
set up an easy situation, that is one in
which the XL and R vectors are of
MODERN RECORDING
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4000 Mixing System
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Model 1500 Feedback Suppressor

Model 1400 Parametric Electronic Crossover

Model 2100A

i

unee le Electronic Crossover

Model 4100 Parametric Equalizer - Preamp

Model 5200A Stereo Mixer /Preamp ifier
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Model 4200A Faremet°ic Equalizer
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equal length, to avoid going through
more involved calculations. Based on
earlier triangular discusions, we can
safely say that d = 45 To find Z,
.

X,

z

sin 45° =

0.707 = 6280 ohms
Z = 6280

Z

-

-

is not simply the sum of these two

quantities.
What about the voltage drops
around the circuit? From our discussions of D.C. circuits and Kirchoff's
Rule for voltages, shouldn't

Z

ES

0.707

8890 ohms

We can see that the impedance of the
circuit is greater than either the inductive reactance or the resistance, but it

resistance of equal values the phase
angle is 45 °, the vector sum of VL and
VR is Es, as shown in Fig. 15.

=V,+ V?

This statement is essentially correct
for a circuit containing inductance and
resistance, except that the "sum" of
the voltage drops in such a circuit
must be a vector sum. Since, in a
circuit with inductive reactance and

xL

R

Figure 14.

In Part VIII we will use the vector
representation introduced here to

develop Ohm's Law for A.C., to
examine circuits containing capacitance and resistance, and circuits containing capacitance, inductance and
resistance. Finally, in Parts VIII and
IX, we will use all of the information
previously presented to describe the
operation of a variety of devices that
are encountered in audio practice.
Such a description would become just
a glossary of terms if we did not have
the basic information that has been

111110111

Transit Cases from ANVIL®
and sound
gear hit the road, protect them with The
SHOCK ABSORBERS" from ANVIL®. To give
your gearthe extra protection it needs when

The next time your instruments

It's on

the road, ANVIL®'s SHOCK ABSORBERS'

Transit Cases are built to exceed rigid

rattle and roll on their way to the gig, your
gear Inside won't.
The SHOCK ABSORBERS". Because when it
comes down to cases, nobody builds them
like ANVIL.

specifications established by the Airline

Figure 15.

Transport Association to assure safe
transport of delicate equipment.
Outside, your gear gets the protection of
sturdy, top -grade plywood sidewalls
covered with gouge and scuff-resistant ABS
plastic. Plus a strong, lightweight aluminum
outer frame. And ANVIL® machine -driven,
split -steel rivets and steel hardware.
Inside, your gear is cushioned with a
custom -fit protective iayerof foam padding.
So even if your SHOCK ABSORBERS" shake,

ANVIL® CASES, Inc. 4128 Temple City Blvd.
Rosemead, CA 91770 (213) 575 -8614

If it doesn't have an ANVIL' ...you don't have

a

case.

provided in Parts I through VII. Any
of our readers who have the slightest
inclination towards a technical career
future, at any level, will encounter the
same topics that we have covered here.
We hope that the Electric Primer
series will give this segment of our
readership a bit of a head start. For
the rest of our readers, the information
presented in the series (except the
Math Notes) should serve as a
meaningful aid in interpreting technical literature accompanying audio or
other electronic equipment.
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As Good As You Are.
I- aye made OTARI
The New WSrkhorse in literally
thousands of studios, radio and
TV stations worldwide! To the creative
music professional, an OTARI tape
machine is known for the kind of
performance and -eliability that's
expected of equipment that keeps on
going even when you can Session in /session -out, wi :h an OTARI you
have made an investment in a
machine that's always ready to
expand your art.
Fo- the artistic entrepreneur and
recording artist wto depend on
recording equipment for their
livelihood, we have engineered the
most comprehensive line of tape
recorders in the world. From demo to
final master, from 14" tape and up,
there's an OTARI that will get your
music off and onto the right tracks.
Like our legendary 5050 Series. All
5050 Series are designed with
impo-tant growth f3atures: switchable

Qwetly, You

i40- 10dBleves,D.C.

Servomotors for adaptability to
SMPTE interlock and video
production, easy alignments for
optimum performance, overdubbing,
and many more useful production
featu-es. 'i4" transports are availatle
it full tack, two or lour track stereo,
and four channel versions. 1'2"
transports are avaiable in four or
eight channel modals They're the
first compact recorders accepted by
both the broadcast and recording
industries. They remain, dollars for
dB's, the best tape recorders made
Wher it comes to cne -inch, eight
channel productior, our MX7800 is
the most rugged and functional eighttrack on tt-e marke.
When you're ready for your next
step towards fully capturing your art
and expanding the business of your
art, OTARI awaits the challenge to
every tit as good as you are.
Cal or write today for your
-rest
OTARI dealer. They will be
spy to
show you why The New
rkhorse
is as good as you are.

The New Workhorse
Otari Corporation
1559 Industrial Road
San Carlos, CA 94070
(415) 592 -8311
In

Canada:

BSR (Canada. LTD.)
P.O. Box 7003
'J51ß shown in optional CSLB cabinet
Mx

50511 8B shown in optional CSL-48 cabinet

Station B
Rexdale. Ontario M9V 4B3

PEAVEY XII S[

XR-1200

XR-600

ES

With the introduction
of the XR Series powered
mixers Peavey offers the
tourinc musician a
comp ete line of 'self conta ned" systems with
professional featt_res
previcusly available with
highly expensive and much
less potable separate
mixers graphics, power

y, making
possible many unigt,e patching
options to further enhance the
versatility of this new unit.
The power output section of
the XR -1200 is built around our
field- tested and proven CS -400
circuitry featuring 2C0 watts RMS
output power (4 ohrr s) from each
channel. This rugged and field proien design has been recently
upcated with our exclusive DDT"
feature.
in the master circuit

amps, etc.

-he

XR Series has

been designed and
engineered with the latest
compu_er aided techniques
and tF-e most con :emporary
solid -state devices available
to crea:e systems that
combee mixer, equalizer,
and power amp irto a
professional package that
is as portable as i= is
versat le!
Six models, ranging
from four to twelv9
chanhels are available. It
would be impossible to
adequately describe the
advanced performance of
the XF Series in this
advert cement, bu- you can
get a the specs and
featwes (some of which
we've isted here) by
writinc for our free, full
color brochure or the XR
Series We'll also send you
the latest copy of the
"Peavey Papers" illustrating
the envie line of Feavey
Profesaonal sound gear.
I

XR»OOO
The XR -800 represents the
most sophisticated medium
pothered mixer available today.
Unlike most powerec mixers, the
XR -B00 features balaiced low
impedance as well as unbalanced
high impedance inputs and
includes individual d rect out and
in jacks on each channel's preamp.
Active 3-band equalization gives
each channel the abi ity to
precisely control the tonality and

contour for matching to different
mikes and /or program sources. The
XR -300 includes a PFL /cue button
on each channel. The XR -800
features a complete master area to

allow maximum functional utility,
including the ability to mix signals
from the effects buss to monitor A
and the reverb return signal into
both monitor systems. A
headphone output fu fiction has
been included with volume controls
for the normal mode as well as the
PFL mode. An additic.nal summed
channel allows the ccmposite A
and B main output signals to be
summed together and controlled by

or effects to be blended into tie
monitor system as desired. The
master section also contains s
complete patch panel enabling
total flexibility and interfacing with
external units including the atility
to patch around, into, and out of
the graphic and a low level input

for effects return.
Separate seven -band graphic
equalizers allow incremental
adjustment of the EQ in both the
main and the monitor outputs. A
ten -segment LED VU array
provides instantaneous and
accurate status indication on both
of the internal 100 -watt RMS (4
ohms) power amps. Each of tte
internal power amps features our
exclusive DDT
( "Distortion Detection Technicue ")
compression circuitry.
The XR -700 is the powered
mixer you have been waiting for.

low equalization, and a "post"
effects send on each channel.
Master level controls are provided
fo- :he main, monitor, and reverb
re:urn, along with a complete patch
panel. A full five -band graphic
ecualizer has been built into the
system and utilizes the most
contemporary active filter circuitry

amiable.
The 100 -watt power amplifier
of the XR -400 utilizes four highvoltage, high -speed TO -3 power
devices bolted to a massive
hetarsink.

D
The Peavey XR -500,
and 1200
have been designed with
oL r exclusive "Distortion
Detection Technique"
circuitry that electronically
senses the onset of
clipping and automatically
ccmpresses the signal to
virtually eliminate overload.
DDT' effectively increases
the apparent headroom of
the amplifier thus
maximizing every precious
watt of power available
whi e greatly prolonging
speaker life.
6CC, 700, 800,

XRGOO
The XR -600 features six
independent input channels and
includes a separate "pre" monitor
send, active shelving type high and
low equalization, and a "post"
effects send on each channel.
Master level controls are provided
for the main, monitor, and reverb
return, along with a complete patch
panel. A full nine -band graphic
equalizer has been built into the
system and utilizes the most
contemporary active filter circi.itry
available.
The newly re- engineered 210 watt RMS (4 ohms) power amplifier
features our exclusive DDT'.

separate slide attenuator and line
amp. Ten -position L® ladder type

indicators have oeen included
for both mains and both monitors.
The XR -800's dual 9 -band graphic
equalizer allows incremental
frequency control across the audio
spectrum. Power is delivered by
Peavey's new 240SC 100 watt per
charnel stereo power amp and
features Peavey's exc usive DDT
compression circuit. A full patch
panel has been incluced to allow
use with and interfacing of the XRB00 with almost any ether audio
levee

XK1200
The Ltl -1200 represents our
largest packaged mixe-'amplifier
and er>rbc dies totally new circuitry
through ),t. Each of the twelve
channel: features two separate
"pre" monitor sends, full three band EC, a post effects send,
unbalanced high impedance input,
balanced low impedance input,
in /out patching jacks, pre -fade
listen ("O') button, as well as a
normal i-tout gain trim and slide type charnel fader. The master
section has been thoroughly
thought out and includes all the
usual master functions as well as
PFL capa3ility. A unigLs "SUM"
channel lus been provi led to allow
even greater flexibility. our
independent ten -segment LED VU
arrays g to an instantaneous v°sual indication of output
signal conditions in bolt main
outputs a: well as both monitor
outputs. The XR -1200 also features
two ful one -band grapnic
equalizes utilizing the retest in
active tile- techniques o allow
incremental control over the audio
spectn.ra. These equalizers are fed
from a co:nplete patch panel with
total acmes to most needed points

device.

Nß700
The XR -700 offers versatility
and features at a price that is
unmatched in the industry. Each
charnel features totally independent "pre- monitor seid, three banc EQ, separate low and high
impedance inputs, and in /out patch
capabilities. The master section
features a full brace of master level
controls, as well as a -unique
control to return reverb and effects
channels back to the monitor
mixing buss, enabling either reverb

1(1500
The XR -500 features five
independent input channels and
includes a separate "pre" monitor
send, active shelving type high and
low equalization. and a "post"
effects send on each channel.
Master evel controls are provided
for the main. monitor and reverb
return, along with a complete patch
panel. A full seven -band graphic
equalizer has been built into the
system, utilizing the latest active
filter circuitry.
The newly engineered 130 -watt
power amplifier features our
exclusive DDT circuitry.

N1400
The XR -400 features four
independent input channels and
includes a separate "pre" monitor
send, active shelving type high and
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tick Mangione is an artist wit
sed audience, and,
his approach to
sound tends to be a bit different than
most of the other performers in
,

today's marketplace.
This past winter, Chuck played at
the Bob Carr Auditorium in Drland
Florida, the last date in a series of 13

0-mAi

concerts. We're going to look at sound
reinforcement for Chuck's show from
three angles: the performer's. the
sound mixer's, and the production
company's. First, however, we'll loo
at the set -up and what it entails. T
guiding force behind this sm'
up is Ray DiBiase who acts
manager but who is also the owner of
Northeastern Sound of Rochester,
New York. (Ray has owned Northeastern for about five years but has only
been on the road personally with
Chuck for the past two -and -a- half.)
Northeastern is the production company for Chuck's tours and is responsible for all the lighting, staging and
sound. Ray uses house systems only

MANGIONE
BY BILL VE2MILLIOf`I
when ìe has to such as the Hollywood
Bowl concert that Chuck played this
past year. Most of the time a house
system isn't necessary and Ray travels with his own system. He stresses
that the two main factors in his system a -e quality and reliability -and
when you see his operation, you don't
doubt him a bit.
The most noticeable thing about

Chuck's approach to sound and par formances is the complete organization and coordination of the crews and
performers. No one rushes yet everything is done and double -checked with
plenty of time to spare.
The weaker systems are all JBLs. A
4 -way .active system which in itself

isn't seen on the road that much, with
most sound companies limiting themselves to three -ways at the most. The
bottoms are K140s with two 15s in
each. Two K140s are stacked on each
side of the stage; on top of them are
the lo-mids which are JBL 2220s. Two
2220s are stacked on the K140 stack
and a third is positioned on the floor,
just inside the K140s (pointing inward
at a 60 degree angle). The mid -highs
are handled by JBL 2440s -two
mounted on each outside stack and
two mounted on each of the 2220s on
the 60 degree stacks. Finally, to cap
the system off, are JBL 2405 slot
tweeters. The 2405s are mounted three
to a box, two boxes per side. They are

placed on the inner 60 degree stacks
with one box aimed and the other at a
60 degree angle.
All the power for the speakers is provided by McIntosh amplifiers. On each
side, the amp stacks include six
MC2100s, two MC2300s and one
MC250. The Macs are seldom seen on
the road because they are both heavy
and expensive, but Ray believes in

their high quality and "utter reliability." He says one whole stack of
amps fell over on stage recently and
dropped fourt to six feet. They set
them back and the amps went on as if
nothing at all had happened'
Reliability is a main factor for a
touring group, so even though the
Macs are super reliable, Ray carries a
spare for everything. "But," he says,
"I've never had to use a single spare
because none of the amps has ever
failed." Basic power distribution is
such that 100 watts of power is available for each 15 -inch speaker in each of
the K140s, 52 watts for each of the
24-0s and 105 watts for the tweeters
on each side of the stage.
Ray brings complete backdrops and
lighting for Chuck's shows, along with
a rather unusual stage floor -a black
plastic dance floor. There are several
reasons for its use but the main reason
is that -being black -it helps control
reflections. Aside from looks and lighting, however, it has several other

"ENE!"

important features. One is that the
musicians have the same floor to work
on each night, and that helps create
some familiarity. It also helps
"smooth out" poor stages. On set -ups,
it helps keep the same layout each
time. As a matter of fact, Ray at one
time had tried marking the floor so
every set -up could be identical, but, for
some reason, it didn't always work out
so Ray dropped the idea. The back of
the flooring is curved so that it can be
turned backwards for fitting any
stages with curved fronts.
Moving on to the console, it's an
Ashly and is connected to the stage by
two snakes: one 150 feet long and the
other 250 feet. Ray's opinion of the
console is that it is one of the finest
consoles ever made and that Ashly
really shouldn't have stopped making

piece of equipment that is very seldom
seen on the road as part of a reinforcement system -an AKG BX -10 reverb
system. (Chuck likes to feed reverb to
the monitors when they are playing
halls too "dry" for the horn players to

relate to the acoustics.)
When a house system is used, the
parametrics on the Ashly aren't used
and outboard parametrics are used to
provide the greater control often
needed when working with a system
other than their own. The Ashly's
built -in, four -way, active crossover is
used when using their own system,
normally fed from the left. When using
house systems, the feed is from the
right. Although the Ashly is a stereo
console, the shows are done in mono.
According to Ray, only about ten percent of the audience would benefit and

For most halls Chuck plays, this system does no adequate job. "This system has seven 15s on each side and my
other system has twenty- eight, but
there is no way you could say the other
system is four times louder than this
one because you have a lot of phase
cancellations and things of that
nature.
"Most of Chuck's concerts are 2500
to 5000 seat halls and this system
seems to be just about right for Chuck,
particularly since he likes intimate
jobs, you know. I don't really think he
likes to be up on a big stage way out in
the middle of a coliseum ... but this
year he's been able to accept it much
better since we carry our own curtain
rig. When we put up our own truss, we
can have our own black curtain from
the downstage tree all the way back.
We don't have to use them in a place
like this [Carr Auditorium] because the
system is also designed to use a house
system. When we pop up in a gym, we
can set up our home system rig. That
way, Chuck's a lot happier!"

!1
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Stage manager Ray DiBiase with some of the lighting gear used for the show.

them. He purchased one of the first
Ashly consoles made. The console has
a 24/4 configuration plus a stereo buss
and two sends. Amazingly, the board
weighs only seventy-five pounds! The
"metering" is all done with LEDs.
One of the nicest features on the console is the patchable four -band full parametric EQ. The EQ is patchable from
the back of the console and the EQ

controls are directly ahead of the
mixer on the "meter" bridge. In use,
the four EQs are assigned this way:
number one EQ goes directly to the
house and is used to EQ the system to
the house; numbers two and three EQs
are cascaded together to give, in effect,
an eight -band parametric EQ, fed by
the signals that go to the stage monitors; the fourth and final EQ goes to a
60

be able to properly enjoy a stereo mix
in the theaters where Chuck works.
The right and left sends are used on
the Ashly to direct the feeds to more

than one system at

a time. For

example, in a concert in Fort Lauderdale, before the Orlando concert, the
right send was used to feed to a lawn
area and the house system in that area
while the left fed the main audience
through a four -way crossover to
Chuck's system. (The Ashly console
permits a choice of a four -way or threeway crossover.)
The above set -up gives the mixer
separate control of both P.A.s from
the console so "you don't have to blast
the people up front to cover the people
in the other areas." Says Ray, "It couples well together -it's very efficient."

Now let's look at the system from
the standpoint of the mixer. Larry
Swist has been mixing Mangione's
sound on the road for about two-andone-half years. He first started working with Chuck in the studio on the
Children of Sanchez album. Larry's
background also includes work with
Judy Coffins, mixing the first Spyro
Gyra album, tracking their second and
doing the recording on the award winning Chuck Mangione Live at the
Hollywood Bowl album. Larry feels
the reliability of the system that Ray
has put together is "awesome," and
he, too, is really in love with the Ashly

console.

"The placement of the console in the
hall is really critical because Chuck is
really very concerned about being too
loud," Larry says. "Chuck is concerned with the quality of the sound,
not the quantity...." For the vocal
mic, Larry uses a Shure SM -57. "It
makes the voice sound right ... it's
okay." For Chuck's horn, an SM -58 is
used. This way, Chuck can use its
proximity effect to help control the
warmth of his horn for certain parts of
his performances.
As far as the drums are concerned,
Sennheiser 421s are used on the toms
and the kick drum. The snare gets an
Electro-Voice RE -15 while the hi -hat is
MODERN RECORDING

Series 1S

Hard top or soft top.
Aluminium flightcase for the tough life on the road.
Or walnut console w th leather armrest.

Both versions have identical, excellent specifications and
facilities, and are avcilable in three sizes:12 /2,16/2, 20/2.
Recent improvements include super new potentiometers
with 41 click positions and new design ultra quiet,
noise -cancelling mic 'reput circuitry.
In either case, on or off the road,
the Soundcraft Series 1S mixer is a class act.
Ask for the brochure.
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Soundcraft Inc.
PO Box 2023 Kalamazoo, Michigan 49003, USA.
Telephone: (616) 382 6300 Telex: 22 -4408 Soundcraft KMZ
Soundcraft Electronics Ltd
5 -8 Great Sutton Street, London EC1V OBX, England.
Telephone: 01 -251 3631 Telex: 21198
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More than a chorus.
O

c11-ior-us

The new MXR Stereo Chorus
stands alone among conventional chorus devices. Its
L nique design and sound almost defy description.
The Stereo Chorus utilizes
advanced time delay cir-

cuitry providing a doubling
effect for voices and instruments: one voice will sound
ke two singing in unison.
two like four. As in nature. the
voices can vary subtly in pitch. What you get is a
natural choral effect. It can be used to thicken the
sound. so that six- string guitars sound like twelve strings. Through the introduction of extreme pitch
bending. the Stereo Chorus will produce an intense
vibrato. normally unattainable.
Not only is the Stereo Chorus musical and versatile,
it also provides a means of achieving realistic stereo
enhancement. We've included two outputs with
complimentary notches and peaks in the frequency
spectrum. The exact frequencies which are notched
in one channel are boosted in the other. The graph
shown is an actual response plot of the two outputs.
which illustrates this concept. The Stereo Chorus
transforms tones. harmonics and sounds into a lush
and shimmering musical environment which surrounds the listener. This differs from similar devices
which have one processed output. and one dry
output. The Stereo Chorus provides a true stereo
image which sounds more vibrant and alive than
conventional chorus effects.
I

The manual control varies
the delay time: a width control determines the amount
of sweep: and a speed control adjusts the rate at which
the delay is swept. A bypass
switch provides noiseless
accessibility to the dry signal in both outputs.
The MXR Stereo Chorus is
equally geared for the studio
or the road. We've included
an internal switch which allows the selection of
instrument or line level at both the input and output.
Its high input impedance reduces the effects of
loading when using long lines or other effects
devices. Its low output impedance allows you to
drive long lines and any other equipment. Superior
circuit design has enabled us to maintain a wide
bandwidth and dynamic range, ensuring signal

fidelity.

The MXR Stereo Chorus is AC powered. ruggedly
constructed to withstand the rigors of professional
use. and is backed by MXR's reputation and commitment to the music industry. But reading about a
product that has no equal is not enough. To appreciate what your music has been missing. see your
MXR dealer.
MXR Innovations, Inc., 740 Driving Park Ave.,
Rochester, New York 14613, (716) 254 -2910

MXR

Musical
Products Group
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miked with an E -V RE -16. The drum
overheads are Sony ECM -22s. The output from the set of Syndrums [electronic drum synthesizer] that drummer James Bradley uses is fed to a
Music Man amplifier. The speakers of
the Music Man are miked with a Shure
SM -57. Larry says he uses the 57 as a
bandpass filter to keep the spurious
sounds that are generated by the Syndrums out of the system.
All the acoustic guitars are used
direct. They are Ovation guitars with
pickups in them. Sharp -eyed concert
goers will notice, however, that there
also are mics on all the acoustic guitars. These are for emergency use only
and Larry indicates that he very rarely
uses them.
Grant Geissman's electric guitars
are fed into one of the four limiters
that are built into the Ashly because
he is a very percussive type player.
Charles Meeks' bass is fed direct from
his Ashly preamp. The preamp has a
low- impedance line -level output
designed for this purpose. He uses the
preamp in conjunction with a Yamaha
power amplifier, and a Yamaha analog
delay line which is used quite effectively on his solos. Larry can take the
signal right from the preamp and
bypass his EQ since all the flanging
and effects come before the preamp.
This way, all the effects are fed to the
P.A. before his amps.
This is the first tour on which Chuck
has used an acoustic piano, and as of
this writing it has only been with them
for two or three weeks. As such, it's
still in an experimental stage as far as
miking techniques go. Larry has tried
a lot of different mics including a few
condensors, but invariably has encountered severe rumble and "trash" problems on the low end. At the moment,
Larry is using an RE -15 wrapped in
foam rubber and pushed into one of the
frame holes just a bit higher than midway on the piano. Larry says it seems
to work all right. Larry hasn't had a
chance to use the PZM miking principles on -stage yet, but he is familiar
with them as they were used in a Las
Vegas recording studio where the
group was doing some TV sound. The
electric piano is a Rhodes; it is routed
through a flanger and then to an MXR
Phase 90. That feed is also taken direct
to the console.
Chuck's horn is miked with a Shure
SM -58, and the signal is split. One signal goes direct to the console while the
other signal goes to a wah -wah. This
MAY 1980

provides a straight and a wah -wah feed
at the console. Larry says, "This way
when Chuck kicks on his wah -wah
pedal, I can mix the two signals in the

proper

proportion,

because the

straight wah -wah with 'the horn
sounds a little odd. It's too much of an
effect, actually, and you want some of

the straight horn."
Sax and flute are played by the same
person, Chris Vadala. Both his tenor
and soprano sax are run through an
MXR flanger which Chris occasionally
uses on solos. There is nothing unusual
about the set -up says Larry except
that when Chris hits the effects you
have to EQ the monitor a bit differently ... but that's only because it
tends to put a nice spike in the signal
level." The feeds to the MXR are from
a Shure SM -57. Flute is taken straight
with an SM -58.
Larry feeds the P.A. and the monitors from his position about two -thirds
of the way back from the stage. For
the monitor mix, he has a monitor off
to the side of the stage so the crew can
listen and relay any needed changes
back to Larry.
One of the most critical parts of the
day for Chuck is the sound check. It's
during the sound check that the levels
and the sounds the musicians want in
the monitors are worked out. Getting
to know the feel of the room and getting the monitors sorted out is really
one of the key things that helps
Chuck's shows proceed so smoothly.
The crew's monitor is used only to
make sure that nothing has changed
from the earlier soundcheck. It's also
during the sound check that decisions
are made as to whether the hall is dead
enough to make use of the AKG BX -10
reverb necessary for the monitors.
Says Larry, "Chuck is as concerned
about the sound quality as he is about
composing or playing." Larry's job is
to make Chuck and the quartet feel
comfortable on stage. From the console's twenty inputs used, Larry uses
the four groups as follows: all the
drums are grouped to number 1; the
electric guitars are grouped to another
bus and then that entire bus output is
fed to one of the limiters; all the other
guitars are put on one of the other sub mixes; and the fourth and final sub mixer is used for all the solo work.
Larry says the hardest, or trickiest,
part is balancing the stage levels
against the main system so that it
appears to the audience it is hearing
the stage and not the monitors.

Since Chuck's music is a combination of jazz and pop, the audience is
composed of people expecting many
different things. Because of this, Larry
says, "We don't approach rock concert
levels, so we have to make up for quantity with quality."
The cleanliness of the system was
best demonstrated about four in the

afternoon during the preliminary
soundcheck. After getting the other
musicians set up, EQ'ed and their
monitor balances right, Larry started
working on Chuck's horn sound. By
the time Larry was done, even though
we were two -thirds back in a 3000 seat
house, when you shut your eyes,
Chuck's horn seemed to come from a
point about 30 feet in front of the console.
k1
ry

The final look at sound is from the
artist's point of view. When asked

what his approach toward sound reinforcement is, Chuck replied, "I think

that I approach sound reinforcement- anything that has to do with

sound -about as carefully as I
approach the making of music in any
other area, whether it's composing or
playing. I guess when people ask what
success has meant to me, I say it's
meant being able to make myself more
comfortable musically on stage for one
thing. It wasn't too long ago, maybe
three or four years ago, that we were
flying by night, so to speak. I mean,
calling up a place and telling them a
very basic minimum requirement for
sound equipment and microphones
and just arriving. Then we'd have
some guy out there who didn't really
know our music or anything running
the mix.
"I'm not a technical kind of person. I
know what I like when I hear it. I
couldn't tell you anything about
speakers, boards, amps, frequencies,
whatever. A whole lot of people know a
whole lot more about that than I do.
But what I do know is that, ultimately, we are out here to play music
"live" for people. In the end, if the people aren't getting the sound good, then
it doesn't matter whether I'm getting
it good on stage or not, because the
purpose of being out here is to play for
the people. So you need an engineer
who knows and understands your
music and how you like your music to
be heard. What I want the people to
get out there ... I want it to be as sim-
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as it can be to the sound that we
make. I want the sound just as close as
it can get to what we do out there
without anything really being changed
except getting it closer to the people."
When I asked Chuck why he used
recording engineers to mix sound for
him he said it was insane for him to
rely on someone who didn't know his
music or whose qualifications as an
engineer were unknown. "My life is in
his hands every night we play. I trust
and count on Larry because I really
have no way of knowing from on stage
what the people are getting out there."
Chuck counts on his sound people to
tell him if the group is asking for too
much in the monitors -or what the
limitations of a particular hall may be.
"You know you can get real bugged
with the sound in a gymnasium, but if
Larry tells you the delay is something
like 8 seconds -or something like

filar

.

.

.

that -then there's not really very

much anyone can do from a sound
equipment point of view. I think Larry
obviously has a very good understanding of how, through a sound system, to

ferent from a lot of other bands
because, even though we use electric
instruments, there's still flute, tenor
sax, flugelhorn and acoustic piano.
The acoustic instruments have to compete with all that power, or electricity,
so to speak, so the monitor thing has
really gotten to be a critical point.
"I really don't know, but I hear that
most groups don't do sound checks;
but we do them every day. I'm petrified if we have to do a concert without
a sound check. I'm probably safer than
most people, but still I'm scared
because to me the sound check is the
beginning of getting the feel of the
hall. Giving Larry a chance to equalize
the room and to get comfortable in the
room. To get the equipment set up and
for us to get with the music and the
sound of the music in the room -so
that at night, we can be comfortable
on stage. There could be problems but
at least we know what the place feels
like. And we knew the equipment was
working in the afternoon and we all
agreed that we were comfortable on
stage during the sound check.

Sound mixer Larry Swist in place behind the Ashly console.

make our music heard properly-and
he certainly does that.
"I rely on him and Ray, or whoever
else might be involved with sound
equipment, to make those judgments
about what needs to be changed or
what our equipment should be or
where we might be hurting. We didn't
have a reverb unit in our system until
just a little while ago, but we started
running into some rooms that were so
dry from a horn player's point of view.
"in our group, it's probably a lot dif-
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"During the check, each member of
the group plays his instrument for
Larry in order to get the quality of the
sound through the P.A. Larry also
adjusts everybody's individual monitor as the player plays alone so that
the player hears his own sound as close
as possible to the way he wants to hear
it. Sometimes that means that Larry
has to make the stage sound 'thinner'
than I would like to have it sound, but
if that means that's the only way he
can give me enough of me to be heard

CHUCK MANGIONE "LIVE"

Console Assignments
No.
No.
No.
No.
No.
No.
No.
No.
No.

2

Vocal
Flute

3

Sax

4

Horn (straight)
Horn (wah.wah)
Piano
Bass
Kick drum
Snare
Hi-hat

1

5

6
7

8
9

No.10

No.14
No.15
No.16
No.17

Floor toms
Right toms
Center toms
Overhead
Syndrum
Guitar
Guitar

No. 18
No. 19
No. 20

Acoustic guitar
Classical guitar
Grant's vocals

No. 11
No. 12
No. 13

properly on stage then that's the way
it has to be. It doesn't mean the
audience will get that [thin sound].
"I'm proud of the people I have. I'm
proud of our sound company. I'm very
proud of Larry in what he does and the
way that he does it, and I think our
equipment is sophisticated but not by
any means extravagant. It's as simple
as I could possibly keep it for me. Simplicity is something I admire in many
areas. Some people may say that's
trite, but when you see or hear something that's clear, then that's what's
happening for me. I think that very
seldom will we hear about people being
`assaulted' with volume in the house or
people complaining about distorted
sound or anything. I don't think that
music should ever hurt anybody or
that people should be assaulted by
sound. I would rather have the person
in the last row not getting as much of
an impact if getting that impact
means destroying the first thirty rows
of people. Also, our audience is a very
diverse audience -not just a young
audience. Our audience includes everything from eight -year -old kids to
people in their seventies and everything right through the middle. I know
that if I go out there [into the
audience] and sit down, I'd always
rather be straining to hear something
than not being able to turn it down."
Chuck Mangione, Ray DiBiase of
Northeastern Sound and Larry Swist,
recording engineer -all very talented
individuals with one real goal, and
that's to make a concert sound just
like a recording. And when you hear
them in a good hall, you know they
have succeeded.
MODERN RECORDING
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Now,
Hear the Magic of
UREI Time -aligned"
Monitors in Three
Different Sizes.
The UREI Time -aligned "M monitor speaker family now has three
members. Each features the extraordinary TATM sound. They
all include UREI 800 series Time- alignedTM crossover let works, Altec custom 604 duplex drivers with UREI H.F.
horn for extended and more uniform H.F. response, and
pressure controlled apertures for excellent damping, high
efficiency and low distortion. Each model offers ur:believably clean reproduction from low levels to the
threshold of pain! Your dealer will be glad to arrange a
demonstration. Contact them now.
Model 813. An industry standard for typical control room
applications. The 813 includes a custom 604 and one 15"
direct radiating low- frequency driver with an 800 series
3 -way TATM network in an 11.5 cu. ft. enclosure.

Model 815. The ultimate for larger control rooms and
studios. The 815 has dual 15" sub woofers for extended L.F. response and higher power handling at
low frequencies, a custom 604, and a 3 -way TATM network, all in a 13 cu. ft. enclosure arranged for
horizontal mounting.

Model 811. Ideal for small control rooms, disc
cutting or mastering rooms, and audition
rooms. It occupies less thai 6 cu. ft. of space
and includes a single custom 604 with an 800
-

series 2 -way

TATM

network.

Model 817. A retrofit front panel and
damping kit for the Westlake TM -1
enclosure. Same components as
Model 815.
Time -Align and its derivatives are trademarks of
and licensed by E M. Long Associates
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8460 San Fernando Road, Sun Valley, California 91352

Worldwide: Gotham Export Corporation, New York;

Canada:

E. S

(213) 767 -1000

Gould Marketing, Montreal
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By Fred Bidder
Larry Fast has for some time now been considered one of
the country's reigning innovators in synthesizer technique.
He has programmed and played the synthesizer tracks on
numerous albums including his own, the latest of which will be
Games, on the Passport label.

Modern Recording: Larry, you've
gotten involved in several different
ends of the music business producing
and recording your own music, and playing "bye" and recording with other people -and I wanted to get your feelings
on which of the various roles you prefer
and why. I imagine that the Synergy
records top the list?
Larry Fast: Yeah, I think they're
closer to what I really want to do.
Well ... I shouldn't really say that.
They're one of the things I would like to
do, and they're the ones at this point

-

66

Because the synthesizer is certainly one of the most used
and most important instruments in today's music, Modern
Recording's Fred Ridder took the opportunity to talk with
Larry Fast about Fast's projects past and present, and about
the state of synthesizers in general

that I have the most control over. There
is the least amount of having to answer

to other people about them, having to
agree with people about directions and
what not. Everything from the pure
technological end of it right through to
the production and the artistic end of it
falls more under my control.
MR: So Passport Records gives you
pretty much a free reign over it?
LF: Yeah, it's very free. On the Cords
album they never really heard it until
the mixes were done. There were little
bits and pieces they heard along the

way, but it was pretty much just a case
of it happening under my own control.
MR: You do most of your work out at
the House of Music [recording studio] in
West Orange, N.J.?
LF: Mostly the finishing up. That's
the weird thing about an electronic
album; it is so tied in between doing the
writing of it, the programming of the in-

strument, the recording process, the
direction the whole thing is going to
take. It's all happening at the same
time. The instrument doesn't really end
at the Cannon connector going into the
MODERN RECORDING

board; it really continues right through,
right onto the tape and even beyond
that. It's all one instrument. That makes
it very time -consuming at the beginning
of the album when it's a matter of determining a direction and what course the
record is going to take. I do a lot of that
at home. I've got an MCI 8 -track at
home and some related equipment, and
it's enough so that I can be real
disorganized and slowly let it jell into an
organized direction while I'm gathering
thoughts. And I don't have to lose them
and start over again in the studio
because I can keep these first 8 tracks,
or more of them with bounces. It's nowhere near a finished product, but it's
definitely the core idea of the organization, and certain critical factors in the
making of the record are already done.
That happens to be a lot more time consuming than the millions of overdubs
because the overdubs are very planned
out; they're organized and I know where
I'm going with them. It's getting what
the piece is going to be, where it is going
to travel musically, where the sound is
going to develop, what it is all going to
be about that is the real time -consuming
part of making the record. The decision making.
MR: It would seem that with a synthesizer record you really have to have
a very clear view of the whole picture
before you even start.
LF: That's true. There's a lot of what
you'd call "scratch -pad" work and editing just getting it all organized so that
it's starting to form the way you want it
to. If you start in on a 24 -track machine
doing that ... it's not so much that having 24 tracks will get you lost, but you're
going to wind up booking an awful lot of
time at someone else's studio in order to
do what the conventional musician
would be doing sitting down with a
piano or guitar- writing the songs.
You're dealing with writing music in a
much more expanded way. It's a lot
more precise, but it's also a lot more
time -consuming.
MR: Do you usually start out with a
melodic idea or with particular synthesizer sounds in mind or...?
LF: It depends on the piece. It happens a lot of different ways. I actually
try not to restrict the way it's created to
a formula. I try to keep it as free-flowing
and open as possible in the ideas that
are coming into it from the musical and
the programming and technical points
of view so that it doesn't get real structured sounding. It could be anything. It
could be a sound that's going to suggest
MAY 1980

some music, it could be some music
that's looking for a sound, it could be an
interesting concept of interfacing
something with a synthesizer and
maybe the kind of sound things that

develop will suggest an additional music
pattern. A lot of different things can
generate it.
MR: On the last two or three Synergy
records you've written all the tunes..
LF: Well, they're all original compositions, but some of the songs on Cords
were co- written with Pete Sobel who
played guitar synthesizer on the album.
But there were no covers of anyone
else's music.
MR: Right. Was that your choice?
LF: Yeah, another blow for independence! [Laughs.]
MR: Was it the record company's
choice to do covers on the early Synergy
records?
LF: No, it's something that just
developed that way. There's always a
little bit more recorded for the album
than is necessary, and they just felt it
would be good on the album. It wasn't
any kind of battle. Only now there is
even less involvement from Passport
during the recording of the album.
MR: They've always seemed to be a
real artist -oriented label.
LF: It's been pretty good. It's
definitely the kind of label where people
who wouldn't necessarily have [had] a
chance to start a career, to explore certain areas in music ... that kind of music
doesn't fall into the format of a standard, commmercial, hit -oriented label.
It's the kind of thing Passport does sort
of open up its mind to and listen to and
allow to happen.
MR: How long does it actually take
you to put an album together?
LF: Months! But again it's hard to put
a time limit on it. The actual amount of
time spent at House of Music once the
album was rolling and once it had gotten
past the initial stages was very short
compared to most records; it was a few
hundred hours right up to the mix. But
by the time I hit House of Music, everything was very well planned. I knew
what overdubs needed to be done; they
couldn't be done on the 8- track, but I
knew what had to be done. The amount
of experimentation was down to a
minimum because at that point the
directions had been set. It was really
just a matter of executing the ideas that
I knew I wanted to carry out. It was less
time in working that kind of thing out
than you would find in a conventional
album doing guitar overdubs or vocal
.

harmony overdubs or something like
that. On Cords, the early part of the
record, getting it on the 8- track, took
some five months before I was ready to
move into House of Music in a big way.
It wasn't non -stop work because there
were a lot of other things going on. I was
doing some session work in between,
some work at the studio not related to
my own record and some computer
work. The album that's just coming out
now (Games) was a project I expected
would take about three months, but in
the meantime a lot of other things came
up. Three of the more time -consuming
were a Boz Scaggs project, an album
that's just ready to come out now, Hall
& Oates'X- Static album which came out
a few weeks ago and Ian Lloyd's Goose
Bumps. Ian was sort of slotted between
the Hall & Oates which was slotted in
around Boz which was bouncing in and
around my own project. With all those
things going on, it took about six months
of time overall to get my own project
together. It's hard to put a number of
hours on that early kind of work because
it's the kind of thing you can be thinking
about while you wash the dishes and then
an idea strikes you so you fire everything
up and go to work for a few hours, turn it
off and watch the news and the late
movie and then go back to work. It's a
much looser way of working.
MR: That's the luxury of having
recording equipment in your house.
LF: It [working in a professional
studio] requires a certain amount of
discipline because there's that certain
awesome spirit of being in the studio
and knowing that the money is filtering
through the work orders and that you'd
better produce while you're in there.
Some people work very well under that
kind of pressure; I think I can work
under either kind of pressure. But if it's
at the early creative point, there's a certain point you just can't push it -the
ideas are just going to happen when
they're going to happen.
MR: How well worked out did you
have things when you actually went into
the House of Music to do the most recent album?
LF: Oh, it was pretty far along. If you
listen to the 8-track versions of what
made up the album what became the
8 -to-24 transfer, which is how it was
worked, those 8 (actually it was 7 actual
music tracks and one timing reference
track) were just dubbed over to the
24-track if you heard those 8- track /7track versions you'd recognize every
piece. It was very closely structured.

-

-
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MR: Did you actually use any of those
original tracks you did at home on the
record?
LF: Oh, yeah. Sure. They're on the
album. I guess every track on the album
has parts which were from the original
8- track. In most cases it would be maybe
not the lead lines and not the accessory
sort of thing, but the fundamental
sounds of the track, the things that
would follow through from the beginning to end that would be on the 8- track.
MR: In other words, you had tracks
worked out well enough on the 8 -track
that you could just use them rather than
trying to duplicate them in the studio?
LF: Oh, sure. I mean there were a couple of times when I would listen to it in
the studio and decide maybe I wanted a

different sound than

I

originally

thought, so I would go back and re -do it.
But in that case again it is not very time consuming; you can take twenty
minutes to re -do a track, but if you try to
write the track as you go you can end up
spending the day.

MR: At the other end of the scale
from the Synergy records is the session
work you do. From what you've said, it
sounds like you've been pretty busy

playing sessions recently.
LF: Yeah, I've been pretty busy lately, although it varies a lot how much session work I do. I wasn't all that busy; it
wasn't like the people that are firmly into the mainstream of New York session
work. I never really got that involved in
it. But there aren't that many people doing electronic music in New York either,
so you end up being on call a little more
than you might expect, just by default.
MR: Do you consciously limit the
amount of session work you do?
LF: No, it doesn't really matter. It's
just that the Synergy albums take a lot
of time and the Peter Gabriel projects
take a lot of time too, so that it doesn't
really allow that much time to do other
things. And I have to leave a certain
amount of time to myself. Not so much
just to relax in electronic music you've
got to keep up with the developments
both in conventional electronic music
and in computer development, which is
something I've been working in. If
you're going to sit down and write some
software to do something, that can be as

-
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time -consuming as doing another record
sometimes. You've got to have the time
for doing that which is going to be very
constructive in the long run. Just doing
a session ... sometimes it's better just
to take the direction I'm taking, just not
be quite as available. I'm not looking to
be very active in the sessions scene, it
just seems to happen off and on.
MR: You mentioned working with
Boz Scaggs. It's been quite a while since
he's had an album out, hasn't it?
LF: To tell you the truth, I haven't
followed Boz's solo career as closely as I
might have. He's had some enormous
success the last couple of years. This
new one is going to be a very interesting
record, I think. David Foster, who was
producing the Hall & Oates record was
doing some of the keyboard work and
various related musical functions on
Boz's album. And since I was doing the
programming for Hall & Oates and
David knew me, one thing led to another
and I wound up working with him rather

than the producer. We'd already
developed a pretty good working relationship during Hall & Oates and that
meant we didn't have the basic ground
to cover that sometimes happens when
you just pop in on a project. We were
already into a kind of work flow and it
led to some pretty interesting areas,
some unique approaches to sound to be
taken especially on an album that is
sometimes as mainstream oriented as
Boz's is. It shows a different side of his
attitudes. Just the fact that he let it happen shows that he has some pretty good
instincts.
MR: You were called in mainly to do
overdubs?
LF: Oh, yes, it was strictly in the
overdubs. In fact, I guess it was near the
end of the project -the tracks sounded
pretty well together already. Strictly
overdubs, keyboard and synthesizer,
though it became predominantly synthesizer.
MR: You seem to have become

-

something of a fixture in the Peter
Gabriel band. I mean, you and Tony

Levin (the bass player) were the only
two musicians to play on both of Peter's
records, except for Robert Fripp of
course. How do you see your role with

Peter?
LF: I don't really know how it falls into a pattern. I know Peter and I have a
lot of very similar views on the future of

entertainment in general, music at the
present and other forms as they are
growing up and evolving. Peter's tremendously creative, and with his kind of
creativity, which I've always respected,
and the kind of technical background
which I've been developing over the
years, which he has sort of an affinity
for, we complement each other in a certain way. Within Peter's solo career I
guess there's a particular function I fill
for him at this point, which is great because I really enjoy what he's doing.
Peter and I really haven't talked about
it that much. It's just one of those things
where we're both there and working together and it always seems to work out
fairly well. We're always pretty happy
with it, but it's nothing that's very
structured.

MR: Being involved with Peter has
put you out on the road doing touring.
Do you mind that?
LF: No, I kind of like it actually, or I
like it with Peter at least. I've had other
offers to go on the road, but so far I've
turned them down mostly for time reasons. In this case it's different from most
bands. It's a band, but it's not really a
band. Everybody comes from a very experienced variety of backgrounds. In a
lot of bands you kind of lose sight of
what's going on beyond that band. The
Gabriel entourage isn't like that; we're
doing Peter because we want to be.
Everybody's strong enough in his own
field that he wouldn't be there if he
didn't really want to be. It's not as if it's
this band or nothing. Everybody's there
because he likes what Peter's doing and
he likes what his contribution to the
total thing is. It's very stimulating in all
the different fields we touch, and I
think it will continue this way for a long
time -as long as it seems to be a viable
thing. I wouldn't say it's necessarily going to continue forever, or that it's going
to be the only thing Peter does, because
he's much too creative to be just a touring singer with a rock and roll band. It's
hard to speculate on any of it, but at the
moment anyway, it works out very well.
MR: Last year's Peter Gabriel tour
ran what, about five months?
LF: Yes, about that.
MR: Did you find that that took too
much of a chunk out of your own year?
MODERN RECORDING

LF: Somewhat, but not as much as it
might seem. We didn't get back real
often but often enough that I could
maintain the contacts I needed to. I suppose it cuts in a little bit on some of my
work -Games would have been done
sooner except for the tour. But I think it
has to be done. It's a matter of doing it
that way or not doing it at all ...although it is kind of a long time to be
away. I'm not sure that a tour that long
is ever necessary, or even desirable. I'd
like to see things shorter in the future,
but I'm not sure that the economies of
the music business make that possible.
MR: But you basically enjoy touring?
LF: It's good to get out of the studio
for a while. It keeps you from getting
too stale, or at least it keeps me from
getting stale. There are other people
who can handle studio work continuously, but I need the change sometimes. I
come in with a fresh attitude afterwards.
MR: Do you find it a challenge to play
electronic music "live?"
LF: People have always asked about
Synergy, and that to me is still pretty
much an impossibility to take on the road
at this point and be able to do it the way I
would want to do it. With Peter, though,
being one of the people in the band and
not having to worry about being the
whole rhythm section and doing all the
lead work, it gives me a real good chance
to do what I've sort of wanted to do
within a band context, which is a textural
thing. A few of the electronic show
offy things, but not too much of that.
Mainly just building the sound of the
band from within and without, the way I
wanted to hear it. Peter seems to hear
things the same way, which is why it's
worked out so nicely, I guess.
MR: Then your musical role in the
Peter Gabriel band as you see it is to
add some sort of texture to it?
LF: I think so. To make it stand apart
from what it would sound like without
my role in it. Everyone is a real compe-

tent musician - they're all really
great -and the band sounds good. Another musician, another licks -player,
wouldn't change things as much as

somebody who's building the sound of
the band up in a more subtle, signature
sort of way. When I want to get off my
flashiness I can do that through a
Synergy record, so I don't feel obligated
to press that on the Gabriel band.
MR: One thing I noticed when I saw
MAY 1980

one of the shows on the last tour was
that you don't have the kind of up -front
stage presence that most of the others
in the band have.
LF: Somewhat by my own choice.
Everybody in the band has sort of fallen
into the role that they feel best with and
feel contributes most to the band, and I
think that's where I am. It constantly
changes, we constantly reassess it, and
it obviously changes from tune to tune.
But for me it's more or less fallen into
where I want it to be. I don't really like
the pressure of being a performer, and
Peter can absorb all the pressure of the
star end of things and I can just enjoy
contributing, and enjoy the excitement
that a "live" show does have.
MR: What instruments do you use on

stage?

I

seem to remember a multi
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voice Oberheim up top on your set -up,
but is that your primary instrument?
LF: No, not really. At the moment the

two instruments that carry the brunt of
the work are the Polymoog and the
Prophet, the Sequential Circuits Prophet 5. A Minimoog and a whole lot of
Oberheims, a digital sequencer and a
few analog sequencers and some of the
old Moog modular things cover most of
the sequencing end of things along with
a couple of Micromoogs. Those things do
pop up in a few songs, but the basic, keyboard- oriented sound work comes off
the Polymoog and the Prophet. They
are so easy to get around on and change
from sound to sound "live," especially
the Prophet with its memory system,
and the Polymoog just because it's a
very quick, versatile instrument, that
they seem to end up with the burden of
the sound -making during the course of
the show.
MR: The Prophet is a programmable
unit, of course.
LF: Yes, completely programmable,
with forty memories. It makes it much
easier in terms of what I go through during the set. On the early tours there was
an awful lot of patch -cord pulling, but
that's down to an absolute minimum
now. Now it's more a matter of keying
the program you want and you're there.
MR: Yeah, I remember on the first
Peter Gabriel solo tour you were a very
busy man trying to get everything
patched together and sounding right.
LF: We've cut down a lot on that. I've
dropped a lot of equipment off the road
that doesn't have to tour now. Lately

I've been trying to enhance some of the
smaller computers to eliminate soiue of
the bulkier, old, quirky analog and early
digital sequences. One little mici oprocessor system can knock all of them off
in a fraction of the space and with a

great increase in reliability. It hasn't
been road -tested yet, but it's gradually
coming together.
MR: Are you planning on using it on
the next Peter Gabriel tour?
LF: Yeah. We'll see if it works and
what finally develops.
MR: On the Prophet you just have to
access the right program, but you have
to operate the Polymoog in real time.
How do you approach it? Do you monitor
over headphones?
LF: No, it's more a matter of working
from a few starting points, presets if
you like, and working off them. Thcy're
approximations I start with and just fine tune within each song. The Prophet has
managed to take over a lot of the more
exotic sounds that I used to go crazy
with on the Polymoog, using little masking tape marks just to catch the proper
equalizer points. It's got a lot of awfully
tiny controls which require some fairly
fine settings. I've managed to take the
very complex sounds and throw them on
the Prophet and allow the Polymoog to
handle the more expansive orchestral
sort of sounds which aren't as critical in
their settings. Again, it just means less

work on stage.
MR: How do you approach the process of finding sounds? Are you just
looking to find interesting sounds or do
you start with approximations of real instruments? Or does it vary a lot?
LF: D. All of the above! It depends on
what a particular song suggests. With
Synergy it can go anywhere from very
traditional simulations right through to

unheard -of sounds. Within Peter's
music and the material he's writing, he
doesn't write any two songs the same
either, so again there's total variation.
There are certain things which suggest
a type of sound which might have been
realized through the use of a Mellotron
a few years ago. We're expanding on
that, we're using a starting point of conventional sounds altered at one level
and then altered again electronically on
another level, and ending up with something orchestrated and orchestral, but

not quite. Other things are totally dif-

ferent, very unconventional sounds.
69

Sometimes Peter's music will suggest

that an electronic cliché may be in
order; not a cliché as a cop -out, but
because it suggests a particular musical
role, because it works. Again, it's a matter of keeping everything very open and
trying to assess it at the moment. It's
this kind of thing, I suppose, which falls
somewhere between being a producer
and an arranger and a programmer and
just being a musician. I guess that's what
electronic music gives you the freedom
to do or the pitfalls to fall over with. It's a
matter of what you make of it.
MR: When you work with Peter,
where does your role actually fall? Do
you get involved in the production of it in
a sense?
LF: In a sense. More so on this album
than on the previous ones. Robert Fripp
was the producer, so when it came down
to it he had the bottom line say on what
was really going to happen. It wasn't
any of the musicians involved, and in
many cases it wasn't even Peter. No
matter how you approach it, no matter
how close two people are (or three people, or four), nobody's ever going to hear
things exactly the same. There are
things I would have done differently if I
had been producing the record, and if
Peter was the one producing the record,
he would have done them differently.
And there are differences between the
first album where Bob Ezrin was calling
the shots and the second album with
Robert Fripp in control and the new
album. I think that's one thing that
makes it all the more interesting.

MR: On your own projects, the Synergy records, you of course produce
yourself. Do you also do the engineering

yourself?
LF: Yes, it's just easier. It saves time
if nothing else. I can do things as quickly
as I can explain to someone else what I
want, so I might as well do it myself. It's
one less person in the control room. It's
not through hatred of any engineers, it's
just simpler. And again, at what point
do you cut it off and say that the instrument ends here and the recording process starts here. It doesn't really work
like that because the instrument itself is
nothing but a collection of sound generating devices and filters and controlled
amplifiers and such. What's so different
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between a VCA and a VCA -controlled
fader, or between some kind of resonant
filter and a parametric equalizer? They
really aren't that different. Right to the
point where it's going on tape it's all
part of the same sound chain. It's making use of all of that, even if it's overdriving the tape to distort it for effect.
It's all part of the electronics of electronic music.
MR: When you record do you try to
get pretty much the final sound at the
output of the synthesizer and not process it much on the way to the tape or
LF: Maybe about 2/3 and ' /a, something like that. I'll use delay lines,
flangers, phasers, even in some cases
things like limiting and compression to
work with the limitations of some of the
sounds -to get them where they should
be. It's sometimes just a matter of convenience because you could take an envelope follower and a VCA and patch it
up and make yourself a compressor or
limiter, but if you can just plug into a
compressor that's already there with
the right knobs it just saves a little bit
of time. You're going to end up with
pretty much the same effect. It's more a
matter of knowing what you're going for
and how to get it rather than how you
actually do it.
MR: How about equalization? Is that
done primarily within the instrument?
LF: Again, it would be a little bit of
both. You run into certain limitations in
the instrument. Something like the
Moog wide -band filter bank may not hit
all the frequencies you might want to
control. Sometimes a parametric gives
you a little more freedom.
Actually there are some developments that have come up in studio technology that weren't there when the analog synthesizers were first developed.
Things that weren't economically feasible to package and sell in the late 60s
and early 70s that now you'll find in
every studio. Delay lines and phasers
and flangers and Harmonizers and all
those goodies do wonders on an instrument that is inherently ... I wouldn't
say so much lifeless, but it has its own
sound; it's a non- ambient sound machine. And putting that ambience in, I
think, is a very critical part of what the
sound is. There's more to it than just
that raw, dry sound. That whole character of the sound comes from more than
just where the filters are and what the
.

waveshape is. It's the environment in
which that sound is created, and generating that electronically and having
that under control is a very exciting
part of electronic music. So I make a lot
of use of that electronic echo chambers
and all the digital delay lines and whatever I can get my hands on. When you
think about it, the albums have a lot of
depth, which I shoot for, a lot of varied
depth and a lot of imagery going on in
them and it's all generated artifically.
That is if you want to call that artificially it's actually its own reality. It's a
controlled, studio -generated reality.
MR: On the subject of putting space
and ambience into the records, every
engineer has his own favorites as far as
what types of echo and delay he uses.
What do you find that you fall back on
most often?
LF: I think it ends up with a lot of different things. One of the differences in
doing electronic albums
guess that
this is a kind of a roundabout way to the
answer -is that there's obviously more
than 24 tracks going on which means
that there's an awful lot of bouncing
done. When I do a bounce, when I take
my six or eight tracks, or whatever it
amounts to, and get them down to a
stereo pair prior to mixing, I'll actually
put on all of the fixed delays that are going to go on it. It's like a mini -mix in itself. It's not a conventional "bounce
them together dry, flat" kind of bounce;
it makes use of virtually all the EQ
that's going to go on it and all the delay
lines. I don't put the chamber echo on it
at that point because that's something
that's very easy to misjudge early on.
MR: Right. Echo can be really deceptive in isolation.
LF: Yeah, it's very tricky to do that.
But all the tape delays, all the digital delay lines, all the Harmonizer effects, all
the pitch change effects will go into that
stereo pair. I'll end up with a little mini mix which will have everything but its
chamber sounds or Aphex or other kinds
of enhancements that may go on it in the
final mix. That means that there is no
standard fall -back. It also means that
the first and second and third mini mixes will have a lot of different delay
times, a lot of different effects going on.
If you were to try and do a conventional
mix that way, you'd wind up with a
stack of about fourteen delay lines all
set to different times.
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Inside Tip:
The filters can be modified
just by changing capacitor
values to "roll-off" or "rollon" at virtually any frequency. Result: A Built -In Electronic Crossover Graphs for
these modifications and
others are in the owner's
manual. We even made the
owner's manual small
enough to fit in a pocket
and printed it on waterproof
(and beer proof) paper.
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Fan

D.C.

The P50 not only meets
ETC. specs at 2 Ohms, but
does it with no thermal
cycling.

sensing protection circuit eliminates turn-on and
turn-off thumps.
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Instead of using sheet metal
screws that come loose, we
use Pem Nuts. Pem Nuts are
threaded pieces of metal
that, when bonded with the
chassis, provide extra thickness and strength. Plus, we
can now use a machine
screw instead of the self
tapping sheet metal type..
you can take the P50 apart
and put it back together as
often as you want. We use
Pem Nuts. Obviously.
.
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6 screws hold the main
board to the chassis. Only
Velcro® could be quicker.
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Connector
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rack mounted.
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Toroidal Transformer

Low Pass Filter
A 6dB per octave filter gives
the amp a 3dB down point at

formance. The ibroidal
design also has no stray hum
field, so you can put lowlevel stuff like preamps and
digital delay lines right on
top of the P50.

25kHz to keep REI. from
passing through the amp and
frying tweeters. If you are
interested in frying tweeters, remove this jumper and
the response goes out to a

All Discrete, Fully

(By the way, we give you a

High current drive capability allows easy 2 Ohm per-

Complementary
Circuitry from Input

to Output

If you're tired of an amplifier that sounds like a
chicken being chased by a
steam -roller, give the P50 a
listen. soothes ravaged
ears.
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With this filter "in circuit"
the response is 3dB down at
20Hz. Gets rid of rumble,
and works very well with
cinema noise reduction systems. Remove the filter and
the response is flat to 0.5Hz.

Mono Input
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into this jack disconnects
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inputs and automatically
bridges the amp for mono
operation. No switches. No
jumpers. No headaches.
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MR: That's not to say

that that hasn't

happened...

LF: Not that it hasn't [Laughs], but I
find it easier this way. It also means
that the final mix goes a lot more easily.
The way it ends up I usually have about
eight or so stereo sub -mixes which just
have to have their gains ridden, and a
group of accessory tracks percussion
and that sort of thing. It's mostly a matter of a little bit of touch -up EQ here and
there, what kind of chamber echo to add
and where and maybe enhancing a little

-

...a bit more delay here, tape echo
there and so on. But for the most part,
the hard work was behind me by the
time it came to the mix.
In answer to your original question
[Laughs], there is no one fall -back I
have. I find the Eventide Harmonizer to
be very useful because you can leave it
plugged in and punch up a couple of
delay times and try out the Harmonizer
detuning effects easily. If you find that

the required delay time isn't available
on the Harmonizer, it's easy enough to
plug something else in, but it's real good
for getting a quick sketch of an idea.
Usually I leave one cue bus on the console going into a Harmonizer and then a
flanger. That way I can just punch them
in and try a variety of things. Just leaving it set up means that you're not
spending a lot of time and losing the
musical idea because you've got to find
the patch point to set something up. It's
just a matter of expediency.
MR: Is the studio you used at House
of Music automated?
LF: Yes, both rooms at the studio
have MCI 528 consoles which are automated.
MR: Did you use the automation to a
very great extent?
LF: No, I found that I didn't. On the
first two albums I used the automation
all the time, but now I don't use it nearly
as much because the sub -mixes make it
so much easier to get around. It's now
more a matter of storing the mixes for
reference rather than relying on automation as essential. On the first two albums there wasn't nearly as much sub mixing done and it really would have
been crazy without it (automation);
there would have been no way to get
through the mix.
MR: I imagine that if you had everything on submixes, the automation func72

tion you used most was grouping.
Lr: Grouping made it easy, although
the grouping was more or less done already when you think about it. The submixes were their own groups, but I did
use the group fader for one fader instead of two.
MR: Just of curiosity, do you ever use
actual tape flanging?
LF: No, I haven't yet. It's one of those
.things where whenever I've said "Oh,
boy, let's set it up and try it," there's
always been one of the two machines
aligned for the wrong speed or something. I guess you could call it laziness; I
hate to own up to it, but it is. But actually I don't find myself using flanging that
much, either. It's something I've always
been leery of as being too easy to
become clichéd, and I've tried to stay
away from it. I try to build my depth and
spread stereo illusions more out of

-
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delays, just different time constants,
and a little bit of controlled phase.
That's "out of phase," not sweeping
phase, using the phase error to generate
an image psychoacoustically. I haven't
really used that much flanging; when
I've used it it's been as an occasional
"zound" of its own, and whether it's
been traditional flanging or digital or
analog simulation for flanging, it's been
just a sound. It's just another of the
vocabulary to be dealt with.
MR: One thing I noticed on the new
album, Larry, is that the percussion
sounds are much more prominent than
before, even to the point of a short synthesized drum solo on one tune.
LF: Yeah, I'm just getting better at
it. No, you know what? The secret is
that I had to build something for it this
time. I borrowed a waveform analyzer
that my brother had and took a look at
what some real waveform transients
looked like in the time domain. Then I
started cranking up my envelope generators, good old ADSR -type envelope
generators, and timing them. I found
that a pretty reasonable snare drum hit
takes about 0.1 milliseconds or less down
to a few hundredths of a millisecond to
reach from its baseline zero to the top of
its "crack," its initial transient, which is
of course what gives it that snapping,
cracking, percussive aspect. When I
looked at the envelope generators on all
my equipment I was appalled at how
long it takes for a theoretical zero at-

tack time. A zero on the knob on the
Moog modular things came in about 1
millisecond to about 2 msec. depending
on the module under test. You're talking
about a significant delay at that point.
MR: It's almost two orders of
magnitude slower!
LF: Yeah, it's very significant. Because it's a slow rise, because it's not an
instant peak, that's why rather than a
"crack" the standard snare drum patch
makes more of a "chiff" kind of sound
which is your cliched electronic music
drum sound. The Moog modules were
about the worst, which I expected since
the actual designs for them date back 12
or 15 years, but nobody made it quicker
from 0 to a + 5 or + 6 volt level in much
under a millisecond. So I built myself a
little spike generator to give myself a
front end on my envelopes. A timed
spike generator with an instant transient and a controlled decay. I got it
down to about 0.1 milliseconds up to full
voltage and then I started hearing
"cracks" coming out. It turns out that if
you just take the spike and deal with it
as a signal itself rather than as an
envelope voltage, it does a pretty nice
bass drum once you roll off a lot of the
top because it gives you that initial
"thump." You just feed it in with a little
bit of sine wave for after -ring and
you've got a pretty punchy bass drum.
Well, it's not really a bass drum. If you
A -B any of these things that sound like
drums with real drums, there's still a
pretty significant difference. There's a
lot less going on in the electronic ones;
the real ones are very complex sounds,
but it's hard to appreciate how much is
really going on until you A -B them with
a good simulation. But whatever the
case, they are now valid rhythmic
devices, whereas before they could only
be accessories they didn't have the
punch, the crack, the drive to them.
When I got this far with the percussion,
then I realized I could do a few things
with it that I wanted to try. It's part of a
continuing evolution and it will continue
to get better. These are experimental
albums. That's something not to lose
sight of. Though they are an attempt to
be musically creative, there's still a
degree of experimentation and each one
shows the growth over the past ones
both in the musical realm and in the
technical realm. There are times when
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increasing technology allows new
musical ground to be covered.
MR: Speaking of increasing technology, you mentioned electronics echo a
few minutes ago, by which I assume you
mean digital echo. Have you used some
digital echo units that are out now?
LF: Yes, I've used several of them.
They've all been pretty exciting, the
whole series. I've also been working at
home on a system that's still not running, using an Apple computer to do the
same thing; the software's written but
the input and output devices haven't
been built yet.
MR: It seems that everybody who has
any kind of digital delay line either has
or is hard at work on a digital reverb or
echo chamber.
LF: The price for developing a system is down so drastically the last couple of years that you now can go to
Radio Shack and buy the parts for one.
The real nice thing about digital systems is that once you have the hardware
end of things together and set your
basic parameters, it's mostly a matter of
programming. And then it's all how high
you set your standards.
MR: Right. And with microprocessors getting cheaper almost by the day,
we should be seeing more and more sophisticated digital audio devices.
LF: It's also the whole future of electronic music, too. Just like analog recording, analog synthesizers will not go
away, it's going to be an art in itself and
it's going to continue. But the real advantages in synthesis, I think, will happen digitally. And there you'll find that
digital synthesis and digital recording
will be even more closely fused than
analog synthesis and analog recording
because it's virtually one and the same
at that point. Whether you're creating
your sound as a digital algorithm of
what you want that sound to be or just
recording it as a digital template of an
existing sound, the alterations become
the same and the whole system becomes
one huge, very complex, but very con-

trollable system of the very highest
quality.
MR: Larry, I know that a year or so
ago you were doing some work in digital
synthesis at Bell Laboratories. With
your busy schedule has that work fallen
by the wayside?
LF: No, no. Some of it even found its

74

way onto Games, the new Synergy
record. Two tracks were done partially
at Bell. It was Hal Allis's project
originally, the digital synthesizer that
was created there, and a guy named
Gregg Simms did most of the really intricate systems programming. It's still
very time -consuming -quite a few
nights there to get very small pieces of
music -but they do sound quite amazing. It's an exciting thing to be involved
in it. It's part synthesis, part digital
recording, part computer sciences, a lot
of different things. A lot of the future
sound sciences are involved in it.
Since then I've also been involved
with a guy named Peter Vogel who has
developed something he calls the Fair light CMI- Computer Music Instrument. He's based in Australia. He's developed a system at a fraction of the
cost of the Bell Labs system (although
it's priced more like a piece of major
studio equipment than a synthesizer)
that has many of the same capabilities.
Of course it's not as flexible; it couldn't
possibly be as flexible as the humongous
arsenal of computer equipment available at Bell. But in terms of being musically functional it covers 3/4 of the
ground that can be covered before it
runs out of steam whereas the Bell Labs
machine gives you the last 25% that are
truly exotic. Peter Vogel made the instrument available to us for the Peter
Gabriel album and it enabled us to do
certain kinds of digital processing of
real -world sounds like pitch- change processing. It's sort of the world's ultimate
Harmonizer. When it's loaded with the
right real -world information it makes it
into sort of an instant Mellotron, but far
beyond. It digitizes a real -world signal
and then you can give it pitch information polyphonically, and eventually
you can reshape the waveform. (There's
still a lot of software to be written.) It
allowed us to use some of the latest
digital synthesizer techniques on
Peter's album without the kind of time consuming, painstaking detail work
that's required on the laboratory -based
instrument. It doesn't have nearly the
research capabilities of the Bell unit,
which is what makes it so exciting as a
learning tool as well as a creative tool.
The Fairlight is much more a viable instrument, with its own limitations, but
also with quite a bit of flexibility, much

more than most of the analog machines
have, but it's not as educational.
MR: How is the Fairlight designed
operationally? Is it cumbersome to

operate or can you approach it in the
same intuitive kind of way as an analog
system?
LF: The way they've designed it
there's a mainframe with a CPU (central
processing unit) and a disc drive in it,
there's two musical keyboards, regular
synthesizer keyboards, a CRT (cathode
ray tube) display with a light pen and an
alphanumeric keyboard. It looks a little
like a computer terminal, which is exactly what it is. The software for the system, which is on the discs, brings up an
operating program which allows you to
pick one of several different ways to use
the system. One way is to draw in on the
CRT one cycle of the fundamental,
amplitude versus time, and then tell the
machine to add whatever harmoinic
structure you want with all its amplitudes. You can create a sound by additive synthesis that way. You can also
just draw in the complete waveform
with all its jagged peaks and smooth
parts and the machine will compute its
harmonic structure from what you've
drawn in. A third way -which they're
still writing software for -is sort of an
analog system emulator which gives
you a CRT display that looks like an old
EMS pin patch matrix which you just
hit with the light pen to cross -patch, and
later there will be pictures of sliders
which you just draw in the position of
the knob on. This way the synthesizer
can be operated in real time very much
like an analog synthesizer can. But
when you use the digital system in its
more realistic mode of adding harmonic
structures or setting it up for any kind
of FM synthesis, that's where it really
starts to shine and show off a lot of
capabilities. It's a nice system, all done
with microprocessors, which aren't normally fast enough for digital synthesis,
but if you don't give each microprocessor too much to do they're just quick
enough to do it. Its real work interface
stores real world sounds which allows
you to do analysis. It serves somewhat
as an educational tool; you can use it
sort of like a storage oscilloscope to see
what the waveform was and then play
with it and see what it looks like after
it's been altered.
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MR: So, for example, if you had some
sound you liked, even one from another
synthesizer, you could feed that signal
into the CMI, store it, look at it and then
play around with it from there changing
waveshape and giving it any pitch?
LF: Exactly. And the software is
growing constantly; they've only got
the most basic software done for it now.
It's been very well thought out, what
they've done. There have been several

false starts in digital synthesis and I
think that this is the first one to really
grab it in a usable way, just to blow
MR: At this point the system is
primarily for studio use, I take it?
LF: It could be used "live" if you can
afford it. Actually it lends itself very
well to "live" use because all of the
storage of a sound, all the complex parameters that go into making a sound, are
stored digitally very much the same as a
Prophet or an Oberheim OBX or any of
the hybrid analog/digital synthesizers
which store the parameters digitally
but generate the sounds analog. There's
not a whole lot different on this; it's just
a matter of popping on a disc drive with
the sound library and calling them up.
The system is very small, very functional. It's quite a lot smaller than the
big analog machines, and I think it
would lend itself just fine to "live" use.
MR: That's something to look forward to.
LF: Definitely. You know, I think it's
really interesting how closely related
digital synthesis is to digital recording.
In fact it's like half of digital recording,
the back half playback only. You sort
of break the code of what happens when
a real world sound is digitized; you take
what the numbers are and try to break
the code and figure out what you would
have to plug in from nowhere to get the
sound you want. It's going to be a whole
new art form. It's going to change a
whole lot of synthesizer programming
skills because it doesn't allow for much
knob -twisting to see what you get as

-

analog synthesis does. It requires

a

more solid approach, a fundamental approach to know what you're going for.
MR: That's interesting. It's going to
have people thinking in Fourier analysis

terms ...
LF: Or Walsh functions.* It's the
same situation with digital recording.
You're going to have to watch what
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you're doing and there are going to be
new techniques and skill to be learned.
It's going to separate some of the men
from the boys.
MR: Do you think that mixing consoles will continue to keep their familiar
analog form with digital recording or
will we see new mixing hardware which
manipulates the digital-encoded sounds
numerically?
LF: I think eventually the system will
be digital from the microphone output
back to the playback amplifier input, because it's really one system. I don't see
it as a digital tape machine and a digital
mixing console; it's really just one big
controlled storage device. I think that
the whole thing with digital tape machines is slightly ludicrous anyway. If
tape was the most effective way to deal
with digital and manipulate it and alter
it, then computer designers would
never have developed disc drives for
mass on-line memory. Tape makes nice
sense for dumping off to data cassette
when you're done with the session, but
you need the data on -line and rapidly retrievable with random access, and tape
is not a random access medium.
MR: That's for sure. Tape also has a
number of other shortcomings which all
of us should be at least slightly familiar
with, but I think there is a sentimental
attachment to seeing reels of tape turning on the recorder in the studio.
LF: There's a couple of tape manufacturers who realize that. Selling data
cassettes can't be as profitable as selling 1 -inch high energy, low drop -out
digital tape, and if you establish tape as
the medium now in the early days,
you've assured yourself of a market for
a profitable raw material for some
years to come. If you really look at it
you realize that you could go out to any
number of manufacturers and get a couple of disc drives and design a system
with lots of tracks, maybe up to a hundred or so with a couple of disc drives,
maybe thirty minutes of program capacity, 15 -bit quality, very little drop -out
' Fourier analysis is a mathematical principle
which states that any repeating signal or
periodic waveform can be expressed as the sum
of some particular series o' sine wave. Walsh
functions and Fourier analysis are powerful
tools for mathematical analysis, but there is not
great practical use for them. In this context, their
mention is of a tangential and theoretical nature.

problems, random access ... the world's
ultimate, disc -based recording system

for less money than the multi -track
digital tape behemoths that don't have
editing. You could SMPTE -code the
whole thing and dump it off to data cassette or floppy disc or half -inch computer tape if you need to take it out of
the studio. Cost -effectively I think it
makes far more sense to use technologies that have been developed over
the last thirty years than to start getting together new ones that will continue to sell tape. I'll probably get boycotted now for saying this. [Laughs.]
But I imagine we'll still wind up with
lousy sounding recordings because people don't mic instruments properly and
so forth, and digital electronics will get
the blame when that's not really where
the problem is anyway.
MR: That's always going to be the
problem. You may have the best equipment technologically, but if you don't
know how to make a good sounding record in the first place, and if you don't
have the musical end of things together, too, you're no better off than if
you had a Wollensak in your cellar.
LF: Sure, it's no better than the people operating it, no matter what it is.
It's all a matter of using these things
properly. They're just tools; it's just
that the tools keep getting better. You
could go out and buy a $100 saw and
still build crooked bookshelves, and it's
the same thing with the most advanced
audio equipment in the world. If it's not
being used correctly it's still going to be
terrible. I think that that's one of the
things that has plagued electronic
music throughout its short history.
There's been so much misuse and abuse
of it that it's often gotten a very bad
name as "cold" and "inhuman" and "improper" and "buzzy" and "bleepy" and
all the other disparaging terms that
have been thrown at it. Almost entirely
I think it's not the instrument's fault.
There's not a whole lot of difference between a synthesizer that's making use
of 50s and 60s solid -state technology
with a little 70s control technology and

trumpet which uses steam engine
valves. It's the technology of another
era ... but it takes people learning to
use it to make it into something artful.
You can't blame the instrument for the
user not being able to handle it.
a
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quality has not
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BY LEN FELDMAN
Audio, Video, Digital,
Incompatibility and Such
The battle lines are forming! As of this writing (and,
of course, things could change drastically by the time
you read this), it looks as though there will be three
major contenders in the videodisc race, each of which
could and probably will develop an equivalent digital
audio disc that is an off -shoot of the basic videodisc
technology supported by each of these contenders. In
addition, we have already had announcements for
some time concerning a fourth disc which would be
intended strictly for digital audio information storage
and not for video at all.
If all of the above sounds very confusing, it is. And
that's one reason why I thought it would be a good
idea to pause and review some of the basics relating to
these conflicting information storage systems. In this
country, at least, it is unlikely that various competitors within the video or audio industry are ever likely
to get together and decide upon a single video disc system or on a single digital audio disc system. Federal
regulations being what they are in the United States,
any attempt to come up with a single system (however
beneficial we technical types might think it would be)
would be regarded by federal agencies who worry
about such things as a clear violation of free trade and
a flagrant attempt at monopolization.
That being the case, it will probably be left up to the
public to decide which, if any, of these systems
deserves to dominate the field in the future. But that
public consists of you and me and others who are more
deeply involved in audio and video technology than
might be the man or woman on the street. So, it's especially important that we understand the differences
between the various proposed systems, the limitations
of each and even the present availability of software
for each of them.
An audio columnist who writes about sound for the
lay public in one of this country's most respected
newspapers recently attempted to describe the situation vis-a -vis digital audio discs and videodiscs. Like
so much else I have read, this columnist repeatedly
confused terms and referred to the videodisc as a digital video disc. If you think about it, there is nothing
"digital" about any of the videodiscs demonstrated
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thus far. They are purely analog storage devices,
though admittedly their bandwidth potential is
greater than that of any previous disc. It is this very
bandwidth capability (extending, as it does to beyond
4 MHz) that makes any video disc system a perfect
candidate for digital audio recording. But the videodiscs that have been proposed thus far are all analog in
nature while their related audio counterparts employ
digital storage techniques.

The Different Systems
The only videodisc currently being offered to the
public (and, at that, only in selected market areas) is
the so- called "laser- optical" system jointly sponsored
by Philips and MCA. Since Philips now owns the Magnavox company, it is that company's Magnevision
logo that graces the machines that fall into this category. To date, no audio -only version of this laser -optical disc has been shown or proposed, but there is no
reason why one could not easily be developed, given
the present state of technology. Whether in an audio
format or in a video configuration, the optical laser
disc has the advantage of not requiring any physical
contact between its "pickup" and itself. This purely
optical system, therefore lends itself to still -frame
reproduction, slow- motion, frame searching or scanning and a host of other conveniences and special
effects. Perhaps most importantly, since there is no
contact whatever between the pickup and the disc,
there should be no wear or degradation of signal quality (either audio or video) regardless of the number of
times the disc is played. (It should be pointed out that
in the videodisc version of this format, the audio channel is purely analog, not digital, and no provision has
been made for stereo or two -channel reproduction as of
this date. From a technical point of view, however, it
would not be difficult to incorporate two-channel capability into this system, even if the audio channels
remain purely analog in format.)
Opponents of the optical -laser system point out the
high cost of the player (what units there are available
in limited market areas are retailing for well over $700)
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and the critical alignment or adjustment of all the optical elements which are incorporated in this sophisticated system. There are those who maintain that part
of the reason for the limited marketing of the first generation of laser -optical discs is the fact that their manufacture involves such critical operations as to preclude mass production -for the present, at least.
Which brings us to the other major American contender in the videodisc sweepstakes, RCA Corporation. RCA, judging from most recent press releases,
has now decided to promote its system heavily. To
support its system, RCA has entered into certain
agreements with CBS, which may put this combination in a good position with respect to program material, both video and audio. As for the RCA system, it
seems crude compared with the MCA- Philips -Magnavox effort. The disc itself has familiar grooves which,
though much more closely spaced than the grooves in
a conventional audio disc, are required to hold a pickup
in place as the disc spins at hundreds of revolutions
per minute. Instead of "wiggles" in the grooves, however, there are conductive "pits" beneath the surface
of the disc which serve as the complementary plates of
a capacitor, the pickup itself forming the other part of
the capacitance arrangement.
By requiring that a "stylus" of some sort ride continuously in a spiral groove, RCA precludes the possibility of achieving any of the special effects discussed
earlier, such as stop -frame action, slow motion or
frame-by -frame advance. In addition, the contact
between stylus and disc groove means eventual disc
wear. Benefits cited for the RCA system, however, are
lower cost of the playback equipment, as well as lower
cost of the software. It is argued, too, that most people
who become interested in owning a videodisc player
will want one simply to be able to watch a variety of
program material in a totally conventional fashion and
that not many would be prepared to spend several hundreds of extra dollars for the "special effects" capabilities already mentioned.
As in the case of the optical laser system, the RCA
system lends itself to digital audio reproduction,
though as far as I know there have been no demonstrations of a digital audio disc using the now finalized
RCA system, which is known as a capacitance pickup
system.
That brings us to the most recent news in the field of
video /digital audio discs. Just a few weeks ago, an
announcement from Japan indicated that Panasonic
and Japan Victor Company (both of whom had successfully demonstrated several types of digital audio
and video discs in recent years) had agreed to support
a system originally developed by Japan Victor Company (JVC). As an aside, this represents far less of an
altruistic gesture on the part of Panasonic (or, more
properly, its parent company, Matsushita Electric)
than you might suppose, since Matsushita also owns a
good chunk of JVC. Be that as it may, with two such
giants behind a single system, and the acknowledged
ability of Japanese companies to promote new technology (as witness the ever increasing number of video
cassette recorders being sold in this country exclu-

sively by Japanese electronics firms), the Panasonic/JVC announcement is of particular significance.
As for their agreed -upon system it would seem to
offer the best of both worlds. Though basically a
capacitance system (a tracking pickup rides atop the
surface of the disc) there are no grooves to guide the
pickup. Thus, still-frame, slow motion, fast motion -in
fact all of the special effects of which the optical system is capable will also be possible in this new system.
The disc is normally stored in a protective sleeve or
package and is inserted into its player while still in this
package to prevent damage or wear to the disc.
Almost from its inception, JVC has stressed the digital audio capability of its system, and such demonstrations of this audio capability that I have heard have
been truly impressive.
Note that all of the systems described so far would
be off-shoots of videodiscs as far as their digital audio
capabilities are concerned. More than likely, that
might lead to a common video/digital audio player
some day, but if such a player is developed, the emphasis would still be on video, and the audio, in digital
form, would both literally and figuratively have to be
stored "between the lines" and between the video
frames. Not so with the proposed Philips digital audio
disc, which is less than half the size of any of the many
video discs now proposed and is designed strictly for
audio storage and reproduction. As such, the disc need
not be encumbered with all the signal data which is
peculiar to a standard NTSC video signal (sync pulses,
horizontal and vertical pulses, etc.). That should make
the Philips audio digital disc player less costly to pro duce-if it ever is produced. At the most recently held
Winter CES, there wasn't even a prototype player on
display -only a video tape (of all things) describing the
system in the most general way.
As technical types, we tend to lull ourselves into the
belief that the "best" of all these systems will prevail.
Our friends in sales, however, know better. Frankly, all
of the systems discussed so far produce a very acceptable picture and all of them are capable of producing a
very wonderful audio signal, replete with dynamic
range, low distortion and "zero" wow and flutter (just
like those PCM processors for home VCRs can do). The
real issue will be software. Will MCA's giant library of
available films and entertainment tip the balance in
favor of the Philips /MCA system? Will the joining of
forces between RCA and CBS (something that just
never has happened before in any of the previous technology wars, dating all the way back to the LP and the
45 RPM disc) result in a coordinated program of hardware and software at prices that will have more appeal
to the general public than do the laser -discs and their
costlier player? And how can Panasonic and JVC hope
to win the battle unless they have, or can gain access
to program material which will be of interest to an
American audience? Finally, if Philips wants too long
to introduce its smaller, strictly audio digital disc, will
it be too late and will we be into digital audio that is
irrevocably linked to some video disc system or other?
This promises to be a most interesting decade for
audio technology, so stay tuned!
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Nineteen Premium Cassette Tapes
44'.4v,

The cassette format, introduced in 1964 by Philips of
Holland, is hardly old enough yet for many of us to
have forgotten its modest beginnings as a batterypowered single -channel system of limited response. In
its early days the cassette was regarded as an audio
curiosity, suited perhaps for non -critical taping of
interviews or office memos, but absolutely "nowhere"
as a serious recording medium when stacked up
against open -reel.
The "baby" has come a long way in a relatively short
time. As we look back over the last sixteen years, it is
apparent that while a steady upgrading and refinement have been bestowed on this format, there were
two singular events that propelled it, each in its turn,
to significant new stages of development. One was the
Advent 201 deck which appeared in 1970 and incorporated the Dolby-B noise-reduction system, and the
circuitry and switching to handle chromium- dioxide
tape. The 201 also had an improved Wollensak transport in recognition of the mechanical (as well as electrical) improvement required if the cassette was to be

taken seriously as a quality sound format.
The other major event in the cassette story was
Nakamichi's model 1000 which, three years later,
really turned on audio enthusiasts with its three head
configurations, fast -button logic- controlled transport,
on- the -board mixing and lots more -especially, frequency response that ran within ±2 dB all the way out
to 20,000 Hz. The model 1000 soon became to cassette
recording what an earlier Ampex pro deck had been to
open -reel recording: the "standard." This is not to say
that there aren't other models (in either format) that
may not be just as great. But the Nakamichi
1000 through its subsequent versions in the past few
years -probably remains unsurpassed, except possibly by Nakamichi's own 680ZX which we reviewed
here last month and which has metal -tape capability
(better, in fact, than in any other deck we've encountered so far). So logically, at least from our standpoint,
the Nakamichi 1000 and the 680ZX became the two
decks we settled on as the recorders to use in our comparative evaluation of cassette tapes.

-

THE TAPES
Which brings us to the subject at hand. Over the
past ten or so years the tapes offered for cassette use
have undergone steady improvement associated with
new formulations for the magnetic coating. What is
meant by "improvement" here is a complex of interrelated performance parameters such as extended frequency response, linearity of response, reduced distortion, higher headroom, better signal -to -noise ratios
and greater reliability in purely mechanical terms.
This last item was often overlooked in the earliest days
of cassette development and apparently it still is in
some of the cheapest cassettes. But somewhere along
the line the tape manufacturers began to acknowledge
the importance of the physical aspects of the very
housing that contained cassette tape. After all, the
housing itself becomes literally a part of the tape
transport when a cassette is placed onto a cassette
deck. Small departures from precise dimensions, or
less- than -scrupulous attention to the details of how
the two halves of a cassette housing come together at
their seam, and so on can prove detrimental to the
operation of even the best cassette deck. This physical
requirement, as much as pure audio excellence, must
figure in any evaluation of a cassette's merit for the
serious recordist. Happily, all the tested cassettes
showed uniformly excellent construction. In fact,
many of them we would guess were made for different
brands by the same supplier. On the question of
whether a cassette housing is better held together by
screws or by adhesion, we pass, since we could not
attribute any differences in construction or performance to the method by which the two halves of the
cassette housing are held together.
Part of the problem in setting up for the tests was
the very choice of tapes. To keep the project within
realistically feasible dimensions and not get bogged
down in unduly long and overly involved testing, we
decided to test the premium offerings of the three
classes of tape that require, respectively, normal bias,
high bias, and metal bias. With what was available
from seven different manufacturers, that came to nineteen different tapes.
The brands represented are, alphabetically, Ampex,
Fuji, Maxell, Memorex, Scotch (3M), Sony and TDK.
(Informed readers will quickly note the absence of
another well -known and respected brand, BASF. The
omission of BASF was due to the fact that BASF tape
bias requirements differ somewhat from the bias standards that prevail for most Japanese and U.S. brands.
As a result, to test BASF tapes on a deck that has
fixed bias (for the Japanese and U.S. standards) would
have "penalized" those tapes and produced less than
their true performance capability. This would have
been unfair, but it should be emphasized that with
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precisely correct bias adjustments, the BASF tapes
can provide generally excellent results. (In our
upcoming review of '/a " open -reel tapes, BASF will certainly be included.)
Of the seven brands we did test, Sony supplied two
of the three categories we were interested in, high bias
and metal bias. Similarly, Memorex supplied only two
categories, normal bias and high bias. That accounts
for the nineteen tapes instead of the expected tweni,yone (7 times 3) samples.
All the cassettes, except the metal tapes, were C -90
size. Of the metal samples, all were C -60 size except the
Sony which was a C -46. Needless to say, perhaps, no C120 sizes were tested because of their known inferior
response due to the thinner tape used, not to mention
the possible added drag the C-120 load could place on a
transport. We do not regard the C -120 size as suited
for serious recording work.

THE TESTS
Using the Nakamichi 1000 for normal-bias and highbias tapes, and the Nakamichi 680ZX for the metalbias samples, we ran nine audio tests on each sample:
1. Record/playback response at 0 dB recordlevel.
2. Record/playback response at 20 dB record level.
3. Maximum record level for 3% THD at 400 Hz.
4. Maximum output level at 10 kHz.
5. Playback sensitivity at 1 kHz for 0 dB record

-

level.
6.

Playback sensitivity at 10 kHz for

-20 dB record

level.

Signal -to-noise ratio, "A" weighted, Dolby off, re:
3% THD at 400 Hz.
8. Same, with Dolby on.
9. Total harmonic distortion (THD) at 0 dB record
level, 1 kHz.
The actual test data obtained for all the tape
samples are included in the tables accompanying this
lab report. In addition, the following explanations and
comments are offered.
7.

Frequency Response and High-Frequency Headroom
Normally, testers do not plot R/P curves for cassette
tapes at the 0 dB record level. To do so is to invite a
critical inspection of how a given tape becomes saturated at the high end. That, however, is exactly why we
did so in this case.
The results (Table 1A) show that of the premium
normal-bias tapes, TDK's new OD was ahead of the
others with response at the 0 dB level extending to
10.3 kHz for the normal -3 dB tolerance.
Among the high-bias tapes (that also require the 70usec. EQ), the front- runner was Memorex's "High
Bias" tape (Table 1B). What these tests mean in
practical terms is this: If you typically record music
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Test

1.

Record/Playback Response, 0 dB Record Level
(Hz-kHz)

Table 1A: Normal Bias Tapes
MANUFACTURER & TYPE

TEST RESULTS

RANKING

Ampex Grand Master
Fuji FX -I
Maxell UD -XL-I
Memorex MRX3
Scotch (3M) Master I
TDK OD

35- 9.5
27- 9.0
27- 9.3
28- 8.8
26- 9.2
27 -10.3

K

2

K
K
K
K
K

5

I

3

6
4
1

Table 1B: High Bias Tapes
MANUFACTURER & TYPE

TEST RESULTS

RANKING

Ampex Grand Master II
Fuji FX -11
Maxell UD -XL -II
Memorex High Bias
Scotch (3M) Master II
Sony EHF
TDK SA

25- 9.3 K
24- 8.6 K
24- 9.4 K
24 -11.4 K
22.5- 9.5 K
23- 9.5 K
24- 9.8 K

5

6
4
1

did much better
truly small. All of the metal tapes
p
than the others in terms of high- frequency saturation,
a not unexpected result since metal tape's chief claim
to fame is its ability to sustain higher recording levels
of high frequencies. This advantage certainly was confirmed in our tests for all the metal tapes tested.
Mid -Frequency Headroom
The results of our next test (Table 3A) show that all
the premium normal-bias ferric -oxide tapes handle
mid -frequency high -level signals about equally well. It
should be noted, in any event, that the " +6 dB" notation, as well as the other plus -dB notations for this
category and for the high -bias oxide tapes, are all
referred to the Nakamichi 1000's own reference level of
200 nWb /m. The Nakamichi 680ZX uses a somewhat

lower magnetization level for its "0 dB" meter
readings. Thus, while the mid-frequency headroom for
all the metal tapes seems to be much greater than for
the oxide varieties, the improvement is not all that
great if you subtract the 2 -dB difference in the 0 dB
reference level between the two decks.

3
3
2

Test 2. Record/Playback Response,
(Hz -kHz)

- 20 dB

Record Level

Table 2A: Normal Bias Tapes

Table 1C: Metal Particle Tapes

MANUFACTURER & TYPE

TEST RESULTS

RANKING

MANUFACTURER & TYPE

TEST RESULTS

RANKING

Ampex Metal
Fuji Metal
Maxell MX
Scotch (3M) Metafine
Sony Metallic
TDK MA

11.5 -12.0
12.0 -14.5
11.0 -13.5
11.5 -12.0
12.0 -12.0
12.0 -13.0

4

Ampex Grand Master
Fuji FXI
Maxell UD -XLI
Memorex MRX3
Scotch (3M) Master I
TDK OD

26 -24.0
26 -23.0
26 -26.0
26 -25.0
25 -25.0
26 -26.5

4
5
2

K
K
K
K
K
K

1

2

4
4
3

a good deal of high- frequency, high energy content, and do not care to pay the price for
metal tape (which still is far superior in this regard),
then you can pick a good alternate tape from the top
tapes in this list.
If you want extended high -frequency response at
more "normal'. recording levels, you might note that
TDK OD again comes out ahead for normal -bias tapes
("fable 2A), while Memorex High Bias does the same
for the high -bias tapes (Table 2B). But note too that all
the tested tapes in either category are very close
indeed, and from a practical standpoint, it may be
splitting hairs as to which is "best." Note too that the
kind of high -end response obtained in our tests probably could not be realized with a mid- priced deck.
Remember, we are talking here of results obtained
from high- priced Nakamichi decks, each of which is a
three -head model, and each of which was realigned for
azimuth before each measurement.
Among the metal tapes, Fuji emerges as the top
tape, both in the 0 dB (high- level) response tests (Table
1C), and in the -20 dB (normal level) tests (Table 2C).
But again, differences among the various brands are

that contains

I

K
K
K
K
K
K

3

3
1

Table 2B: High Bias Tapes
MANUFACTURER & TYPE

TEST RESULTS

RANKING

Ampex Grand Master
Fuji FX -II
Maxell UD-XL-II
Memorex High Bias
Scotch (3M) Master II
Sony EHF
TDK SA

23 -23.0
23-24.0
23-25.0
23-26.4
22 -24.3
23 -25.0
23 -25.6

K

6

K

5

K

3

K

1

K

4

K

3

K

2

II

Table 2C: Metal Particle Tapes
MANUFACTURER & TYPE

TEST RESULTS

RANKING

Ampex Metal
Fuji Metal
Maxell MX
Scotch (3M) Metafine
Sony Metallic
TDK MA

11

-23
-24
11 -23
11 -22
11 -22
11 -23

K

2

11

K

1

K

2

K

3

K

3

K

2
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In this test, the high-bias
tape
g
p with the maximum
a
um
mid -frequency headroom was TDK SA (Table 3B). The
metal tapes all were almost identical in this test (Table
3C), with the Sony Metallic showing a slight edge over

the others.
Maximum High -Frequency (10 kHz) Output
This test relates closely to the O dB record -level
response test discussed above, since it tells us about
high- frequency tape saturation. As you increase the
record level of a 10 -kHz signal on any cassette, you
reach a point where any further increase in the input
fails to produce an increase in the recorded playback
level. Going beyond that point by increasing the recording level further will actually cause a decrease, or

The higher bias needed for the high -bias tapes, of
course, tends to decrease the maximum output level at
10 kHz. In this category, (Table 4B), TDK SA is a clear
winner, coming within 2.5 dB of the 0 dB reference
level in playback.
Again, the advantage of metal -particle tape at the
high- frequency end of the spectrum is made clear when
we examine the 10 -kHz maximum output levels shown
in Table 4C. The Fuji sample did better than the
others, but all of the metal tapes did exceedingly well,
delivering a higher maximum output at 10 kHz than
any of the high-bias or normal -bias samples.

compression, in the playback output. This situation
produces a severe form of playback nonlinearity that
tends to degrade transients and fast -attack signals.
Among the normal -bias tapes. the sample that was
able to handle the greatest recording levels and
produce the highest output at 10 kHz was TDK OD,
with Scotch Master I and Maxell UD -XL -I close
runners -up (Table 4A).

Playback Sensitivity and "Hot" Tapes
Although not as important as some of the other performance characteristics tested, "playback sensitivity'. (referred in dB to record levels used) is regarded by many tape users as an indication of how "hot"
a tape is. We measured it therefore at 1 kHz for a O dB
level (Tables 5A, 5B, and 5C), and again at 10 kHz for
the -20 dB record level (Tables 6A, 6B and 6C(.
In the mid -frequency (1 kHz) tests, results among
the normal -bias tapes were very close, with Maxell

Test 3. Maximum Record Level for 3% THD, 400 Hz (dB)

Test 4. Maximum Output Level at 10 kHz (dB)

Table 3A: Normal Bias Tapes

Table 4A: Normal Bias Tapes

MANUFACTURER & TYPE

TEST RESULTS

Ampex Grand Master
Fuji FX -I
Maxell UDXL -I
Memorex MRX3
Scotch (3M) Master I
TDK OD

+6
+5

I

+ 5.5

+6
+6
+6

RANKING

MANUFACTURER & TYPE

TEST RESULTS

1

Ampex Grand Master
Fuji FX-I
Maxell UDXL-I
Memorex MRX3
Scotch (3M) Master I

1

TDK OD

- 2.0
- 3.5
-1.5
- 3.0
- 1.5
- 1.0

1

3

2
1

Table 3B: High Bias Tapes

I

TEST RESULTS

RANKING

MANUFACTURER & TYPE

TEST RESULTS

Ampex Grand Master
Fuji FX -II
Maxell UD -XL -II
Memorex High Bias
Scotch (3M) Master II
Sony EHF

+4.0
+4.5
+4.5
+4.0

4

- 6.0
- 4.0
- 4.0
- 4.5
- 3.5
- 4.5
- 2.5

TDK SA

3
5

2

4
2
1

Table 4B: High Bias Tapes

MANUFACTURER & TYPE
II

RANKING

+ 5.5

4
2

+4.5

3

Ampex Grand Master
Fuji FXII
Maxell UD -XL -II
Memorex High Bias
Scotch (3M) Master II
Sony EHF

+ 6.0

1

TDK SA

3
3

Table 3C: Metal Particle Tapes

II

RANKING
5
3
3

4
2

4
1

Table 4C: Metal Particle Tapes

MANUFACTURER & TYPE

TEST RESULTS

RANKING

MANUFACTURER & TYPE

TEST RESULTS

RANKING

Ampex Metal
Fuji Metal
Maxell MX
Scotch (3M) Metafine
Sony Metallic
TDK MA

+ 10.0

2
2

+1.0
+2.5
+ 1.0

2

1

Ampex Metal
Fuji Metal
Maxell MX
Scotch (3M) Metafine
Sony Metallic

2

+ 10.0
+ 10.0
+9.5
+ 10.25
+ 9.0

0

3

4

TDK MA

0

3

MAY 1980

2
3

- 0.5

1

4

J
83

(.1

Test

5.

Playback Sensitivity, 1 kHz, for 0 dB Record Level
(dB)

TEST RESULTS

Ampex Grand Master
Fuji FX -I
Maxell UD -XL -I
Memorex MRX3
Scotch (3M) Master I
TDK OD

I

Playback Sensitivity, 10 kHz, for
Level (dB)

-20

RANKING

MANUFACTURER & TYPE

TEST RESULTS

+ 1.5

2

+ 1.0
+ 2.0
+ 1.5
+ 2.0
+ 1.5

3

Ampex Grand Master
Fuji FX -I
Maxell UDXLI
Memorex MRX3
Scotch (3M) Master I
TDK OD

- 17.5
-19.5
- 16.5
- 19.0
-16.75
- 16.0

1

2
1

2

I

2
5
3
1

TEST RESULTS

RANKING

MANUFACTURER & TYPE

TEST RESULTS

Ampex Grand Master II
Fuji FX -il
Maxell UD-XL-II
Memorex High Bias
Scotch (3M) Master II
Sony EHF
TDK SA

-1.5
-1.0
-0.5

4

Ampex Grand Master II
Fuji FX -II
Maxell UD -XL -II
Memorex High Bias
Scotch (3M) Master II
Sony EHF
TDK SA

- 22.5
- 20.5
- 20.75
- 23.0
- 19.5
- 21.0
- 18.5

0

-1.5

- 0.5

3
2
5
1

4
2

Ampex Metal
Fuji Metal
Maxell MX
Scotch (3M) Metafine
Sony Metallic
TDK MA

TEST RESULTS

RANKING
6
3
4
7

2
5
1

Table 6C: Metal Particle Tapes

Table 5C: Metal Particle Tapes

MANUFACTURER & TYPE

RANKING
4
6

MANUFACTURER & TYPE

- 3.0

dB Record

Table 6B: High Bias Tapes

Table 5B: High Bias Tapes

RANKING
1
1

2
1
1

3

UD -XL -I and Scotch Master I leading the others by a
small margin (Table 5A).
Scotch Master II also edged out the others (by a
negligible margin) in the high -bias oxide tape group
(Table 5B(.
As for the new metal tapes, their mid - frequency
sensitivities were all within a 1 dB spread of each
other, with Ampex, Fuji, Scotch and Sony all doing
equally well, and Maxell and TDK only slightly behind
(Table 5C).
In the high- frequency sensitivity tests, TDK OD did
best among the normal -bias tapes (Table 6A): TDK SA
did best among the high bias tapes (Table 6B).
In these tests, we noted greater differences among
the metal tapes (Table 6C) with Fuji's sample proving
to be a full 3 -dB "hotter'. at 10 kHz than the tape
exhibiting the lowest 10 -kHz sensitivity (TDK MA).

Signal-lo-Noise Ratio
To measure tape noise as an absolute number would
provide little information. What is meaningful for a
storage medium such as tape is its dynamic range, and
that means measuring noise with respect to a known
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6.

Table 6A: Normal Bias Tapes

Table 5A: Normal Bias Tapes
MANUFACTURER & TYPE

Test

MANUFACTURER & TYPE

TEST RESULTS

Ampex Metal
Fuji Metal
Maxell MX
Scotch (3M) Metafine
Sony Metallic
TDK MA

- 21.5
- 19.5
- 21.0
- 21.0
- 21.0
- 22.5

RANKING
3
1

2
2
2

4

highest recording level.
Common practice is to use the level at which a
recorded signal of 400 Hz produces third -order distortion of 3 per cent in playback. That is the approach we
used, although to save time we measured THD rather
than pure third -order distortion. At 3 per cent, the
levels would be pretty close anyway. We also applied
an "A" weighting factor, although we are well aware
that many may argue in favor of the CC1R -ARM
weighting as being more consistent with the way
humans perceive (and are annoyed by) noise.
Amazingly, five of the six normal -bias tapes
produced the same S/N ratio without Dolby, despite
the fact that the reference level from which the S/N
was measured varied considerably between them.
There was obviously no "winner" in this particular

test (Table 7A).
Variations were greatest among the high -bias tapes
with Scotch Master 11 ranking first, followed by
Maxell UD -XL -11 and TDK SA (Table 7B).
Any lingering doubts about the benefits offered by
metal- particle tape could be readily dispelled by the
results shown in Table 7C. Scotch Metafine scored

MODERN RECORDING

highest here, but all the metal tapes did significantly
better than the other types -and remember, these
results were obtained with the Dolby -B switched off.
Results with Dolby-B switched on are presented in
Tables 8A, 8B and 8C. As may be seen by comparing
any group of tapes with and without Dolby, the
amount of additional noise-reduction or improvement
in S/N is fairly consistent. When any two tapes do not
exhibit the same added S/N when Dolby is applied, the
explanation is that their respective noise contents
differ. The tape that shows the lesser improvement
with Dolby added probably has more low- and mid -frequency noise than another tape that shows greater
improvement with Dolby applied.
One obvious thing the S/N tests in sum do clearly
demonstrate is the undeniable effectiveness of Dolby B with any tape, and especially so with the metal
samples, all of which achieved S/N ratios of 70 dB or
better in our testing.
Distortion at Mid-Frequencies
Our final tables (9A, 9B and 9C) summarize THD
readings obtained for all the tested tapes at 0 dB
Test 7. Signal -To -Noise Ratio, "A" WTD, Dolby Off, RE
3% THD, 400 Hz (dB)

Test 8. Signal -To -Noise Ratio, "A" WTD, Dolby On, RE 3%
THD, 400 Hz (dB)

Table 8A: Normal Bias Tapes
MANUFACTURER

TYPE

&

Ampex Grand Master
Fuji EX -I
Maxell UD -XL -I
Memorex MRX3
Scotch (3M) Master

I

I

TDK OD

TEST RESULTS

RANKING

61.5
63.5
63.5
63.0
63.0
63.5

3
1
1

2
2
1

Table 8B: High Bias Tapes
MANUFACTURER & TYPE

TEST RESULTS

RANKING

Ampex Grand Master II
Fuji FX -II
Maxell UD -XL -II
Memorex High Bias
Scotch (3M) Master II
Sony EHF
TDK SA

62.5
63.5
63.5
62.0
65.5
63.5
64.5

4
3
3
5
1

3
2

Table 8C: Metal Particle Tapes

Table 7A: Normal Bias Tapes
MANUFACTURER & TYPE

TEST RESULTS

RANKING

1

TDK MA

71.5
71.5
71.0
72.5
71.5
70.0

2

1

Ampex Metal
Fuji Metal
Maxell MX
Scotch (3M) Metafine
Sony Metallic

MANUFACTURER & TYPE

TEST RESULTS

RANKING

Ampex Grand Master
Fuji FX -I
Maxell UD -XL -I
Memorex MRX3
Scotch (3M) Master

54

2

I

55.5
55.5
55.5
55.5
55.5

I

TDK OD

1
1

TYPE

&

Ampex Grand Master
Fuji FX -II
Maxell UD -XL -II
Memorex High Bias
Scotch (3M) Master II
Sony EHF
TDK SA

II

TEST RESULTS

RANKING

55
56

4

56.5

2

55

4

57.5

1

56

3

56.5

2

3

Table 7C: Metal Particle Tapes

MANUFACTURER

&

TYPE

Ampex Metal
Fuji Metal
Maxell MX
Scotch (3M) Metafine
Sony Metallic
TDK MA

MAY

1`3áU

3
1

2

4

1

Table 7B: High Bias Tapes

MANUFACTURER

2

TEST RESULTS

RANKING

62.5
62.5
62.25
63.5
62.5
61.5

2
2
3
1

2
4

recording level using a 1 -kHz signal. While relatively
small differences among the samples are indicated, distortion in general was comfortably low. The results
also indicate that some high -bias tapes actually do
produce slightly higher distortion than do their
normal -bias counterparts. This was especially noticeable with the 2 percent THD of Memorex High Bias as
against the 1.4 percent THD of Memorex MRX,.
While the THD characteristics of high -bias versus
normal-bias tapes may be a standoff, there is no doubt
as to the virtues of metal -particle tape here, with
overall THD readings significantly lower than those
obtained for the oxide tapes.

Individual Comment by L.F.: This test project
was not intended to cover every kind of cassette tape
available, or even every type made by each of the seven
manufacturers represented. If you shop around long
enough you probably could come up with more than
seventy -five kinds of tape from more than twenty
manufacturers. If you then scan such a list, I am
certain you would quickly eliminate over half of the
85

tapes as unsuited for serious recording work.
I have nothing against low -cost general -purpose
tapes. They have their place for portable voice dictating cassette machines and the like, but in a study of
this sort we wanted to confine our tests to a grouping
of top -quality tapes.
Among these tapes, it becomes apparent from a
review of the test results that there is no clear -cut
answer to the question of "which tape is best ?" It all
depends on what you are looking for and what you care
to spend. We did not consider price in testing the
tapes, though I certainly would were I buying them for
personal use, as I'm sure you would.
If you want to know which tapes ranked first in their
categories for the most measured specifications, I can
save you the trouble of counting and tell you the
"scores." Among normal -bias tapes, TDK OD was in
first place or tied for first place in seven categories.
Ampex Grand Master I was in first place or tied for
first place in two measurement categories. Both
Scotch and Maxell were tied for first place in three
categories. Memorex and Fuji were each tied for first
place in two categories.
Among the high -bias tapes, TDK SA ranked first in
four separate measurement categories. Scotch Master

II ranked first in three categories. M emorex High Bias
tape was first in two categories. In general, the spread
among the high -bias tapes was greater than among the
normal -bias tapes.
Although performance parameters among the metal
particle tapes were extremely close, if I had to call an
overall winner here it would be Fuji which came out
ahead or tied in five of the measurement categories.
Scotch Metafine was a close second with first place or
tied honors in three measurement parameters. Sony
Metallic was ahead or tied for two measurements,
while Maxell MX and Ampex were ahead or tied in one
category each.
What we really learned from these tests is that while
all of the premium tapes are really quite good, some
will fill a specific need with a specific machine better
than others. Since I don't know which of the nine tests
we ran would be considered by you the reader to be the
most important for your recording needs (are you, for
instance, looking for widest frequency response, or
lowest distortion, or greatest high- frequency headroom, or what ?), there is no way I can tell you to use
one tape rather than another.
However, by studying the tables of data carefully,
you should be able to form your own conclusions.

Individual Comment by N.E.: When the idea for
Test 9. THD at 0 -dB Record Level,

1

kHz ( %)

Table 9A: Normal Bias Tapes
MANUFACTURER & TYPE

TEST RESULTS

RANKING

Ampex Grand Master
Fuji FX -I
Maxell UD -XL -I
Memorex MRX3
Scotch (3M) Master I
TDK OD

1.05

1

1.1

2

1.5
1.4

5

1.1

2

1.25

3

I

4

Table 9B: High Bias Tapes

MANUFACTURER & TYPE

TEST RESULTS

RANKING

Ampex Grand Master
Fuji FX -II
Maxell UD -XL -Il
Memorex High Bias
Scotch (3M) Master II
Sony EHF
TDK SA

1.4
1.2

6

1.05
2.0
0.95
1.25
0.9

3

II

4
7
2
5
1

Table 9C: Metal Particle Tapes

86

MANUFACTURER & TYPE

TEST RESULTS

RANKING

Ampex Metal
Fuji Metal
Maxell MX
Scotch (3M) Metafine
Sony Metallic
TDK MA

0.87
0.82
0.77
0.87
0.83
0.95

4
2
1

4
3
5

this project first came up, we kicked around several
ideas about implementing it, including of course test
procedures and how to interpret the results. Mindful of
the heavy promotion that has been bestowed on
recording tapes generally, and on cassette tapes in
particular, we also raised the question of: What if we
go through all these time -consuming tests only to
produce data that points to no clear-cut "winner"
among competing brands? This conclusion seemed as
likely to develop as anything else, in the light of previous test projects (of both open-reel and cassette
tapes) with which I have been involved, not to mention
my personal experience with recorders over the years.
We agreed that should that kind of conclusion seem
to emerge from the test results, we would not back
away from it (any more than we would back away from
naming a clear -cut winner if one emerged unequivocally). Well, that is where it's at, and that essentially is
what we are saying here.
Another way of putting it would be that the
premium tapes offered by competing brands of a
generic class are all about equally good overall. The
data does show differences, to be sure. Yet the differences, for the most part, are really small. Furthermore,
who is to say that the slight superiority of brand A in
one category is not offset by the higher mark scored by
brand B in another category?
In purely subjective tests, recording the same music
with the various tapes on hand, I detected no audible
differences between various brands of cassettes within
a given generic tape class.
In direct comparisons of normal -bias versus high bias cassettes, virtually no difference in sound could be
documented except -and this may be the
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The Eumig FL-1000: The
only
computer - compatible cassette deck;
your best interface with the world of music.
Capturing the full richness of music on a cassette requires an
extraordinary cassette deck. It takes extraordinarily wide
frequency response. Incredibly smooth tape motion. And an
undistorted dynamic range at least as great as that of your
musical source. It takes the Eumig FL -1000.

to use the latest metal -particle tapes, of
course. And separate record and playback head elements
that permit each to be designed specifically for its function
and that let you monitor the actual recording as it is being
made. You need the kind of innovative engineering that
produced the exclusive Eumig Opto- Electronic capstan
drive, which automatically corrects motor speed 15,000
times every second. And the fast, easy -to -use Computest®
system to optimize record bias and Dolby* calibration for
individual brands within each tape type. And you need extraordinary technical performance: a full -range 20- 20,000Hz
( --3dB) frequency response; a 0.035% (WRMS) wow/flutter
rating; and a 70dB signal -to-noise ratio.
You need the ability

Thanks to its built-in microprocessor you can "punch in" the
number of any location on the tape, at any time, and the
FL -1000 will immediately advance or rewind to that exact
spot, indicated on a 4 -digit electronic readout so precise it
can be used for automated broadcast stations. (Yes, the
Eumig FL-1000 is a genuinely professional deck.)

A peak- reading fluorescent display shows the exact, instantaneous signal level being fed to the tape, and is equipped
with switchable peak-hold, 6 -dB attenuator, and 2- position

dimmer functions. Mic /lire and line /line mixing facilities, with
master attenuator and cross -fader provisions are included,
are switchable reverb, mic. sensitivity, limiter, MPX filter,
and timer-activation controls.
as

Above and beyond all these attractive features, however,
the Eumig FL -1000 is the world's first -and only- cassette
deck capable of directly interfacing with any of the popular
8 -bit home microcomputers. Thanks to its digital read -write
capabilities, the FL -1000 can index all the selections on a
cassette for instant readout on your monitor screen and for
automatic selection sequence. With another program you
can sort all the recordings in your collection by artist, by title,
or however you choose, to instantly identify the cassette
you want and direct the FL -1000 to play any selection on it.
And with such a computer you can completely program
as the professionals are already doing -the operations of
up to 16 FL- 1000's! The possibilities are endless.

-

See your Eumig dealer today for an introduction to the
FL -1000. It will be the beginning of a very beautiful musical

relationship.

(Dolby) Is a trademark of Dolby Labs.

Eumig (USA) Inc., Lake Success Business Park, 225 Community Drive,
Great Neck, New York 1020, (516) 466 -6533

CIRCLE 74 ON READER SERVICE CARD

1

Inc.

qualified technical statement

make tapes that can be played back at levels comparable to the oxide tapes but with somewhat improved
dynamic range, or at louder levels with no apparent
rise in distortion. That conclusion should make a lot of
people -on both sides of the cassette tape sales
counter -happy.

have ever published -there were moments when the high -bias tapes
seemed to provide the least bit of better definition of
complex instrumental passages.
With metal tape there was somewhat more certainty
regarding an audible improvement, although even this
was not as "dramatic" as some of the metal -tape
promotion would have us believe. For the same
average -10 VU recording level, metal tape did
provide a little more dynamic range. For instance, the
same organ recording that we played back with the
volume cranked up to produce listening volumes on
the order of 95 dB /SPL did sound cleaner off the metal
tapes than it did off the others. As might have been
expected, this effect was fairly noticeable in those
passages where the high -pitched pipes were playing
fortissimo. What carne as a pleasant surprise was the
cleaner bass we also heard from the metal tape.
Actually, it should not have surprised us since we do
know that clean, extended, "unsquashed" highs make
up the overtone structure of instrumental timbres
whose fundamentals originate farther down the
scale -especially true of organ tones which have a very
"rich" kind of harmonic structure.
So, while the tests did not produce a definite
"Olympic champion," they did at least confirm -by
measurements and in listening-the superiority of
metal tape in its ability to record better highs, or to
I

-7

EQUIPMENT USED FOR THIS REPORT

Metering System:
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ECM -990F
Among recording professionals, Sony is
widely recognized as an expert on microphones. That's because we're continually applying new technology to deliver better sound.
Our latest innovation is the exclusive Back
Electret condenser microphone capsule,
which delivers response truer than ever thought
possible.
You can get this capsule in a variety of
Sony mikes. And that's a bit of a problem: it's
hard to know which mike is appropriate for
your recording needs.
Therefore, let us clear up any confusion:
MICROPHONES THAT
ARE AT HOME IN YOUR HOME STUDIO.
If you're involved in the music business and
have a home studio, you need a microphone
as professional as the rest of your equipment.
For all uose
recording, we recommend
rp
the Sony ECM
It's a urn-directional
Back Electret condenser mike with excellent
transient response, good for close miking of
both instruments and voices.
For recording instruments only, the unidirectional Back Electret condenser ECM -33F

-56E

C 1979 Sony Industries. a Div.

of

Sony Corp.

of America.

provides flat frequency response
over the entire range, and picks up amplified
and non -amplified instruments equally well.
Both of the above plug into mixers for
multi -channel recording.
is ideal. It

LOCATION MIKES, FOR
STUDIO SOUND WITHOUT THE STUDIO.
But suppose you want to record on location. At a rock concert, say, or a performance
of your church choir or glee club. Sony has
mikes that, combined with your tape recorder,
practically make up a portable studio.
Take the ECM -990E an especially versatile
and lightweight stereo Back Electret
condenser mike. You can vary its directional
quality to adapt for everything from solo voice
to small groups to full orchestra.
Or choose an ECM -23E. It runs more than
6,500 hours on a single AA battery, and it's
uni- directional. Use a pair when you want to
create a stereo effect. The ECM -23F also
incorporates Sony Back Electret technology.
RECORD FOR RECREATION
AND STILL RECREATE NATURAL SOUND.
Maybe you just need a mike to use at

9 West 57th SI.. N.Y.. N.Y. 10019.. Sony is a registered

trademark of the Sony Corporation.
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home, to record family sing- alongs. Or someone's performance on guitar or piano, for your
own enjoyment.
You can still get a Sony Back Electret mike
at a very affordable price. It's the ECM -260F
which plugs into a tape recorder and makes
whatever you record-instrumentals, singing or
speech -sound true to life.
For greatest versatility, use our ECM -l50
omnidirectional condenser mike. It's Sony's
tiniest mike, smaller than a dime in circumference, and you can clip it to the fingerboard of
a guitar or use it as a lapel or tie tack mike.
(Incidentally. it's great for business conferences
or any occasion when you want the mike to be
inconspicuous.)
Whatever you need to record, and wherever you need to record it, there's a choice Sony
mike to do the job.
And now that you know which mikes to
choose, all you need to do is see your Sony
dealer.

SONY

We've never put our name on anything
that wasn't the best.

,JAN OVERVIEW OF ECHO,

REVERBERATION AND
OTHER DELAY EFFECTS
By John Murphy and Jim Ford
For the past few months we've been reviewing various audio products which generate delay effects
and /or reverberation; and we will be reporting on several more of these units in subsequent columns. This
month, however, we would like to pause and review
some of the basic audio and acoustics concepts important to understanding the operation and effective
application of this equipment. This article should be
helpful to those considering the purchase of such
equipment, especially considering the variety of
devices available.
We'll start by discussing echo, then reverberation
and, finally, other delay effects. In each case a definition of the effect will be given followed by discussions
of: how the effect is produced, applications of the effect
and audio quality evaluation of the effects.

ECHO
An echo is simply a slightly delayed repetition of a
sound. In our acoustic environment echoes are heard
as the result of sound waves being reflected from a surface and returned to the listener. The time difference
between when the listener hears the direct sound and
when the reflection (echo) is heard is referred to as the
echo delay time. This delay time depends on the distances between the listener, the sound source and the
reflecting surface, with greater distances resulting in
longer delay times.
For example, consider a listener outdoors standing
100 feet from a large reflecting surface (the side of a
building maybe). The listener snaps his fingers and
hears the snap followed immediately by a single echo.
The echo delay time can be easily calculated by considering that sound travels in air at a speed of about
one foot per millisecond (msec., one-one thousandth of
a second). It therefore takes the sound about 100 msec.
to travel the 100 feet to the reflecting surface and 100
msec. more for the reflection to return to the listener.
Therefore, the echo delay time in this example would
be about 200 msec.
This delay is long enough for the echo "snap" to be
heard as separate from the initial, or direct "snap."
That is, the listener perceives two distinct snaps. As
the echo delay time is shortened, a point is reached
where the listener no longer hears two "snaps" but
instead the two sounds fuse together and are perceived
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as a single sound. It has been observed that this occurs
for delay times shorter than about 30 msec. The exact
delay time where a distinct repetition is no longer
heard is somewhat dependent on the nature of the
sound and is shortest for short duration
sounds -"clicks" or "pops," for example.
Echo is a sound phenomenon that we are most accustomed to in our outdoor environment; whereas
indoors, the sound reflections are so numerous that we
usually hear "reverberation" rather than many distinct echoes. It is the inaudibility of the distinct repetitions that distinguishes reverberation from multiple
echoes. This can be easily understood in terms of the
30 msec. rule. In a room, the sound reflections arriving
at a listener's ear are very closely spaced in time, much
closer than 30 msec., and are therefore not heard
individually. Instead, the many closely spaced reflections create a different effect: "reverberation" (more
on reverb later).
The first popular technique for artificially creating
echo made use of the tape recorder. The sound signal
was recorded on tape and then immediately played
back to provide a copy of the original signal delayed by
the amount of time it took the tape to travel from the
record head of the recorder to the playback head.
When the delayed signal was mixed with the original
signal and auditioned over a loudspeaker, the delayed
signal was heard as an echo of the original signal. It
was quickly discovered that if a portion of the playback signal was fed back to the record head then a series of echoes would result and the resulting effect was
found to be musically useful. If either the tape speed or
the spacing between the record and play heads was
made variable, then the echo delay time could be
adjusted for the desired effect. Likewise, the portion of
the playback signal fed back to the record head was
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usually made variable so the user could control the
echo repeat characteristic. Over the years since its
introduction tape echo has continued to be a popular
musical effect, both for recording and for performing.
The decade of the seventies brought with it
integrated circuit technology. Out of this advanced
electronics emerged two new techniques for providing
time delay of audio signals by purely electronic means:
analog delay and digital delay. Both techniques begin
by "sampling" the audio signal at very frequent time
intervals (about 50,000 samples per second for good
audio quality) and then perform delay processing on
the individual samples. Although the techniques for
performing "sampled delay" were available well before
the seventies, without integrated circuit technology
the sheer quantity of discrete devices required would
have been prohibitive.
In the analog delay technique, the samples are
delayed by shifting the signal sample through hundreds (or even thousands) of sample holding stages at
a high rate of speed. The total number of stages and
the rate at which the sample is handed from one stage
to the next determine the delay time of the system. As
the samples emerge at the end of the delay line they
are combined to recreate the input audio signal.
The real beauty of this technique lies in the fact that
these many hundreds of delay stages are all contained
on a tiny little silicon chip (integrated circuit, or simply "IC ") that you can buy at your local electronics
shop for about $10. Welcome to the space age!
The digital delay technique is similar to that just
described for analog delay except that the samples are
first converted to binary numbers (i.e., numbers made
up of "ones" and "zeroes" like: 01101011) or "digitized" before entering the delay line. So, rather than
passing a continuously variable voltage from stage to
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stage as in analog delay, the digital delay passes a
string of numbers ( "digits ") from one stage to the
next. At the end of the line these numbers are individually converted back to voltages and combined to
form a time -delayed replica of the input signal. Don't
forget, this is all happening at a rate of about 50,000
samples per second. Pretty clever, wouldn't you say?
As with tape echo, both the analog and digital delay
lines can be fed back, or "recirculated" as it's frequently called, to produce multiple repeats that decay
in intensity at a rate dependent on the amount of recirculation used. A typical echo unit as might be seen on
the market today would provide front panel controls
for: signal input level, echo delay time, echo recirculation and mix of direct signal with echo signal. The latter control allows the user to pan between the direct
sound and the echo output, thereby providing any
desired mixture of direct sound with echo effects, ranging from direct sound only (no effects) to effects only
(no direct sound). In addition to these controls, various
available units include signal level monitoring ranging
from a simple peak overload indicator to a wide -range
LED level display, along with output level controls,
selectable instrument or line level inputs and options
for use with either balanced or unbalanced signal
iñputs and outputs. Although there are still tape echo
units available, the analog and digital delay types are
rapidly making them obsolete.
The audio quality of an echo unit can be evaluated in
a straightforward fashion. The delayed signal should
simply be an exact copy of the input signal with
respect to: distortion, noise, frequency response, bandwidth, wow and flutter (for tape units) and slewing
headroom. In the case of tape delay units the audio
quality of the echo is simply the same as that for a signal passing through the record/play chain once. When
recirculation is used, however, the audio quality is
degraded for each repeat to the extent that it would be
degraded by several tape generators. Distortion and
noise increase and bandwidth decreases. The same is
true for analog and digital delays, but digital delay
techniques are capable of a higher level of audio quality than typical tape record/play systems. With higher
quality for one pass through the delay line, on successive passes (recirculation) the quality is not
degraded as quickly. Now, this doesn't mean that digital delay units always provide higher quality than
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tape or analog delays. In fact, both analog and digital
delay units (with a few notable exceptions) frequently
compromise high frequency bandwidth for economy
and delay time. In contrast, tape delay can provide full
high- frequency bandwidth in conjunction with long
delay times. The one outstanding advantage that the
analog and digital delays have over tape is that they
utilize nothing but solid state electronics. They have
no moving parts, require no routine maintenance and
can be highly reliable. Tape machines, on the other
hand, utilize intricate electro- mechanical systems with
many moving parts (and attendant wear) and require
that their heads be cleaned routinely and the tape
periodically replaced.

REVERBERATION
Associated with interior spaces (usually rooms) is
the natural acoustic phenomenon we call "reverberation." In contrast to "echo," where a sound is repeated
and the repeat is heard as distinct from the direct
sound, reverberation consists of very many repetitions
of the original sound spaced so closely in time that no
single repetition is distinctly audible. Rather than
repeat the original sound, reverberation (or simply
"reverb ") has the subjective effect of making the
sound "linger" and die away slowly.
Auditoriums and concert halls are frequently evaluated on the basis of their "reverberation time," that is,
the time that it takes for a sound to decay away to
inaudibility. If the reverb time is too long, the room
can make speech difficult to understand; too short a
reverb time will make a room sound dry and lifeless.
In the recording studio it is frequently desirable to
add reverberation to recorded tracks. This can be done
by using either an acoustic reverberation chamber or
by employing some sort of artificial reverberation unit.
The acoustic reverb chamber consists of an isolated
room equipped with a loudspeaker and a microphone.
The recorded track to which reverberation is to be
added is played back through the loudspeaker, thus
stimulating the chamber's natural reverberation. The
microphone is used to pick up the reverberation in the
chamber and is normally placed away from the loudspeaker to minimize the pick up of direct sound. The
signal from the microphone is then amplified and
returned to the control room where it is mixed with the
playback signal so as to add just the desired amount of
reverberation. Acoustic reverberation chambers are
usually used only where the highest quality reverberation is needed because they require the dedicated use
of a fairly large room.
There are two basic families of artificial reverberation devices: the electro- mechanical systems (spring
and plate type reverbs, for example) and the newer discrete time delay devices (ranging from simple delay
line with feedback to fairly complex digital reverberation systems).
At this time there are probably many more spring
reverbs in use than any other type. This is because of
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their low cost and small size in comparison to other
units. But the small inexpensive spring reverbs also
provide the poorest quality reverb; whereas the larger,
more expensive spring reverbs can provide reverb
quality approaching that of good concert halls.
The operation of the spring units is quite simple. A
spring is suspended on an isolated mount and is
excited at one end by a loudspeaker -like transducer
which transforms the audio signal into vibrations in
the spring. The sound waves induced in the spring
then reflect all along the length of the spring and
excite many reflections, much as sound in a room
excites many reflections. Finally, the sound waves in
the spring are detected by a microphone-like transducer at the other end of the spring; then the reverb
signal is amplified and made available at the output of
the unit. The signal is returned to the control room and
mixed with the direct signal in the desired proportion.
The plate reverb seems to be the unit of choice in
many recording studios because of its bright, highly
diffuse sound. Unlike some spring units, plate reverbs
are neither inexpensive nor small; but they provide
consistently high-quality reverberation. Don't get the
wrong idea about spring reverbs though, at the high
cost end of the spectrum are some truly excellent
spring reverberation units, clearly competitive with
plate units in the sound quality of the reverberation
they provide.
As with spring units, the plate operates by being
excited by a loudspeaker -like transducer at one end
setting up sound vibrations in a large steel plate which
is carefully suspended in an isolating enclosure. The
sound waves are reflected throughout the plate much
as they would be in a highly reverberant room. The
reverberant sound field is then detected through the
use of a microphone -like element attached to the plate.
The reverberation signal is then amplified and provided to the output of the unit for return to the control
room. For best results the plate enclosure should be
located in an isolated environment to minimize the
pickup of stray sounds.
Another type of electro- mechanical reverb is the
"foil" reverb which is similar to the plate reverb
except that the steel plate is replaced by a sheet of
gold foil.
The second family of reverberation devices, the discrete time delay devices, is quite young. The first of
these appeared shortly after the first digital delay
units hit the market. In fact, many digital (and analog)
delay lines have provisions for feedback and indeed
claim to provide "reverberation" when used with large
amounts of feedback. This can be misleading, since the
output of a simple recirculated delay line typically
sounds very "electronic" and not at all like a room.
But there is at least one digital reverb currently available which uses a highly complex system of recirculated discrete time delays to provide very high quality artificial reverberation.
It's difficult to make an objective evaluation of the
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audio quality of a reverb because so much has to be
based on subjective listening tests. An overall impression of the frequency response of the unit can be
obtained by driving the unit with pink noise (a test signal containing random noise with equal energy per
octave bandwidth) and observing the energy distribution of the output reverb signal. For minimum
coloration the output should have a flat amplitude
response over the audio spectrum. This only tells part
of the story though. It's also important to know how
the frequency balance tends to change as the
reverberation decays away. If the lower frequencies
decay more slowly than the high frequencies, then the
reverberant sound will have more bass as it decays and
may tend to sound "warm." On the other hand, if the
highs decay more slowly, the sound will have more
treble as it decays and may tend to sound "bright." An
idea of the character the reverb will take on as it
decays can be obtained by measuring what's called the
"signature" of the reverb, or the decay time of the
reverb in one-third octave bands. Those frequency
bands with longer decay times will tend to dominate as
the sound decays. Again, for minimum coloration we
would want the reverb signature curve to be flat over
the audio spectrum. About the only other meaningful
measurement we can make on a reverb unit is to
measure the noise level at its output compared to its
nominal signal output level.
There are only a few front panel controls on most
reverbs. It's appropriate to provide an input signal
level control and some sort of signal level indicator. In
addition, some of the better spring units, and most of
the digital units, provide a means of adjusting the
decay time. The best units provide some degree of control over the reverberation signature, typically allowing independent variation of the high and low frequency decay times. This provides a great deal of control over the coloration of the reverb. Some units also
provide multiple band equalization on the reverb output; this allows the user to adjust the overall frequency balance of the reverb but does not affect the
way the reverb decays (i.e., the reverb signature).
Artificial reverberation devices have become so
widely used and accepted that a recording studio is
hardly considered complete without one (or more). It's
only necessary to look at the prices of the best reverbs
(from a couple of thousand to several thousand dollars)
to realize that the ear is highly sensitive to reverb
colorations, and that the industry is willing to pay big
bucks for truly excellent sounding reverberation.

OTHER TIME DELAYEFFECTS
Echo and reverberation are the best known and most
widely used time delay effects, probably because both
effects occur naturally in our acoustic environment.
Besides these two effects, there are other musically
useful time delay effects which are not prominent in
our environment but which, none the less, can be
artificially created through the use of short time
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delays. Among these effects are: "flanging," "doubling," and "chorusing."
The effect popularly known as "flanging" was first
produced with the aid of two tape machines. A signal
was fed to both tape machines where it was recorded
while monitoring off the tape continuously; the outputs of the two tape machines were then summed and
the summed signal auditioned over a monitor speaker.
With the two tape machines running normally, there
would be no effect on the sound. However, if one machine was made to run slower than the other (by dragging a thumb on the flange of one tape supply reel) it
was observed that a very interesting, and musically
useful, "swishing" sound appeared as an effect on the
original sound. Analog and digital delay lines have
now made it unnecessary to use tape machines to do
flanging, and as a result flanging has become a very
popular effect both for recording and for on-stage use.
Flanging can be explained as follows: When two
identical signals are combined there are normally no
unusual effects. However, if one signal is delayed
slightly in time and then the [two] signals are combined, the net result is a series of cancellations of certain frequencies, the cancelled frequencies depending
on the precise amount of time delay between the two
signals. This series of cancellations is frequently
referred to as a "comb filter" because the frequency
response plot of such a filter has many sharp notches
which resemble the teeth of a comb. The most interesting part of the effect occurs when the delay of the
one signal path is made to change with time. This
causes the comb filter to sweep through the audio
spectrum and imparts the unique "swishing" sound
associated with flanging. When the time delay is
increasing the notches sweep from high to low, and as
the delay is decreased the notches sweep low to high.
The time delays required for the effect are quite short,
about one millisecond. However, sweeping the comb
filter through the spectrum requires that the delay be
varied from about 0.1 msec. up to about 10 msec. The
flangers available on the market automatically vary
the delay time so that the comb filter automatically
sweeps up and down through the spectrum. The user is
typically provided control over both the range and the
rate of the sweep. The user is also provided with a pan
control which allows the flanger output to be varied
from all direct signal to all delayed signal or anywhere
in- between. The maximum flanging effect is obtained
with an equal mix of the two signals. Most flangers
also provide for recirculation of the delayed signal
which provides an interesting variation on the effect.
"Doubling" is an electronic delay effect which
attempts to copy the sound of the recording studio
trick known as "double tracking." Double tracking is
done in the studio by separately recording two identical musical parts and then playing back the two
parts together. For example, a vocalist's lead line is
recorded on track one of the recorder; then the tape is
rewound and the vocalist gives a second performance
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When tracks one and two are played back together the
impression might be that the vocalist and his identical
twin [clone ?] are singing together in unison, but more
often the effect is perceived simply as an enrichening
or "fattening" of the original track. Doubling is an
attempt to copy the double track effect without all the
hassle of recording two versions of a performance.
Also, note that double tracking is an effect that can
only be used in recording, that is, it can't be used in a
"live" performance (unless the performer has an
equally talented twin who doesn't mind hiding).
The currently available devices for doing doubling
basically add a short delay (10 -20 msec.) to the direct
signal. This does not, by itself, constitute a very convincing doubling effect because the "second track"
(the delayed signal) is a perfect copy of the original -too perfect in fact. In the studio, when double
tracking is done the second performance is always
slightly different from the first; so if we're to duplicate
the sound of double tracking we need to find a way to
make the delayed signal somehow different from the
direct signal. The most popular way of "perturbing"
the delayed signal is to slowly vary the time delay over
a small range. This has the effect of alternately driving
the pitch of the delayed signal sharp and then flat by a
slight amount thereby introducing a small musical dif-
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between the direct and the delayed signal.
With this improvement, electronic doubling can be
fairly convincing, but none of the units we've heard
can provide quite the same effect as that obtained with
studio double tracking.
The effect generally referred to as "chorusing" is an
attempt at producing the impression of many voices
singing or many instruments playing in unison, somewhat as if a performance had been double tracked
many times over. Chorusing is provided through delay
devices by using the approach described for doubling
and then recirculating the delayed signal to provide
multiple repeats. The results seem to be highly variable in effectiveness.
CONCLUSION
We hope this overview of time delay effects will
make future reviews of echo and reverb equipment
more meaningful to our readers. In particular, we hope
to have made clear the distinction between echo and
reverberation and the types of equipment used to produce these effects. Let us note here that the delay
effects units typically used to produce echo, flanging
and doubling, do not, in general, provide high quality
reverberation and should not be purchased solely for
that purpose. They do, however, produce some exciting and very useful effects.
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Large pipe like threads Immune to cross threading
Operation without need of 10dß attenuation pads
Thick housing wall sind P.C. board for rugged reliability
A larger diametsr diaphragm condenser element
Lock tight sealing systems
Superior cardloid patterns (compare front to back ratios;
Unibody mica also, tor those who don't need to change capsules
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beautiful jewel like finish
Excellent performance characteristics
A wide variety of cap (alias
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SAYE YOURSELF SOME MONEY

SO NOW YOU'RE SAYING, - YEAH, BUT YOUR OPINION' IS PREJUDICED.' RIGHT. AND YOUR
OPINION WILL BE TOO ONCE YOU HAVE TRIED BOTH MICROPHONES.
We invite you to clip the free mic stand adaptor coupon, and take it to your nearest Calrec dealer.
Ask him to show you the difference, hand him the coupon, and he will give you one free MC6 Clip
stand adaptor.

16732 Hale Ave.

Irvine,Ca. 92;14

014) 556 -2740
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STEVE ROW

LJ

ORLEANS: Forever. [Orleans, with Roy
Cicala, producers; Roy Cicala and Sam
Ginsberg, engineers; Gray Russell and
Steve Marcantonio, assistant engineers; recorded at the Record Plant,
New York, October -December 1978;

additional

recording at Bearsville
Sound Studio, Bearsville, N.Y.] Infinity
I

N F 9006.

Performance: Melodic pop at its best
Recording: Clean and very good

Continuing a tradition of stylized pop rock that began perhaps with the sound
of the Doobie Brothers and now includes
a number of pretenders, such as Pablo

Cruise, the quintet known as Orleans
has released a classy example of what's
right and what's wrong with American
pop music today. However, the good
outweighs the bad.
First off, the music has melody
catchy, bouncy, identifiable melody. The
single drawn from Forever, "Love
Takes Time," is a fine example of this. A
quatrain for the verse, and a shorter
quatrain for the chorus, and an extra line
or two thrown in, each section with its

-

own melody.

Next, the music has a sense of
rhythm. Nearly all the tracks are uptempo, but not so up -tempo as to submerge the melody or lyrics in a torrent
of thudding bass and drums. "Slippin'
Away" is a good example, complete with
hand clapping on the record that may
lead to some foot tapping by the listener.
Also, the lyrics, while certainly not

ORLEANS: A classy example of what's right and wrong with pop music today
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the most profound being penned today,
try to avoid triteness without sacrificing
basic simplicity. Few of the songs will be
cited for expressing a deep emotion or
empirical truth that hasn't already been
expressed before (and better), but few
will be accused of being stuffy or pompous, either.
Then, too, the sound of the record is
fine. Some obvious care has been taken
in the production of this recording. The
balance between vocals and instrumental parts is struck evenly; the sound
through either the speaker or the
headset is crisp, clear, not muddied. So
much expertise seems to have been used
here, in fact, that Forever sounds much
like the great Loggins and Messina
studio recordings, which for my money
have been among the best -sounding
American pop -rock records ever made.
Now, what could be wrong with such a
finely- wrought record?
One gets the feeling that we've heard
this all before, from somebody,
somewhere. Perhaps it was on an earlier
Orleans record, or maybe it was on one
by Pablo Cruise, or maybe it was on any
number of other recent releases. One
certainly need not look any further than
this for a well -polished, tightly- arranged,
musical collection of pop songs, and
perhaps this is the trouble.
It's almost as if Orleans were playing
spin- the -wheel- and -find -a-hit. The cuts
begin to sound a little like they are out
of a formula. The basic songwriting team
of Larry Hoppen, Bob Leinbach and
Marilyn Mason (with Kal David and R.A.
Martin also doing some writing) seems
to have gone to some school of composition that emphasizes too much sameness
at the expense of true creativity. This is
what separates Forever from Loggins
and Messina's Mother Lode album, for
example. L &M tried some new things on
that album, mixing rockers with ballads
MODERN RECORDING
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And while many of the faces in the jungle are looking
more alike every day, the 1200A not only looks

-it

is different.
different
The 1200A is the first totally modular Power Amp. It
features independent power supplies for each channel,

as you'd expect in a high -end professional amplifier, But
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You're face -to -face with the most magnificent beast in
the Pro Sound Jungle -the all new Model 1200A Power
Amp from AB Systems.

what really sets the 1200A apart is its completely
interchangeable output sections. Each of the "output
tunnels" is independent of the other. And each
output -module packs its own whisper fan to make sure
your sound system keeps its cool -even when the
music's hot.
The King of the Jungle measures a slinky 51/4 "x19 "x 15 ",
so it fits all standard rack -mount installations. Yet it
pumps out a full 500 watts per channel into a 4 ohm
load. (300 watts into 8 ohms.) And when you compare
its slender price -it'll bring out the beast in you too!
The 1200A from AB Systems. Long live the King!
For the name of the AB Systems dealer nearest you,
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AB SYSTEMS DESIGN, INC.
P.O. Box 754, Folsom, CA 95630 (916) 988-8551
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with extended multi -textured songs and
came up with a winner. Forever is cut
out of the same basic pattern, but without much of the finely detailed stitching.
There is, despite this, much to commend in this album, however. Instrumental breaks are brief but well played. Piano work by Leinbach, whose
lead vocals on five of the album's nine
tracks are the best on the record, is
quite good, and the rhythm section of
Lance Hoppen and Wells Kelly gives
good rhythmic underpinning to all
tracks. The arrangements never get
away from the players and never get too
overblown, although the chorus used in
some tracks becomes too noticeable.
And there is one totally unexpected
plus: the last track on the album,
"Forever" which opens with an acoustic
guitar and unfolds as a simple ballad of
uncharacteristic beauty, much like Kansas' "Dust in the Wind" or Atlanta
Rhythm Section's "Imaginary Lover:'
The latest Orleans album, minus John
Hall, is a bridge between album- or adult oriented rock and middle-of- the -road rock
and will find itself equally at home in
either format. A little more creativity
could have been shown, but there is plenS.R.
ty of pop expertise here.

FELIX PAPPALARDI: Don't Worry, Ma.
[Bernard Purdie, producer; Steve
Klein, Don Gehman and Jerry
Masters, engineers; recorded at

HAS A LIMITER FOR YOU

Criteria Studios, Miami, and
Automated Sound, New York]. A &M
SP 4729.
SC-50

299 List

SC-55
499 List

For loudness enhancement, clipping prevention. speaker protection, control of
vocal levels, elimination of overmodulation, musical instrument sustain
Whatever your limiter application, check out the Ashly SC -50 (mono) or SC -55
(stereo) Peak Limiter -Compressors. You'll find incredible versatility, super
packaging, and state -of- the -art design. You'll be amazed at the freedom from
noise and distortion and the clean. transparent sound. Features like balanced
inputs, stereo-tie connections, detector patch point, and high- current output
stage are all standard. All this at a cost low enough to embarrass a lot of high clean, quiet, powerful control designed and
priced competition. Ashly limiters
built by people who still care about quality and reliability.

...

...

For more information see your Ashly dealer or
Call or

write

/ASHLY,Ashly Audio Inc.

Customer Service
100 Fern wood Ave.

(716) 544 -5191

Rochester, N.Y. 14621
Toll Free (800) 828.6308 (except N.Y.S.)
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Performance: Trite
Recording: Cheap
One wonders what possessed rock

veteran Felix Pappalardi to come out
with a record like this! With the first
track, "Bring It With You When You
Come," a sprightly jug band type tune
that Maria Muldaur would feel comfortable with, the listener is led to believe
that what follows is a gentle excursion
into the blues.
One begins to grow uneasy, however,
as the second track, "As the Years Go
Passing By," moves slowly to its finish.
By the time the third track starts, the
Latin -reggae- styled "Railroad Angels,"
the album is sliding away in interest,
and nothing among the remaining six
cuts can reverse the slide.
This could be one of the most disappointing releases of 1979, all things considered. Pappalardi, who helped bring
MODERN RECORDING

power chord, guitar- driven rock to the
masses while he was with Mountain,
comes across here sort of like a wimp, a
limp -wristed, weak -voiced pop singer
whose pop talents either died or were
subverted by production personnel.
Maybe it's somebody's idea of a joke,
but it isn't very funny. The incredible
funk -style female chorus to open the
song, augmented with harsh sounding
strings, absolutely devastate "High
Heel Sneakers," of all things. And the
amateurish, grade school chorus sound
of "The Water Is Wide" cannot be
described very easily. (Credit where
credit is due: both these tracks feature
horn and string arrangements by Vicky
Fabray. Shame on you, Vicky.)
There really isn't much to recommend about this album. Pappalardi
reworks the rock classic "Sunshine of
Your Love" into a song without the
gritty feel of the Cream original. This
has a splashier, more patent -leather
sound that wouldn't be too bad if we
didn't have the original with which to
compare it.
The principal faults are two: poor
choice of material and terrible arrangements. No one really needed an
emotional reading of "The Water is
Wide" about now, and the treatment on
this album is worse than what Phil
Spector did to "The Long and Winding
Road." The choice shows an eclectic
taste by someone, but the execution is
so poorly done. The brass crescendo
before the final chorus sounds almost
like the end of a game show.
As a recording, the Pappalardi album

FELIX PAPPALARDI: Simple overkill
MAY 1980

is not bad. His singing sounds thin
throughout, but it is mixed nicely with

the accompaniment. All parts seemed
well mixed, in fact, so that one can hear
just about everything that's going
on -for what it's worth. The chief problem in this area is the recording of the
strings, which are not even needed, first
of all, and when used contain too much
treble, giving their sound a shrill, onedimensional sharpness that is jarring.
The nuggets of some good tracks can
be found "Farmer's Daughter;' for example, strives for poignancy in the
lyrics, but the feeling is lost because of
the overblown arrangement, and lyrics
that sound today as hokey as "Teen
Angel :' "White Boy Blues" has a female
chorus that works (a rare feat on this
album), and a good up -tempo rhythm
behind brassy, gutsy bass and drums.
This album is an example of overkill
at its worst. Pappalardi knows better.
We deserve better from him.
S.R.

-

Stephane Grappelli on two of the cuts,
and a guitarist in Tony Rice who should
try some duets with Cooder sometime in
the near future, like Larry Coryell and
Phillip Catherine. Other members of the
group are Darol Anger on violin and
several bassists -Eddie Gomez, Todd
Phillips, Buell Neidinger, Lenny Lasher,
Bill Amatneek.
And everything meshes perfectly.
The eight tracks work so well that one is
amazed at how truly fine the music is.
One is carried from track to track not only by the catchy tunes, infectious
rhythms and considerable skills of all
players involved, but also by the clean,

DAVID GRISMAN: Hot Dawg [Produced
and arranged by David Grisman;
recorded at His Masters Wheels
Studio by Bill Wolf, July 1978, and at
1750 Arch St. Studios by Bob

Shumaker,

October

1978.]

A &M /Horizon SP 731.

DAVID GRISMAN: A heady blend
Performance: Splendid, relaxed, even
laid -back
Recording: Crystal clear

This is not David Grisman's first
album, not even his first solo album. You
probably have heard his mandolin work
on albums by Linda Ronstadt, James
Taylor, Judy Collins, Bonnie Raitt, even
the Grateful Dead. You might even have
found his soundtrack music for King of
the Gypsies or The David Grisman
Quintet, a 1977 release on Kaleidoscope.
But if you haven't, get this record. This
is a most enjoyable album, a fitting successor to Jazz by Ry Cooder as an instrumental showcase for fun music.
Grisman is a mandolin player, perhaps
one of the best, and this album not only
demonstrates his playing, but also his
songwriting ability. And, lest you think
that this is an album of bluegrass instrumentals, just drop the needle on
"Devlin "' or "Dawg -Ola" or "Minor
Swing :' You will find a heady blend of
mandolin, guitar, violin and bass (note
the absence of drums) that fits into no
single category but still fits into many.
Grisman has some splendid accom-

paniment, too, including violinist

crisp sound of the album itself. This was
one of the beautiful aspects of Cooder's
album before -you could hear everything that was going on. The same is
true of Grisman's now -every nuance,
every note, comes through. The small
ensemble undoubtedly helps, but even
small ensemble sound can be muddied if
the proper care is not taken.
"Dawg's Bull;" which opens the album,
is a good example. Four players, four
distinct sounds, even though there is
some overdubbing here. The song has a
bluegrass sound with both guitar and
mandolins picked very quickly, but each
man plays off the others quite well. The
violin is overdubbed onto each channel
before the mandolins assume the main
theme, in harmony, in each channel. The
song dies down in intensity before gradually building up to a spashy close.
The players do a lot of trading off like
that, with each instrument taking the
lead, even for a brief passage. In some
respects much of the material sounds improvised, like jazz, which is a credit to
the players' creative abilities and/or to
the composers' talents. One will hear a
lot of jazz here, and even some near-
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We've
got it.

THERE IS ONE WAY
TO EDIT TAPE

LIKE A PROFESSIONAL

The Belden 42 Pair Cable.
Ends multiple wiring
problems in the studio and
on stage. Available in bulk
or with custom plug

configurations.

classical thematic development in a song
such as "Minor Swing."
If there were any shortcoming, it
would be the attention placed on the
violin- not that there is too much, but
occasionally there is not enough. The
violin almost stands outside the recording studio for "Dawgology," a song that
is the highlight of side 1. And this is too
bad, too, because there is some nice
double- stopping by Anger that should be
more prominently featured. At other
points, however, the violin is given plenty of room to breathe, such as in "DawgOla" and "Neon Tetra:'
Very little studio gimmickry is
employed actually, hardly any at
all- although one will notice some echo
effects on "16...16;' the track that
brings the album to a close, as Grisman
pops some harmonics nicely. The echo is
not sustained, however, and does not
detract from the song.
Grisman's album has drawn a large
following in a variety of musical circles,
and it deserves this popularity. The final
product seems to be just what Grisman
selection of musical
intended it to be
treats played by some friends just for
the joy of playing. That joy becomes the
S.R.
listener's as well.

-

That one way is to use the EDITALL block. Professionals l.now this well. Throughout the broadcast
industry in recording studios, everywhere absolute ediing precision is the least acceptable
standard, you'll find the EDITALL block.

whirlwind

EDITALL blocks are available for virtually all formats of audio and video tape. Our illustrated

i

Whirlwind Music Inc.

brochure presents the entire line in detail. Write
to us fo- it.
EDITA"

Box 1075
Rochester, New York 14603
(716) 663-8820
P.O.
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PD.TBox
20041
Washington. D
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RICHARD AND LINDA THOMPSON:
First Light. [John Wood and Richard

rcoot4 DIk4t,

Thompson, producers; John Wood,
engineer; Jerry Wing and Andy Lunn,
assistant engineers; recorded at Brit tania Row, Olympic Chelsea and Basing Street studios, London.] Chrysalis
CHR 1177.

'íu

Performance: First rate
Recording: Ditto
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Even with the demise of Steeleye
Span, some fine contemporary music
built on traditional English folk foundations can be found, and the latest release
by Richard and Linda Thompson is a
good example. A wide variety of musical
styles can be found here, but the overall
sound is not too esoteric to fall beyond
the grasp of intelligent listeners. One
will find enough of the late 1970s blended with the sound of Fairport Convention to result in a satisfying mix.
This album contains ten tracks, including one terrific instrumental, "The
Choice Wife;' that features an intricate
Irish -sounding melody and accompaniment built on guitars, mandolins and
rhythm. One of the tracks, "Sweet Surrender;' will prove surprising to many
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it's no wonder!"

Every month Modern Recording, the
magazine for the creative musician, recordist
and sound reinforcement mixer, is loaded with
articles and ideas to help you handle your
specialty even better.
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in music and recording, you can't afford to stay
out of sync with your creative world.
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"Letters to the Editor" sections; see what's new
in our "Product Scene" and "Musical Irewsicals"
columns; find out what really goes on in the
studio from our "Groove Views" record reviews.
But most of all, learn...how to get the most
from your equipment.
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listeners who are familiar with the song
but who may not have known that
Thompson is the composer.
The singing is split pretty evenly between Thompson and his wife, and both
voices are just fine. Thompson's is a
mellow- sounding voice, fully at home
with either the folk -styled song or the
up -tempo song. Linda Thompson's voice
is a coolly assured instrument, flexible,
sometimes husky but always perfectly in
tune with the musical and emotional
demands of the material. This is an
album of songs by singers, and the
singers do not become engulfed in the
arrangements.
The arrangements, in fact, sound lean
and spare even though they sometimes
contain quite a sizeable ensemble. The
Thompsons have assembled some fine
players, too, to mark their first album in
three years- drummer Andy Newmark,
bassist Willie Weeks, percussionist
Dave Mattacks and John Kirkpatrick on
button accordion. (Andy Fairweather Lowe, Ian Matthews and Maddy Prior
are among those who help out on backing vocals, too).
Several songs can be pointed to as the
highlights of the album, but one sure
standout is "Died For Love;' with Linda
Thompson singing lead. The backup

here includes accordion, whistles,
guitars, mandolins and drums, and the
song itself is a modern subject given a
traditional folk-rock setting. A large
chorus provides additional support, and
the song features also a nice instrumental close. The track is six and one -half
minutes long, too long for popular airplay, but it contains the elements of a
good single -good vocal line, good melody, good arrangement, good thought.
The listener also will find a little
country- flavored ballad in "Strange Affair;' and some rock -oriented cuts in
"Don't Let a Thief Steal Into Your
Heart" and "Layla." The latter, pronounced "Lyla," is not to be confused
with the Clapton/Derek and the Dominoes song of the same title. Accordion,
cymbals and tambourine, help drive the
song with a lively rhythm, and Thompson's lead vocal is quite good. This too
represents a contemporary song in a

traditional setting.
Only a few tracks don't work really
well. "Don't Let a Thief' has some incredibly clean drumming, but the song
itself, sung as a duet in unison just this
side of disco, is pretty much a throwaway. The title track, which brings the
album to a close, sounds a bit like
"Sweet Surrender" and the chorus

CIRCLE 59 ON READER SERVICE CARD

106

MODERN RECORDING

1

becomes a little tiresome before the
song finally ends.
But the flaws are few and far between
on this album, and the folks at Chrysalis
should be proud of themselves for having released this and the Sally Oldfield
album during the early part of 1979.
"First Light," with its rewarding
material and tasteful arrangements and
recording, has much to commend and is a
welcome relief from some of the other
sounds that have been so highly touted.
There is an understated elegance to this
release that I find most pleasing.
S.R.
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TELEPHONE: (203) 938 -2588

$199.95

.... $49.95
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JERRY DOUCETTE: The Douce Is
Loose. [John Ryan, producer; Bill
Drescher, engineer; recorded at Sound
City Studios, Van Nuys, Ca., except for
"Further On Up The Road" recorded at
Lou Blair's Refinery in Calgary, Alberta.] Mushroom MRS 5013.

Performance: Erratic
Recording: Mediocre to sloppy

Just what or who is "Douce," and why
further, you ask, who
cares? First, the easy questions. Jerry
Doucette is a thoroughly fluid, better than-average blues guitarist with a less
is he loose? And

than distinct musical personality. His talent is nebulously displayed on The Douce
Is Loose, an album which, to put it plainly, could have been better. Much better.
The potential that Doucette shows
just never materializes. At his better
moments he sounds like an anesthetized
Frampton clone, particularly on cuts
epitomized by No -Doze Award winner
"Nobody." It has all the ingredients
necessary to miscreate a really lousy
cut. There is poorly arranged synthesizer that is helped along by a uniquely bad mix that displays uniformly poor
(or maybe a complete lack of) judgement.
There is one of the more notable problems of this album, a sloppily emphasized lead and rhythm guitar that is exacerbated by too much reverb. There is
also that same reverb effortlessly
rendering most of Doucette's vocals into
a muddy, mushy, mumble that occasionally resembles the groans of a drowning hyena.
Other than that, the album's o.k.
There is even one half -way decent cut, a
version of "Further On Up The Road,"
recorded "live" (although you can hardly
tell) at the famous Lou Blair's Refinery
in Calgary, Alberta. For once on this
album the sound is impeccably clean,
which unfortunately does nothing for
MAY 1980
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A SINGER'S DREAM!
REMOVES VOCAL FROM MOI STEREO DISCS
The Thompson Vccal Eliminatol in actually remove
most or virtually al of a solo vod st trom a standard
stereo record and yet leave moi of the background
music untouched! 'Jot an equal( ,r! We can prove it
works over the phone. Write for( i brochure and demo
record below.
COST: $249.00

YOU SHOULD
For:
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475 TENTH AVENUE
NEW YORK, N.Y. 10018
(212) 736 -0505

SEE US

Studio Echo /Reverb
Tape Noise Reduction
Parametric Equalization
Electronic Crossovers
Comp /Limiters

....x.,

: ' :.:.:

R::...+, .
Tr ls _.. .'

.

t..c.

We manufacture a full line of high quality audio End
recording equipment. You will probably have to pay
twice as much elsewhere to obtain comparable quality.
Only Direct Sales make our prices and quality possible.
Send $1 for a 2C page brochure and 20 minute
demonstration record.

Sound,

Write to: LT
Decatur, GA 30031.

Dept. MR,

P.O. Box 729,
(404) 284-5155
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THE SUPER PRO?

SUPER PRO 30
$1595.00
No additional options to buy on this model. Unit is complete with end
of audio, end of master cassette, or manual select for automatic stop,

rewind function. Elimination of short, jammed cassettes with new
Guardian Electronics. The Super Pro 30 operates at 30 ips.

IIE

1935 DELK INDUSTRIAL BLVD.

CORPORATION

the "live" sound.
All the petroleum squandered on
Jerry Doucette albums is not a total
waste, since Doucette and friends have
created the perfect gift for speed-crazed
insomniacs. My compliments.
M.D.

MARIETTA, GEORGIA 30067
(404) 955 -7368

MARTY GROSZ AND WAYNE
WRIGHT: Goody Goody. [Jerry
Valburn, producer; Dave Smith,
engineer; recorded July 25, 26 and
September 27, 1978 at Dave Smith
Studios, New York, N.Y. and April 20,
1979 at the Westchester Media
Center.] Aviva 6003.

Peformance: Goody-goody
Recording: Goody-goody, too, if you
don't mind a little echo

This is Wayne and Marty's second LP
for Aviva and it's a darn sight better
than their first one. First of all, they've
been working together longer and getting closer together in their playing. Second of all, Dave Smith is a guitarist
himself and his engineering does much
more for the sound of two acoustic
guitars than their previous try which
was recorded at a rock studio by a rock

engineer.
The repertoire is interesting, to say
the least, going from such over -familiar
material as "Honeysuckle Rose" to such
rarities as "The Panic Is On." Both are
tunes by Fats Waller, but most jazz
tributes to Fats remember the former
and forget the latter. There are also
some Carl Kress/Tony Mattola duets,
"Fun On the Frets" and "Blonde On the
Loose," which are nice to hear but really
don't come up to the original Kress/Mattola recordings which have been
reissued on Yazoo records. My favorite
track on the LP is Marty Grosz' vocal
rendition of one of Jelly Roll Morton's
last and least successful attempts to
write a pop hit. "Sweet Substitute."
Jelly may not have had a winner at the
cash register but it is one great tune and
I wish it had been a winner so Jelly could
have reaped some just rewards rather
than dying destitute and in near anonymity. There is also a beautiful version of "Body and Soul" with Wayne
Wright playing a very Les Paul styled
solo, as much as an acoustic guitar can
approximate Les' electronic wizardry,
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it breaks the 20's mood of
the Kress/Mattola material and the pop
tunes that Marty likes to sing so amusingly and charmingly it is an entirely
welcome break.
There's still an excess of pick noise
and string slide which always happens
when you record an acoustic guitar up
close, but Dave Smith has kept it under
control and it's not nearly as prominent
or annoying as it was on the previous
Grosz/Wright album.
If their third LP offers as much imand although

provement over this one as this does
over their debut recording, I can hardly
wait for it! Meanwhile I'll just keep
listening to "Sweet Substitute" and all
the other goodies on Goody Goody. J.K.

THE CANADIAN BRASS: Mostly Fats.
[Jay David Saks, producer; Paul Goodman, engineer.] RCA XRL1 -3212.

Performance: Sometimes bluesy,

sometimes blistering
Recording: The brass shines
For their American debut recording,
the Canadian Brass -a two trumpet,
trombone, horn and tuba quintet have
chosen to jump on the Ain't Mis-

-

behavin' /Fats Waller bandwagon.
Detractors in both the classical and jazz
camps will undoubtedly scream that
something is lost in the transition from
Waller's keyboard style to this brass
scoring or that more "serious" repertoire -the brass quintet works of
Poulenc and other composers who have
written for this instrumentation -might
have made for a more suitable introduction to the American market.
Nonsense. As anyone who's seen the
Canadian Brass in concert or heard their
recordings on the Canadian Boot label
knows, this is an ensemble that refuses
to be strait -laced. And this collection of
short pieces by Fats Waller, Jelly Roll
Morton, James P. Johnson et al is full of
spirit and lots of fun.
Generally, I find the pieces that work
best are those that are given a quiet but
colorful treatment -"Lounging at the
Waldorf," "Black and Blue," "I've Got a
Feeling I'm Falling." The biting sound of
a muted, straining trumpet has a natural
place in this music, and when it's played
over the subdued chordal accompaniment of a brass quartet, the effect is
delightfully blue. Equally effective for
opposite reasons are some (but not all) of
the footstompers -"Ain't Misbehavin',"
"Spreadin' Rhythm Around" and "Handful of Keys." In these, the Canadians
play with a bright, spunky sound that
highlights the often contrapuntal arrangements, as does the stereo mix,
which logically places opposing melodic
and harmonic figures and statement/
answer phrases on alternate channels.
The recorded sound is clean and resonant, giving the effect of a live, spacious
hall. This liveness, though, combined
with the consistency of the brass quintet
sound, varied as the Canadians make it,
can be tiring after a while. But both the
quality of the recording and the playing
are greatly superior to the ensemble's
earlier recordings. Best of all, while the
playing is absolutely solid, there is also a
looseness in interpretation that comes
through in the casually bent notes and in
the rhythmic give and take, all of which

gives these unique arrangements an air
of authenticity. Well- played and entertaining, Mostly Fats is worth a listen
A.K.
-even if only one side at a time.

THE CANADIAN BRASS: Full of spirit

NII° You've already purchased

equipment ...
git the
Now, how
you going
ti

are

Zto mount it?

Contact: HSC,

Special!

and
Tascam rack
All Teac

mounts $35.00
a pair this month

¡Min
Now that you've purchased

the equipment...
contact HSC to mount it!

JUNIOR MANCE: Holy Mama. [Kyoshi
Itoh and Yasochachi Itoh, producers;
David Baker and Yoshiro Suzuki,
engineers; recorded at Vanguard
Studios, New York, N.Y., on May 3 and
4, 1976.] Inner City IC 6018.
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and distributor of custom mounts
we offer, in stock, mounting hardware
for all audio and video equipment
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Quincy
Jones...
demands quality

PERENNIALLY YOUTHFUL

JAZZ ELDERS

By Nat Hentoff

Photographed at RECORD PLANT, Los Angeles, CA

"... mix with AURATONE® 5C Super Sound- Cubes© the little powerhouse
speakers. They tell me exactly what
will be in the grooves. You hear it all
with AURATONE °!"
I

Join "Q" and
other seasoned
music world
pros, top record
company
executives,
engineers, producers, and artists who lay it on the line with
AURATONE®.
Durability, flat full -range response, amazing power handling, and

portability
have made
AU RATONE®
5C's the Record

Industry's
favorite
" mixdown monitors,-...for
comparison and final mixes, auditioning, remotes, and reference
standard speakers.
your Dealer or order Factory
Direct (30 -day return privilege, one year guarantee). $75.00 per pair.
Shipping and handling add: U.S.:
$5.00 pair; Foreign: $10.00 pair.
See

Calif. residents add sales tax.
Mail to AURATONE
P.O. Box 698-R8, Coronado, CA 92118
Ship

_pair

5 C's. Amount Enclosed $
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After all these decades, there is
still no more ardent and easefully
swinging a jazz violinist than
Stephane Grappelli. Nor has any
player of that instrument possessed
as glowing a tone and as continually
fresh a sense of delight in the surprises of collective improvisation. In
Young Django (Pausa), the astonishingly resilient Grappelli regenerates
songs he recorded with the nonpareil gypsy guitarist, Django Reinhardt, when both were members of
the 1934 -39 Quintet of the Hot Club
of France. It is one of the most deeply lyrical sessions in years -a tribute not only to Django but to the
undimmed expressive powers of
Grappelli who gets better and better
with the decades.
Adding to the stature of the album
is the presence of two guitarists with
particular understanding of Reinhardt. The Belgian virtuoso, Philip
Catherine, was aptly called "young
Django" by Charles Mingus; and the
American Larry Coryell, who has
ranged through rock and diverse
avant -garde contexts, reveals here
the essential romanticism of his
musical temperament. Rounding out
this formidable quartet is Danish

bassist Niels -Henning OrstedPederson whose tone is vibrantly
full and whose time is lithely
assured.
The sound quality is first -class
spacious, sensitively balanced, with
a clarity of presence for the soloists
and the ensemble that makes this a
perfectly realized celebration of
cross -generational empathy.
Another illustration of how jazz
can act as an elixir of youth is
clarinetist Johnny Mince. In the
1930s and 1940s, his pungent sound
and incisive swing enlivened a lot of

-

big bands -among them those of
Ray Noble and Tommy Dorsey.
Then, for years, Mince was a member
of the house combo on Arthur God frey's network radio show, his hot
sounds compelling many jazz buffs
to tune in that otherwise overly
homespun program. Mince has since
headed his own units and traveled
widely with the Lawson -Haggart
World's Greatest Jazz Band.
But The Johnny Mince Quartet/
Summer of '79 (Monmouth Evergreen) is his first album as a leader
in many, many years. With bassist
Bob Haggart, pianist Lou Stein, and
the chronically buoyant Cliff Leeman
on drums, Johnny makes clear that,
like Stephane Grappelli, age has not
at all withered nor custom staled his
infinitely inventive high spirits.
Among the standards he authoritatively personalizes are "Isn't It
Romantic ?," "Coquette," and "Poor
Butterfly" (a performance of marvelously soaring beauty).
The engineering is fine for Mince
his vibrant, vocal-like sound and
phrasing having been captured in
the fullness of their impact. The
other soloists are also well served,
and the ensemble passages come
exultantly alive. Alternately biting
hot and gently rhapsodic, these
tracks provide a round of jazz

-

pleasures that will endure into the
next century.
STEPHANE GRAPPELLI: Young
Django. Joachim Berendt, producer; "Gibbs" Platen, engineer.]
Pausa 7041.
JOHNNY MINCE: Summer of '79.
[Bill Borden, producer; Fred

Christie, engineer.] Monmouth
Evergreen MES /7090.

Zip

Please send additional information.
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Performance: Funk and games
Recording: A litte bottom heavy
One of the more interesting aspects of
reviewing a record by a musician who
I've heard both in his formative years
and as a mature artist is to note the

growth change. I first heard Junior
Mance (we used to call him "Count
Mance," which'll give you an idea of how
long ago that was) when he was in high
school and I was in college. He was one
of the early-on- the -scene boppers in the
Chicago area but he still had his roots in
the mainstream of players like Avery
Parrish and Nat Cole, and he could do
passable imitations of both. Since then,
his playing has gotten bluesier and
funkier but then that's a gimmick in and
of itself. It's giving the people what they
want to hear knowing that the same
roots that are in the rhythm and blues
genre show up in the funky school of
pianists like Junior Mance, Horace
Silver, Ray Bryant, Ramsey Lewis and
Ahmad Jamal and horn players like Cannonball Adderly and that whole school of
Chicago saxophonists who came out of
Gene Ammons. It's a music that's easy
to boogie to, as the kids say, and
therefore it gets a quick and easy, if not
exactly cerebral, audience.
Yet there is a subtlety to Junior
Mance's funk that many of the other
players lack. It shows up in the way he
turns a melodic phrase. It's a lyricism
that the Bryants and the Adderlys don't
seem to find inherent in funky jazz.
Horace Silver sometimes catches this
same lyricism and so does Bill Evans,
although Bill often smothers it by over cerebralizing it. If you listen to Junior on
"Miss Otis Regrets," you'll hear what I
mean by lyrical playing.
What's wrong with this LP is that
somebody in the control room has put
just a hit too much emphasis on Martin
Rivera's bass playing and sometimes it
sounds like Junior is practically submerged in the bass part.
There's also a problem with Junior
Mance's original compositions. There
are four of them here but they are sufficiently similar in style and tone that
they could just about be run together as
one -save for a moment in "The Good
Old Days" which almost descends into
Boogie Woogie (an earlier form of
visceral piano music than Funk but just
as effective) and on "Blues for the
Schung" which includes allusions to the
earlier blues and boogie styles of Avery
Parrish and Jimmy Yancey. It's just that
the idiom itself doesn't leave much room

The
SESCOM

"MI-Series"
Audio Trans-

formers are specifically designed
for broadcast and
recording applications.

Shielded
Terminals

FEATURES
1. Low distortion <.2%
@ 30 Hz
2. Broad frequency
response
1 db
20-20KHz

±

Open Frame

3. Electro-static

shielding

4. Six power levels:

-40, -30, -10,

1980 Pro-Line Guide

4, +18 and
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A comprehensive 64 pg. color guide to al
Carvin Pro -Line equipment including illustra
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mu -metal shields
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YOUR FREE
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PlugIn
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SESCOM, INC.
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T W X: 910-397-6996

tions, technical information and specifica
tions with Special Direct Prices.
Carvin's new products for the 80's include;
double neck guitars, modular power amps up
to 700w RMS. Recording and road mixing
boards, JBL Pro speakers, bi-channel tube
guitar amps, Parts, plus much, much more.
As we introduce you to the finest Pro Equipment available, you'll appreciate Carvin's
policy of selling Direct for exceptional values.
Write:CARVIN Dept. MR80, 155 Industrial Ave.,
Escondido,CA 92025 Phone: (714)747-1710

CARVIN FREE CATALOG
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mikes by mail?
for less?

why not!
a nd

Tm

much more!

Now, because you've asked us,
we're offering mixers, reverbs, amps,
sound reinforcement systems', DDL's
and much more, in addition to mikes

and microphone accessories.

4F-:4pas
Jiff
_

....

SMENISSM"

And, because we maintain a mail order only policy, we haven't the
high overhead. no storefront,
no salesmen...that means
lower prices to you.
Write or call us with your
requirements, for a prompt price
quote or for our current price sheet.
The Mike Shop' "...mikes and
audio equipment by mail, for less...

Why not!
The Mike Shop"
PO Box 366K, Elmont, NY 11003

516/437 -7925

A Division of Omnisound Ltd.
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REVERB
Peak

limiter in front end

Quasi -parametric

equalization
Wet and dry mix controls
Foot switch operation

Quality construction,
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dependable, easily
serviceable
For use in studio, PA or
instrument applications
The right price!
Model RV-1

Send the 8750 kit, $399.00 enclosed.
Send the 8750 assembled, $499 enclosed.
TELL ME MORE, send the 8750 Assembly &
Using manual, $10 enclosed.
Send FREE Catalog.
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616 Canal Street
San Rafae , California 94901
(415) 456-6766
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Dept. 3- M,1020 W. Wilshire
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Okla. City, OK 73116
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Call The Sam Ash
HOT LINERS!
w

The Sam Ash Hot Line is your direct line to the professional
advice and low discount prices that you'll get only from Sam Ash,
New York's Music Department Store. Cal our Hot Liners on our toll free number and you'll understand why musicians al over the world depend on them for
information, price quotes or just plain advice.
There's no mystery we're the biggest in the business,with six Sam Ash stores
in the New York area plus a huge warehouse.We've got a 55 year -old reputation
that proves we know what our customers need. So when you need musical
equipment and want to deal with a firm that you can trust with your hard
earned money, use the toll free Sam Ash Hot Line. We're waiting to help you.
I

I

GUITARS
KEYBOARDS

ONE

AMPS
SOUND REINFORCEMENT EQUIP
ALL INSTRUMENTS & ACCESSORIES
DRUMS

CALL TOLL FREE:

800 -645 -3518
N

NEW TORE STATE CALL 217. 347. 77S7

301

Since 1924

sam1

MUSIC STORES

PENINSULA BOULEVARD. HEMPSTEAD. NEW YORK 11550

for variety. If the sameness of the record
bothers you, you can always take it two
or three bands at a time interspersed
with contrasting music -which may be
J.K.
the best way after all, at that.

BENNY CARTER: Live and Well in
Japan. [Benny Carter, producer; no
engineer listed; recorded "live" April
29, 1977, at Kosei Nenkin Hall, Tokyo,
Japan.] Pablo Live 2308 -216.

Performance: Swingin' down the
main "steam" of jazz
Recording: Surprisingly good for
concert recording

Benny Carter, at age 72, has the best
of all possible worlds going for him.

He's a respected composer and arranger on the Hollywood studio scene,
and when he wants to do that, he gets
plenty of work. And when he wants to
play and arrange jazz the way he did
some fifty years ago with the bands of
Charlie Johnson and Fletcher Henderson, there's always an audience happy
to welcome him home.
In April of 1977 that audience was in
Tokyo, Japan (a growing market for
jazz musicians). He took a surprising
band over with him, when you consider
how few of the musicians on the 1977
tour were veterans of his bands of the
'30s and '40s, and a whole new book
from the one he had with his big band of
the swing decades. Rather than turning
to such Carter veterans as Dicky Wells
and Teddy Wilson, he chose an all -star
band of players as diverse as Budd
Johnson, who had played tenor saxophone with Louis Armstrong's band in
1933, to young Cecil Payne, who made
his big time debut with Dizzy
Gillespie's band in 1946. Stylistically,
the band goes from main stream swingers like Joe Newman. Nat Pierce and
Cat Anderson to beboppers like Cecil
Payne and George Duvivier. Budd
Johnson was actually a part of both
camps- having paid his traditionalist
dues with the bands of Louis Armstrong and Fletcher Henderson and
having been an important part of such
transitional bands as Earl Hines' and
Billy Eckstein's.
The concert revolved around the

celebration of recently departed giants.
There's Johnny Hodges' "Squatty
Roo," Duke Ellington's "It Don't Mean
A Thing," and a medley in tribute to
Louis Armstrong. The talk of the
record however, is most likely to be

CIRCLE 124 ON READER SERVICE CARD

112

MODERN RECORDING

r

IM

Benny's partial waltz arrangement of
"Them There Eyes." This isn't the way
the tune was done by Billie Holiday in
her famous recording of 1939, but it's
the way Benny Carter did it in 1977
and, as horrid as the idea looks in print
it works and it sounds marvelous.
The interesting thing about Carter's
tributes to these fallen soldiers of jazz
is that he actually worked with Duke
Ellington and Johnny Hodges, having
arranged numbers for Duke's band in
the early '30s. However, my only
memories of Carter playing together
with Louis Armstrong was a film made
in 1947, A Song Is Born, where they appeared briefly in a nightclub sequence
with Lionel Hampton, and a 1955
record date for Decca where Carter arranged and conducted but didn't play.
Yet what a thrill it is to hear Carter
play trumpet again, and especially in a
trumpet trio tribute to Armstrong in
which Cat Anderson offers "Sleepy
Time Down South," Benny plays "Con fessin "' and Joe Newman winds up the
proceedings with "When You're Smiling." But the primary glory of the
album is Carter's ability as arranger
and alto saxophone virtuoso (check his
solo on "Them There Eyes").
Maybe there would have been more
clarity if the band had done this date in
a studio, but I don't think the sparks
would have flown the way they do here
without the appreciative "live" Tokyo
audience. The sound's good enough, and
the music's even better than that. Also
Leonard Feather's informative liner
notes are a cut above the average, even
for Pablo Records.
J.K.

Tensimount

SUBSCRIBER SERVICE

CHANGE OF ADDRESS
Planning to move? Please let us know six
weeks in advance so you won't miss a single
issue of MODERN RECORDING. Attach old
label and print new address in space provided.
Also include your mailing label whenever you
write concerning your subscription to insure
prompt service on your inquiry.
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THE PROBLEM

-
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vibration,

and mechanical feedback
transmitted through your microphone

shock,
stands.

THE SOLUTION- Tensimount
universal microphone isolators. These
simple, sturdy and ingenious devices
accept any microphone up to 1 -3/8" in
diameter (Tensimount I) or up to 2 -5/8"
diameter (Tensimount Il), and provide
more than 20 db of mechanical isolation.
Tensimounts also adapt almost any
microphone to fit a standard 3/4" stand,
so you can interchange mics and stands
faster than ever before.
THE PRICE -only $9.95 for the
Tensimount I, $15.95 for the Tensimount
1[. Tensimounts are so inexpensive you
can equip every microphone you have
with its own isolator.

Attach
Label
Here
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To order, send check or money order
(Mass. residents add 5% tax) to:
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50 Trapelo Road, Belmont, MA 02178
617/489 -0303
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ARE NOISE GATES OBSOLETE?
The Carrotron Noise
a noise gate would do.

Filter

does what you hoped

The trouble with noise gates is that they can't tell music
from noise. The Carrotron Noise Filter filters out the noise
and lets the music through. The result: natural note decay
with no coloration or cut -off and extremely low noise.

MAX MORATH: In Jazz Country. [Pete
Sparge, producer; Jeff Zaraya, engineer; recorded at Vanguard Studios,
New York, N.Y. during 1978.] Vanguard VSD 79418.

CARROTRON
NOISE
FILTER

C900B1
Suggested retail price:

W

Performance: When it is good, it is
very, very good
Recording: Serviceable, but not

special
Indiana Jazz, the style of music this
LP espouses, is another of the many offshoots of that mainstream of middle western music that sometimes goes
under the name of Chicago Style but
has as much to do with St. Louis, Missouri and Detroit, Michigan as it does
the Windy City or the Hoosier State.
When it works, on tunes like "Big
Boy" and "Buddy's Habits," it works

5139.95

Chicago are convinced. In fact,
Chicago has ordered our entire line of products. Including

Top groups such as

our Noise Filter, our ultra low noise FET Pre -amp
(EIN = -120dBV) and of course our Isolator.

Hearing was believing for Chicago. Hearing will be believing
for you.
For information, contact:

CARROTRON
2934 Shasta Road, Berkeley, California 94708
(415) 848 -2755
Dealer and OEM inquiries vvelcorie.
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YOUR FUTURE MAY HINGE
ON

THIS DECISION

!

....

if ycu have been thinking about your future,
and have decided on a career in the recording and
music industry, then you owe it to yourself to in-

The most versatile
digital reverb ever

vestigate the career opportunities that are open to
you through the:
C011egE

FOR

RECORdiNq ARTS

made...

the course of one year and up to 800 hours of
concentrated Study and hands -on experience,
you will learn about the business, the laws, ethics
and economics of the industry. You will learn
about recording, engineering, electronics, studio
maintenance, synthesizers, audio / visual production techniques, and much more ... No wonder,
80% of our graduates have found jobs within the
industry Call or write for full information to:
I

n

for only $1995!
Ursa Majors new SPACE STATION is a
true breakthrough in audio technology
digital reverb so versatile it can

-a

create virtually any pattern of direct
sound, early reflections and reverberation, yet which costs only a third of
what you would pay for a single
function reverb system. This easy -to -use
unit will take your dry tracks and put
them into an endless variety of
reverberant spaces, from tiny rooms to
concert halls to parking garages to sci -fi
locales. And the SPACE STATION
does even more: its Multi -Tap Delay
and built-in mixer give you totally new
pure delay effects. while feedback of a
single tap provides simultaneous echo
or resonance effects.

!

!

REGISTRAR,
COLLEGE FOR RECORDING ARTS
665 Harrison Str.,
San Francisco, Calif. 94107
Tel.: (415) 781 -6306

-

The school is accredited by the Accrediting Commission
of the National Association of Trade and Technical
Schools, (NATTS), approved by the Calif Superintendent
of Public Instruction, approved for Veteran Training, and
authorized under Federal law to enroll non -immigrant
alien students. It is also endorsed by the National Academy for Recording Arts and Sciences Training Institute.
.

URSA MAJOR, Inc.

Limited space available for the summer semester!
MAKE YOUR ARRANGEMENTS NOW
FOR THE FALL SEMESTER

Box 18, Belmont, MA 02178
(617) 489 -0303
B_3
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You'll find straight information and
super equipment selection from a
friendly team of musicians and creative
technicians. You'll get fast delivery and
great services because, for us, that's
what being a PRO is all about.
VISA and Master Charge orders accepted
Virginia Residents (804) 583 -1894

AUDIO. LIGHT and MUSICAL

7461 TIDEWATER DRIVE

NORFOLK, VA 23505

wonderfully. When it doesn't work, on
tunes like "Brittwood Rag" and "Shine
On Your Shoes," it just fizzles. The
material, including several nice vocals
by Max Morath and some Wolverines style playing with Dick Sudhalter's Bixian horn driving the lead and Vinnie Giordano's bass sax supplying the necessary
harumph that all those midwestern
rhythm sections had, varies from jazz
standards to pop tunes but then so did
the repertoire of all but the most
slavishly pure jazz bands. There was an
advantage to the original Dixieland
Jazz Band (of which producer Pete
Spargo's father Tony Sbarbaro was the
drummer) being able to play pop tunes
like "Broadway Rose" and "I've Got My
Captain Working For Me Now" as well
as "Tiger Rag" and "Fidgety Feet." It
got them into better theatres and dance
halls and it got their records into more
homes than if they'd played nothing but
hot numbers. It it doesn't work here,
it's because the repertoire wasn't
chosen carefully enough. "Shine On
Your Shoes" is the kind of a show tune
that works better in the swing idiom
than in the traditional jazz idiom.
'Brittwood Rag" doesn't work primarily
because it's not one of Eubie Blake's
better numbers. Nobody writes winners all the time. Even Hoagy Carmichael is represented by one of his
more mundane pieces, "Moon Country,"
but that's how it is.
I would like to correct Dan Lanagan's
otherwise fine liner notes on the subject of "River Stay 'Way From My
Door." I'm sure that it's true that Phil
Harris did revive the song for a second
life, but he also gave it its first life on a
recording of Lofner and Harris' St.
Francis Hotel Orchestra. Lofner and
Harris (with Harris on drums as well as
vocal) recorded the tune for Victor in
San Francisco on October 14, 1931,
thereby beating Guy Lombardo's Royal
Canadians into the recording studio by
a month and a half. Morath's "River
Stay 'Way From My Door," by the way,
is one of the better cuts on this recording with a marvelous clarinet solo by
swingin' Sam Parkins, who comes close
to inheriting the abrasive sound of the
late great Pee Wee Russell here.
I can't complain about the recording
job but I can't praise it either. They got
it all down on the disc but there doesn't
seem to have been much of an attempt
to get any special identifiable sound or
ambiance. There's nothing much wrong
with it, there's nothing much right with
it
just kinda lays there.
J.K.
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(ci ASSIFIEII
Tascam, Sound Workshop, TEAC, Technics,
Pro, Otari, dbx, MXR, BGW, Eventide, EV,

Shure, Maxell, Ampex,

r

Urei, Stax,

Sennheiser, Orban, Spectro- Acoustics, NAD,
Ivie, DeltaLab, Studiomaster and more! Send
for price quotes. ZIMET PRO AUDIO, Dept.
MR, 1038 Northern Blvd., Roslyn, NY 11576
Piezo Super Tweeters. Good quantities in
stock. Specifications sent. 4.91 -9.90 depending on quantity MUSIMATIC INC. 4187 Glenwood Rd., Decatur, GA 30032 (404) 2895159.

ADS)

FOR SALE: Crown VFX -2 Electronic Crossovers $195 ea.; Bi -Amp EQ210 Stereo Octave
Equalizer $175; New JBL K -110 speakers $85
ea.; New Soundcraftsman MA5002 Amplifier,
meters, 250 /w perch., $535; Uni -Sync 200
amplifier $585. NEWCOME SOUND (614)
268 -5605.

How to profit using your own home equipment for part time recording business. FREE
INFORMATION. HSC, P.O. Box 4870, Austin
TX 78765.

tI4A#
BUY
SELL
TRADE
PRODUCTS

FOR SALE 20 x 16 Custom Bushnell
Console. Full 16 TK Monitor
cues

-8

-2

effects busses, full patching with AUX patch
bay and equipment rack-Mainly UREI Electronics. Price 4 K or make offer. Call Dale or
Dave (303) 473 -1114.
MULTI -TRACK EQUIPMENT:

Delivery!

Best

Pricing,

3M

AGFA

catalog
312/298-5300

Call /write for free cassette

Polyline
".'

20

1233 RAND RD.

DES PLAINES,

IL

80016

Personalized Service!

TEAC/TASCAM, Sound Workshop, dbx, AKG,

Deltalab. Other Audio, Video, Electronic
Products. WYCO SALES, P.O. Box 887, Cary

FOR SALE Stephens 811 D -103 1" eight track
recorder /reproducer. Complete with VSO, re-

Jr
400

Classified Rates
75¢ per word

mote control and spare amplifier modules.

years old. New cost over
$14500.00- $7500.00. Asi (512) 824 -8781.

Minimum 10 words.

FREE Information on Home Recording
Studios. Send stamped envelope to Track masters, Box 585, Bremerton, Washington
98310.

SWITCHCRAFT PATCH BAY SPECIAL, Model
1789 with 96 stereo normalizing jacks, studio

Copy must be received

rack mount, List -$320.00, Se1l- $110.00.
Prices for in stock only, 1-614 -387 -6632.

at Modern Recording,

Sound Workshop 1280B 24X8 Recording
Console, Excellent Condition. CAS (814) 237-

ONLY 77 IN PRINT! 1977 marked the centennial of sound. RIAA issue a seal. Custom werks has T- shirts in brown and grey for
$4.00 each. For ordering or information: Box

8113).

1351.

CENTER

FOR AUDIO

STUDIES. Unique,

accredited professional audio recording

1934, Cincinnati, 45201.
industry book available.

(914) 758 -5605.

Learn lead guitar. $2.00 for information on
home study course, Refundable. Fernando
Devincenti, 342 New Mark Esplanade, Rockville, MD 20850.

Parts to build console, 20 built and tested
studio quality full function input modules,
track assignment switches, line amplifiers,
meters, power supply, and beautiful road
case. Needs to be wired to be complete.
$1600. Gordon Kapes, 1127 Ridgewood
Drive, Highland Park, IL 60035.
JBL AND GAUSS SPEAKER

WARRANTY
CENTER. Fast emergency service. Speaker
Reconing and Repair. Compression driver
diaphragms for immediate shipment. Shure
microphones: SM -57 $87.95, SM -58 $109.95.
Cable checkers (XLR -1/4" phone -RCA)
$29.95. NEWCOME SOUND, 4684 Indianola
Ave., Columbus OH 43214 (614) 268 -5605.
BEYER MICROPHONES -up to 40% off list
on wide range of Beyer models including
M500, M160, M200, M100, etc. Both new and
remanufactured models available. Write or
phone for availability and prices. ESSI Beyer
Microphone Offer. P.O. Box 176, Jericho,
New York 11753.
,

14 Vanderventer Ave.,

Port Washington, N.Y.

Music /Audio

training. 12 St. John, Red Hook, NY 12571.

r

y

2 /2

NC 27511. 1- 800 -334-2483. (NC (919) 467-

r

TDK

EQUIPMENT
SERVICES

OM

PROFESSIONAL AUDIO EQUIPMENT. Shop
for pro audio from N.Y.'s leader, no matter
where you live! Use the Harvey Pro Hot -Line
800 -223 -2642 (except NY, AK, HI). Expert advice, broadest selection such as: Otari, EXR,
Ampex, Tascam and more. Write or call for
price or product info: Harvey Professional
Products Division, 2 W. 45th Street, New
York, NY 10036 (212) 921 -5920.
DAYTON -WRIGHT XG-8, MK Ill speakers
$1500 /pair. CROWN SA-2 amp $1150. Call
Jim at (215) 322 -6358.

WANTED: RECORDING EQUIPMENT OF ALL
AGES AND VARIETIES. Microphones, outboard gear, consoles, tape decks, etc. Dan
Alexander, 6026 Bernhard, Richmond, CA
94805 USA (415) 232 -7933 or (415) 232 -7818.
AB Systems, Audioarts Engineering, Altec,
Ashly Audio, AKG Pro, Beyer, Braun, Crest,
dbx, ESS Pro, HM Electronics, Ivie, JBL Pro,
Klark Teknik, Lexicon, Loft, Northwest Sound,
Orban, Otari, PAS, PSL Products, SAE Pro,
Sennheiser, Showco, Shure SR, Tapco C -12
dealers, Tascam Model 15, TEAC Multitrack,
Technics Pro, Urei and many more. Call or
write for a prompt written quote. Professional
Sound Labs, Inc., 42 North Franklin St.,
Hempstead, NY 11550 (516) 486 -5813.

11050 by the 1st day
of the 2nd month prior
to cover date (for example, the April issue

closes February

1st].

Payment must accompany order. Phone

numbers count as

1

word. Zip codes
are free.
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This text is the first in a series of books
written especially for the home recording
of The Home
studio enthusiast. Volume
I
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Selling P.A., studio & musical equipment. 4way Gauss speaker system, ALTEC P.A.
horns, Roland tape echo and more. (209) 5211494.
dbx 3BX $550, dbx Boombox $125, Crown
SX724 Tape Deck $395, Echoplex EP -4 $310,
Biamp third octave EQ $295. Details -Rick,
7055 Brooklyn, Portland, OR 97206.
16 MELCOR GME 20 EQ's as lot $1700, 4
350 PLAYALTEC 771B BI AMPS $400,
BACK ELECTRONICS 3 CHANNEL (STEREO
+ MONO) $250, A7 16 OHM WOOFER $50.
(212) 753 -6446.
1

.... MicMix

No # .. MXR
No # .. MXR

116

.

8
104

....

115
57

#

101

Recording Studio Handbook addresses music
and technology. The book contains information on the following topics: Producer,
engineer, musician, the team that makes
records; planning before you enter the studio;
Compression and recording; recording backwards; music, the ear, and the brain; development of scales and chords; limits of audio,
loudness, frequency range; Rhythm tools and
people to produce those limits; sound
pressure level and db; electricity and sound;
the sound chain; steps in designing the sound
chain; P.A. systems; and reference material.
This is only a preview of information contained in this text. The reference material
section covers such topics as microphones,
impedance, frequency response, proximity
effect, testng a microphone before purchase,
optical pick -ups for instruments, phase shifting, reverberation, echo, and much more! To
receive your copy of The Home Recording
Studio Handbook, Vol. I, send $15.95 (money
order or certified check) plus sales tax, if
Washington state resident, to Trackmasters,
P.O. Box 585, Bremerton, WA 98310.
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111
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41
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28
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Cover 3

TASCAM PORTASTUDIOS IN STOCK! Also,
32 -2, 40 -4, 80 -8, etc.... BILLY'S BAND AID,
150 Hamlet Shopping Center, Amarillo TX
79107. (806) 383-3232, (806) 383-3781.
PRO -SOUND EQUIPMENT. Mail order dis-

count catalog free. Write or call Sonix Co.,
Dept. R, P.O. Box 58, Indian Head, MD 20640.
(301) 753-6432.

MULTI -TRACK AND SEMI -PROFESSIONAL
AUDIO EQUIPMENT: BEST PRICES! Prompt
delivery! AKG, dbx, TEAC -Tascam, Sound
Workshop, Deltalab, Maxell, others. Call (919)
467 -8113. To order call toll free 1- 800 -3342483. WYCO SALES, Dept. MR, Box 887,
Cary, NC 27511.

WANTED: RECORDING EQUIPMENT OF ALL
AGES AND VARIETIES. Microphones, outboard gear, consoles, tape decks, etc. Dan
Alexander, 6026 Bernhard, Richmond, CA
94805 USA (415) 232 -7933 or (415) 232 -7818.
JBL AND GAUSS SPEAKER WARRANTY
CENTER. Fast emergency service. Speaker
reconing and repair. Compression driver diaphragms for immediate shipment. Shure
microphones: SM-57 $87.95, SM-58 $109.95.
Cable checkers (XLR -1/4 " phone -RCA)
$29.95. NEWCOME SOUND, 4684 Indianola
Avenue, Columbus, OH 43214. (614) 2685605.

Our microphone "snake" boxes love abuse!
Heavy steel construction, pre-punched for XL
connectors, and painted with a tough finish.
Ready to use in building microphone
"snakes" or permanent mounting in the
studio. $31.50. Write for information: Gordon
Kapes, 1127 Ridgewood Drive, Highland
Park, IL 60035.
A MUSICIAN'S GUIDE TO FOUR TRACK
RECORDING Contains information not found
elsewhere. Practical, specific suggestions on

equipment, miking, bouncing, acoustics,
patching, effects. Beginner /Advanced. 55
pages. $5.00 Postpaid to: STARTSONG
STUDIOS, Recording Book, 3218
Colorado Springs, CO 80909.

E.

LaSalle,

Ampex AG440 1" 8 track. Reconditioned.
15/30 ips. $5k. (313) 971 -2414.
ROAD CASES, factory direct prices on premium quality cases, also custom cases for
any need. Call (517) 372 -5342 or write
Aarmor Case, 410 E. Grand River, Lansing,
MI 48906.
FOR SALE Stephens 811D-103 1" eight track
recorder /reproducer. Complete with VSO,

remote control and spare amplifier modules.
21/2 years old. New cost over $14,500.00

-$7500.00. Asi (512) 824 -8781.
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Tascam, Sound Workshop, Teac, Techniques
Pro, Otari, dbx, MXR, BGW, Eventide, EV,
Shure, Maxell, Ampex, Urei, Stax, Senn heiser, Orban, Spectro-Acoustics, NAD, /vie,
DeltaLab, Studiomaster and more! Send for
price quotes. ZIMET PRO AUDIO, Dept. MR,
1038 Northern Blvd., Roslyn, NY 11576.
AB Systems, Audioarts Engineering, Altec,
Ashly Audio, AKG Pro, Beyer, Braun, Crest,
dbx, ESS Pro, HM Electronics, !vie, JBL Pro,
Klark Teknik, Lexicon, Loft, Northwest Sound,
Orban, Otari, PAS, PSL Products, SAE Pro,
Sennheiser, Showco, Shure SR, Tapco C -12
dealers, Tascam Model 15, TEAC Multitrack,
Technics Pro, Urei and many more. Call or

write for a prompt written quote. Professional
Sound Labs, Inc., 42 North Franklin St.,
Hempstead, NY 11550 (516) 486 -5813.
WOULD YOU LIKE TO LEARN THE GUITAR
from the most respected teachers and performers playing today? Folk, Blues, Jazz,
Bluegrass and many other styles are taught
on cassette taped lessons. The teachers
include John Renbourn, Stefan Grossman,
Duck Baker, Dick Fegy and Eric Thompson.
For your free catalog please write to Stefan
Grossman's Guitar Workshop, Box 804,
Cooper Station, NY 10003.
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How serious are you about a power amp?
We build our Professional Series power amplifiers as if our
reputation were at stake. Because it is. And so is yours, when you select
an amplifier. That's why you should consider Yamaha power amps. They
come through for both of us. Because we both designed them. Comments
and suggestions from professionals like yourself were incorporated into
the final design. As a result, Yamaha power amps excel in the areas that
can make or break a power amp performance, reliability, and flexibility.
Take the P -2200 for instance.
Performance. The very conservatively rated specs tell the story. The
P -2200 produces 200 watts continuous power per channel, from 20Hz to
20kHz, with less than 0.05°o THD, both channels driven into 8 ohms. I.M.
and THD are typically less than 0.01 °,o @ 150W for powerfully clean sound.
Peak -reading meters accurately display a full five decades (50dB) of output level for accurate
monitoring of program dynamics, transient power demands, and headroom. Frequency response is 20Hz
to 20kHz, +OdB 0.5dB, ensuring transparent highs. The high damping factor of over 300 (8 ohms,
20Hz to 1 kHz) provides tighter low- frequency driver excursion and efficient power transfer.
Reliability. Large toroidal power transformers, multiple protection circuits, heavy front panels,
serviceable printed circuits, massive heat sinks, and fully vented chassis are some of the reasons
Yamaha power amps have a proven reputation for reliability.
Flexibility Detented, log -linear input attenuators, marked in 22 calibrated dB steps, allow you precise,
repeatable setups, accurate input sensitivity adjustments, and simultaneous adjustment of the level of
two channels or programs on separate amplifiers. The P -2200 has one male and one female XLR
connector plus two parallel phone jacks for each channel for convenient chaining to another amp and

-

/-

adaptor -free connection to any mixer. A polarity switch satisfies DIN /JIS or USA wiring practice. The
P -2200 is readily suited for monaural operation as well as 70 -volt commercial applications.
The P -2201 is identical to the P -2200 except it does not have the peak- reading meters. The P -2100
and the P -2050 differ primarily in rated power output and size. Each model offers the maximum in
performance, flexibility, reliability and value for the dollar in its category.
We have a technical brochure covering all four models. Write Yamaha, P.O. Box 6600, Buena Park,
CA 90622. Or better yet, visit your dealer for a demonstration of the Yamaha power amps that take
their job as seriously as you take yours.
Because you're serious.

*YAMAHA
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Technics RS -M95. When price is no object
But performance is.
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M95

constant tape tension, remarkably low wow and flutter
and complete immunity from speed inaccuracy. So
when you record an A flat, you'll hear an A flat. No
more, no less.
But if more is what you want, you'll get it with
metal tape. Because, compared to conventional tape,
it gives you a frequency response with more dynamic
headroom and more high end extension.
You'll also get the advantage of the RS -M95's
three -head configuration: Source /tape comparison.
What you don't get is azimuth error, because our HPF
record and playback heads are not only precisely gapped, they're also precisely enclosed in a single housing.

To add to the RS -M95's three -head configuration,
we added double Dolby *. So you can monitor your tapes
with the full effects of Dolby noise reduction.
Anothe- glowing feature of the RS -M95 is its two colored fluorescent (FL) bar -graph meters. They're
fast, thanks to a device attack time of just 5 millionths
of a second. And accurate, thanks to a Technics high slew- factor operational amp for absolute wave and

peak detection.
Also included are 4- position tape selectors with
bias =ine adjustments. A built -in 400 Hz /8 kHz test
tone oscillator. A separate, coreless DC motor for reel
drive. A microprocessor tape counter with triple memory functions and feather-touch controls.
Technics RS -M95. Its performance is its only
reason for being.
FREQUENCY RESPONSE (Metal): 20- 20,000 Hz
( ±3dB). WOW AND FLUTTER: 0.03% WRMS. S/N
RATIO (Dolby in): 70dB. SPEED DEVIATION: ±0.1 %.
Oolby

`.lo
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lock Tenoco Control

There are countless cassette decks to choose from when
your object is price. But when your only object is performance, look at the RS -M95 with metal tape capability.
The heart of the RS -M95 lies in its quartz -locked
direct -drive capstan motor and its computer -controlled
tape tension system. Together, they team up to provide
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trademark of Dolby laboratories.

Technics
Professional Series

