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Imagination fuses two powerful illusions. 

Experimentation leads to the 
discovery of new realities. 

Introducing the MXR Flanger /Doubler. 
For more information see your MXR dealer or write us. 

MXR Innovations, Inc., 247 N. Goodman Street. 
Rochester. New York 14607. (716) 442 -5320 

MXR Professional 
Products Group 
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We Don't Leaee You Hanging 
Before Studiomaster came along, you may have ±ought that the possibility of outgrowing a 12 or 16 channel mixer was a great ex- 

cuse to not buy it. Maybe so, but not now. As you can sea, our Stud:ornaster mixers are expandable, almost ad Infinitum. Through use 
of ingerious 4- channel -at -a -time bolt -on expander modules, your 16X4 today can be a 24X# tommorow, at a surprisingly low cost, too. 
And easy to handle ... no cables or dangling expandes. Just a smooth desk top for ease of operation from channel one on oust. 

Now that our new 16X8 mixer and 800C stereo power amplifier have joined our alreacy superior 12X2B and 16X4 stuiic quality 
boards, .here is really no excuse to for not visiting your closest Studiomaster dealer today to check this all out. He won': leave you 
hanging, either! 

ALABAMA 

Nun 
1 

's Music 
19175th Ave. No. 
Birmingham, 35203 
205 -252 -4498 

ARIZONA 

Bill Fry's Music Center 
8322 N. 7th Street 
Phoenix 85020 
602 -997 -6253 

The Music Stand 
2229 Country Club 
Tucson 85716 
602 -327 -6375 

ARKANSAS 

Strom and Hum 
7515 Geyer Springs 
Little Rock 72209 
501 -562-4751 

CALIFORNIA 

(California) 

Guitar Center 
7402 Sunset Bloc. 
Hollywood 90006 
213 -874 -1060 

Guitar Center 
928 Van Neu A,. 
San Francisco 109 
415 -441.4020 

Guitar Center 
96 N. 2nd Street 
San Jose 95115 
408-298 -6336 

K &K Music 
1904 W. San Carus St. 
San Jose 95128 
408-249-5760 

WAN Sound 
1115 R Street 
Sacramento 95844 
916 -444-5491 

Slept Music 
California Musical lus now:ad 2324 Florin Rd. 
1019 E. Vermont Sacramento 95822 
Anaheim 92805 916 -392 -1717 
714-533 -8610 

Fancy Music 
744 State St. 
Santa Barbara 9.101 
805-963 -3505 

Audible Sound Systems 
7858 Midfield Ave. 
Los Angeles 90045 
213. 670 -1719 

Hauich Music 
235 N. Azusa 
West Covina 91791 
217- 966 -1781 

Guitar Center 
630 C Street 
San Diego 92101 
714-234-8731 

Guitar Showcase 
3090 S. Bascom Ive. 
San Jose 95124 
408 377 -5864 

COLORADO 

Solid Sound 
1638 Pearl St. 
Boulder 80302 
303 -4441734 

Pro Sound 
2432 S. Colorado Blvd. 
Denver 80222 
303- 759 -4455 

CONNECTICUT 

East Coast Sound 
440 Caudlewood 
New Milford 06776 
203 -3544369 
800 -243 -1054 

FLORIDA 

Music City 
311 W. Robinso n 
Orlando 32801 
305-423-4204 

Music City 
1713 S. Lois Ave. 
Tampa 33609 
813 -879 -8327 

Music City 
2580 Atlantic Blvd. 
Jacksonville 32207 
904399.5719 

Ace Music 
13630 W. Dixie Higr way 
N. Miami 33161 
305 -891 -6201 

ILLINOIS 

AAA Swing City Music 
1312 Vandalic 
Collinsville 62234 
618-345 -6700 
314-421.1558 

(ILLINOIS) MICHIGAN 

DJ.'s Music Hy James Enterprises 
5055 W. 31st. St. 716 Catherine Ave. 
Cicero 60650 Ann Arbor 48104 
312 -863 -7400 313 -994 -0934 

INDIANA MINNESOTA 

I.R.C. Music Stores Marguerite's Music 
5911 East 82nd SL 2409 10th Street 
Indianapolis 4f 2.8 Moorhead 56560 
317- 849 -7965 218-233 -7546 

J.B.O. Productions AVC Systems 
1701 N. Harrisr. St. 1517 E. Lake St. 
Fort Wayne 46618 Minn polis 55407 
219 -422 -1976 612- 729 -8305 

IOWA MISSISSIPPI 

Advanced Audio GMS Music 
202 Dough. St Cook Center, Terry Bd. 
lows City 52240 Jackson 39212 
(319) 354-310z 601- 373 -1604 

KANSAS GMS Music 
N. Bayou Rd. 

E.M. Shorts Guitars Cleveland 38732 
2525 E. Dough 601- 846 -7216 
Wichita 67211 
316 -684 -6252 GMS Music 

1803 Denny Ave. 
LOUISIANA Pascagoula 39567 

601 -769 -2638 
Sound City 
106 N. Carrollton Ave. MISSOURI 
New Orleans 7)1.19 
504-482 -7894 Big Dude'. Music Cite 

3817 Broadway 
MASSACHUSETTS Kansas City 64111 

816 -931.4638 
K&L Pro Audit 
28 Acton St. NEVADA 
Watertown 02_72 
617 -926 -6100 Pro Drum Shop 

608 Maryland Pkwy. 
Las Vegas 89101 
702 -382 -9147 

NEW JERSEY 

Rondo Music 
Hwy. 22 at Vauxhall Rd. 
Union 07083 
201- 687 -2250 

M &M Music 
2006 Deluca Dr. 
Vineland 08360 
609 -691 -9568 

NEW YORK 

Whirlwind Music 
100 Boxart St. 
Rochester 14612 
716. 663 -8820 

Audio by Zimet 
1038 Northern Blvd. 
Roslyn 11576 
516 -621 -0138 

Kuben Music 
910 Fillmore 
Buffalo 14211 
716 -8945190 

OKLsHOMA 

Drive- Mus 
1 660014.W. 39th Exprsry 

Bethmy 77.008 
405 -789 -4711 

OREGON 

Portland Music 
520 SW led 
Portland 9'204 
503 -22n -3719 

PENNSYLVANIA 

Cintic8 Music Center 
5359 Oxford Ave. 
Philacelphis 19124 
215-742 -4115 

D.C. Short found Sys +ems 
239 Center Ave. 
Elswath (Htrsburg) 13202 
412.761.2724 

Markham Music 
1651 W. 261 St. 
Erie 6508 

Specialized Audio 814-.2.3340 
Rd. 5, Rte. 50 & Harthin. Rl. 
Saratoga 12866 Swiss-ale Mimic 
518885 -8966 2035 Noble 

Pittsburgh 15218 
OHIO 412 -361 -5832 

Coyle Musk 
2864 N. High St. 
Columbus 43202 
614-263 -1891 

The Music Connection 
14312 Pearl 
Strongsville 44136 
216- 238 -6966 

Howard Early Music Center 
3171 Glendale.Minford Rd. 
Cincinnati 45241 
513 -563 -9300 
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SOUTH CAROLINA 

Smith Musi. House 
120 Magnolia St. 
Spartunburf 29301 
803 -58241 )8 

TENNESSEE 

Strings & Things in Memphis 
1490 Union 
Memphis 38104 
901 278 -0500 

TEXAS 

Damy's Band Box 
4303 Montana 
El Paso 79903 
915566 -8675 

River City Musk 
6713 Sao Pedro 
San Antonio 78216 
512826-4101 

Panter Music Co. 
5005 Gulf Freeway 
Houton 77023 
713.923 -9026 

BBIi's Band Aid 
150 Hamlet Shopping Center 
Amoaino 79107 
806 -383 -3232 

UTAH 

Guitar City Studios 
47E N. 1100 W. 
Cetervife 84014 
801292 -8461 

VE (MONT 

SDI Audio 
TOE B Bank St. 
Barrington 05401 
805-862-1905 

VIEGINIA 

Ambassador Music 
74E1 Tidewater Drive 
Norfolk 23505 
804-583-1894 

(VIRGINIA) 

Rolls Music 
1065 W. Broad St. 
Falls Church 22046 
703 -533 -9500 

WASHINGTON 

American Music Retain 
4450 Fremont No. 
Seattle 98103 
206 -633 -1774 

WASHINGTON D.C. 

Washington Music Center 
11151 Vien Mill Rd. 
Wheaton 20902 
301- 946 -8808 

WEST VIRGINIA 

The Pied Piper 
1200 3rd. Ave. 
Huntington 25701 
800. 642 -3446 
800 -6243498 

WISCONSIN 

Regenberg Music 
6615 University Ave. 
Middleton 53562 
608 -836.1501 

Uncle Bob's Music 
6635 W. Capitol 
Milwaukee 53216 
414 -462 -2700 

Music Tree Ltd. 
219 Jefferson St. 
Wausau 54401 
715- 845-5950 

For descriptive literature on any Studiomaster prolacts, please write to Craig Bullington, National Sales Manager; Studiornasber, P.O. 
Box 55. Atwood, Caifornia, 92601. 
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The Four Dimensional Cubes 
Every once in a while, a product comes 
on the market that is so special, so 
different from the rest of the crowd, that 
it instantly becomes a classic. It is in this 
dimension that the Cube Amplifiers 
entered the music industry . 

Almost before the Cubes were on the 
market, they were on record, (actually a 

lot of records), and that s because the 
Cubes were designed like no other 
amplifier on the market. Our design 
concept is simple -A most efficient 
package containing an intelligent choice 
of features. 

The Cubes feature what is probably the 
most flexible distortion contouring 
section on any amplifier, yet when called 
upon, the amp responds with incredible 

clarity. The tone contour is achieved 
through three wide -ranging filters and 
the reverberation is clean and full. 

11:1_111i1i'411111P 

In the studio, the Cubes really shin ?. The 
low -noise output can be taken dirEûtly 
from the pre -amp straight to the mixing 
board, so you can finally put the sound 
you hear on tape. You can run effects 
between the pre -amp and power amp so 
they can be run at their optimum 
efficiency. All of the Cubes feature a 

headphone jack so yoú can practice 

CIRCLE 111 ON READER SERVICE CARD 

anyplace, and they re small enough so 
you can take them there. 

The Cubes come in four different 
dimensions: the Cube 20, 40, and 60 
Guitar Amps, and the newest Cube -the 
Cube 60B Bass Amp, whose power 
sound combined with its incredibly small 
size makes it every bass players dream. 

Try on a Cube -it will give your music a 
new dimension. 

RolandCorp USA, 2401 Saybrook Ave. 
Los Angeles. CA 90040 (213) 685 -5141 

IRoland 
We design the future 
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MODERN 
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SEPTEMBER 1979 

SERVING TOYS MUSIC/RECORDING-CONSCIOUS SOCIETY 

THE FEATURES 

THE ELECTRIC PRIMER 
-Part I 

By Peter Weiss 
Now that we all know how to use the 
many wonderous machines and 
gadgets in the recording world, perhaps 
it's time to sit down and find out why they 
work the way they do. A basic electricity 
course wrapped between our covers and 
ready to go! 
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A SESSION WITH FIREFALL 
By Russell Shaw 54 
MR heads down to Miami to discuss tech- 
niques with the producers and the engineer 
of this multi -talented group. A brief look at 
the operations of Firefall's latest. 

PROFILE: STUFF 
By Joel Siegel 60 
If your first reaction to the above title is 
"Who ?" then you haven't been studying your 
liner notes. These gentlemen are the New 
York rhythm section. They are the best at the 
session music trade, and also have some 
(three) fine "solo" albums on which they get 
to show off a bit. 

COMING NEXT ISSUE! 
A Session with Peter Frampton 
The Electric Primer -Part II 
Profile: Studio Designer John Storyk 

Modern Recording (ISSN 0361 -0004) is published monthly by Cowan Pub- 
lishing Corp., 14 Vanderventer Ave., Port Washington, N.Y. 11050. Design 
and contents are copyright 1979 by Cowan Publishing Corp., and must not 
be reproduced in any manner except by permission of the publisher. Sec- 
ond class postage paid at Port Washington, New York, and at additional 
mailing offices. Subscription rates: $12.00 for 12 issues; $22.00 for 24 
issues. Add $3.00 per year for subscriptions outside of U.S. Subscriptions 
must be paid in American currency. Postmaster: Send Form 3579 to Modern 
Recording, Cowan Publishing Corp., 14 Vanderventer Ave., Port Washing- 
ton, N.Y. 11050. 

VOL. 4 NO. 12 

THE STAPLES 

6 LETTERS TO THE EDITOR 

TALKBACK 
24 The technical Q & A scene. 

THE PRODUCT SCENE 
By Norman Eisenberg 36 

The notable and the new, with a comment 
on new systems that provide "more signal, 
less noise." 

MUSICAL NEWSICALS 
By Fred Ridder 
New products for the musician. 

42 

AMBIENT SOUND 
By Len Feldman 66 
Many of you have noticed the changes in our 
most recent lab reports. Specifically, in our 
"Vital Statistics" charts. If the additional 
information confused you, here's the column 
to clear it all up. 

LAB REPORT 
By Norman Eisenberg 
and Len Feldman 
Aiwa AD-6700U Cassette Recorder 
Crown PSA -2 Amplifier 
Roland GE -810 Graphic EQ 

HANDS-ON REPORT 
By Jim Ford 
and John Murphy 
TAPCO C -12 Mixer 

GROOVE VIEWS 

68 

80 

86 
Reviews of albums by Levon Helm, Robert 
Fripp, Bob Berg, Warren Vache, Gilberto Gil 
and Benny Goodman. 

ADVERTISER'S INDEX 

Cover Photo: Neal Preston 
Firefall color photos: Neal Preston 
Firefall B &W photos: Bill Bachman 

102 

5 
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That Dirty Word... Defended 
First, let me congratulate you on a fantastic mag. I'm practically 
a charter subscriber, and will continue to be a subscriber for a 
long, long time 

Second, there's a current trend you seem to be missing the 
boat on DISCO There, now that I've said the dir- 
ty word I'll continue. 

Are you aware that: 
1 -35 to 40 percent of Billboard's top 100 songs each week are 

disco (and the percentage is growing!)? 
2 - Almost all of these songs have specially re -mixed versions 

available on the 12" "Disco Disc," (and the numbers are con- 
tinually growing!!)? 

3- Better than half of these special re -mixes have been mixed 
by disco DJs hired right out of clubs by record companies (and 
their numbers are growing!!!)? 

Yes friends, record companies have finally gone directly to the 
people they are making the records for, to get the feel of what 
the people want. After all, who knows more about what sounds 
excite a crowd at a disco than the disco DJ himself? And some of 
these guys are doing one hell of a job too! 

Disco is a very exciting and creative phenomenon. After all, a 
snare doesn't really have to sound like a snare. If the sound is 
right for the song, then it's OK. Special electronic effects and 
sounds like you've never heard before are showing up on disco 
records every day. 

Just the thought that a major record company will give a 
24 -track tape to a disco DJ and leave him (with an engineer) alone 
in a studio to do with it as he pleases is very exciting. If he 
chooses to extend the intro, speed it up, slow it down, loop the 
percussion break, eliminate some vocals, lengthen the ending, he 
does it! More often than not, he ends up with a completely dif- 
ferent arrangement and an exciting song. 

A tip of the hat to these record companies and to disco music 
which made it all possible. 

I consider myself lucky as I am a mobile disco DJ but also run a 
professional radio and production /recording facility during the 
week. This gives me a working studio knowledge most disco DJs 
lack. In fact, I have recently started doing disco mixes for record 
companies myself and the results have been very positive. 

I feel an article on these disco DJs is in order as some of them 
are starting totally new careers with major record companies as 
the result of this. 

People say disco won't last, it's a fad, it's not music. They said 
the same thing about rock and roll 25 years ago. It may be a fad, 
or maybe it's here to stay, either way, at the moment it's the big- 
gest thing happening in music and cannot be ignored! 

After all, Disco is "Modern Recording!!" 
-Ken Rapoza 

Production Director/Engineer 
WRKO Radio /Sound Creations 

Boston, Ma. 

Presently, we prefer to withhold comment on the tender yet 
tough topic of Disco. But we wouldn't mind hearing from others 
of you out there: How do the rest of you feel about Disco? 

MODERN RECORDING 
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A simple stereo mixer isn't so simple when you have to control 
24 microphones with a fader for each one. To simplify your 
over -mixed life ... Tangent's Series 4. A Lim:Ited Edition four - 
out mixing console. 

Submaster Mixing is easier. 
Group a number of inputs together and control them with a 

single fader. 

For example, seven microphones on a large drum kit is not 
unusual. It allows a fine -tuned balance among the drums and 
cymbals. But assume you want to bring up the volume of the 
entire drum kit. Moving those seven faders at the same time 
will probably destroy that fine -tuned drum balance. Not to 
mention the actual physical difficulty of controlling those 
seven faders, plus moving any other control that demands 
attention! 

One fader controls an entire group. 
On the Series 4, you set up your balance among the drums, 
then control the volume of the entire drum kit from a single 
fader! Your careful balance is kept, and the operation is 

much easier. 

In the same way, you can group all the keyboards, or the 
backing vocals, or the horns into their own submaster for 
control from only one fader for each group. And Tangent's 
unique "Direct -to- Mains" function keeps submasters from 
being wasted with one -microphone sources. 

Total flexibility for recording. 
Four -track and eight -track recording is very convenient with 
the submaster flexibility. Extensive switching and monitoring 
facilities eliminate cumbersome patching during recording 
sessions. 

Series 4 also features Solo, Mute, 100mm faders, total mod- 
ularity, and three separate send busses. Plus, external power 
supply, phantom power; and 12- segment LED metering 
arrays are standard. A Talleback/Communications Module is 
available, and the optional Reverb is among the smoothest 
sounding available. 

The Series 4 follows a pure tradition. 
Tangent's commitment to sound quality has long been recog- 
nized. Our engineers have designed the lowest- noise, 
lowest- distortion circuits from the leading edge of today's 
theoretical limits. Combine this quality with Tangent's reputa- 
tion for durability and ease of operation; you'll discover the 
finest four -out console on the market. 

W 
call a' 

"Tangent's 
n Series 4, 

Don't n Tang 

complete 3'e1585Wit851 For comp 2' 0, 
In Califorñc 

II (80i 52 0 
The Tangent Series 4 Limited Edition . . . 

for the professional who's ready to move up. 

rangenT 
musical engineering 
2810 South 24th Street / (602) 267 -0653 
Phoenix, Arizona 85034 
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A Really Good 
De -Esser 

Shouldn't Do 
Anyt h ¡ng 

Else. 
The Orban 516EC Dynamic Sibilance Con- 
troller is the de- essing specialist. It inaudibly 
removes excessive sibilance from voice while 
retaining brilliance and crispness. Sibilants 
are reduced to levels that sound natural and 
that transfer to disc, optical film or cassette 
without distortion . 

Your Orban dealer can show you how the 
516EC de -esses quickly and effectively. See 
your dealer or write us for his name and a 
brochure with the complete 516EC story. 

oibon 
Orban Associates Inc. 

645 Bryant Street, San Francisco, CA 94107 (415) 957 -1067 

CIRCLE 100 ON READER SERVICE CARD 

Singing a Hero 
Reading in your February 1979 issue, I 
came across Robert Henschen's "The 
Unsung Heroes of 1978 -Track Two" 
(in "Groove Views," P. 110): It was very 
good for me (I'm a Brazilian music 
critic) to see the name of Milton 
Nascimento listed among those who 
were (unrightfully) forgotten. I'm 
writing now to congratulate you on this 
interesting article and to ask if you 
know all of Milton Nascimento's albums 
or just Native Dancer (with Wayne 
Shorter) and Race (the two released in 
the U.S.A.). If you people don't know all 
his work (I imagine it is difficult to get 
these), I urge you to seek them out! 

- Carlos Alberto Placido 
Rio de Janeiro, Brazil 

Dylan Mics 
I enjoyed reading the article, "Bob 
Dylan 'Live "' by Peter Weiss. The 
equipment analysis was quite complete 
and the author's personal philosophies 
were of additional interest. 

I noticed, though, that Mr. Weiss 
made no mention of the type(s) of 
microphones used when Dylan per- 
forms, particularly those used on the 
vocals. The article did stress the impor- 
tance of the clarity and articulation of 
the vocal mix. What kind of mics does 
Dylan rely on to achieve the vocal em- 
phasis so important in his perfor- 
mances? Thank you for satisfying my 
curiousity. 

- Gregory Linder 
Janesville, Wisc. 

Mr. Weiss did include with his 
manuscript the setup sheet for mics, 
but due to space limitations, we were 
forced to abandon the thought of using 
it within the February 1979 Dylan 
cover story. 

According to the chart, Dylan was 
vocally miked with a Shure SM57, as 
were Steve and Billy. Shure SM58s 
were used on the female vocals. 

Updating the Specs 
We have discovered and been advised 
of a few erroneous items within our 
"Deciphering Mixer Specs" article 
authored by Brian Roth, and published 
in the February issue: 

Figure 6 on page 62 was incorrectly 
calibrated in octave steps, rather than 
linear steps. Refer to the corrected 
diagram. 

On page 64, third column: The second 

MODERN RECORDING 
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1ÁFAMIE amplifies the natural 
sound of weed. - - 

For more than a decade, Takamine has 
created acoustically exacting instruments. The 
finest woods are carefully crafted into guitars 
which produce a pure, rich sound. The classic 
model features a cedar top and fan bracing 
pattern, while the steel stringed models 
employ a spruce top and X bracing pattern. 
Both designs project resounding highs, clear 
mid -range and full lows. 

Now for the first time Takamine offers 
seven outstanding acoustic /electric models 
with a built -in palathetic® pickup system. 
This new design fully transmits the wood 
sound box's unique responsiveness and overall 
tone quality. Unlike other pickups that color a 

guitar's sound 
with their own 
properties, the 
palathetic`R' 
system projects 
true guitar tone. 

A 

I 

Classic Model A. Saddle; 
B. Palathetic Crystals; C. Bridge; 
D. Guitar Top; E. Pickup Wire 

Send for a full -color brochure: Takamine, P.O. Box 529, Bloomfield, CT 06002. 
CIRCLE 39 ON READER SERVICE CARD 

Six palathetic`R 
crystals have 
been mounted in 

the bridge to 
absorb string and 
top vibration. 
Individual systems 
for classic and 

Steel String Model A. Saddle; 
B. Bridge; C. Guitar Top; 

steel stringed D. Palathetic'F' Crystals; 
models bring out E. Pickup Wire 

the special nature of each type. 
Active electronics complete Takamine's 

palathetic® pickup system. Featured is an 
FET preamplifier, a well -shielded, low noise, 
quality device designed to maintain the integ- 
rity of natural guitar sound. Gain and 
equalization slide controls are smooth and 
accurate. Located in the side wall near the 
neck, they are low profile and easily accessible. 
A fully -shielded, 1/4-inch standard guitar jack 
reduces hum and needs no adapter to be tied 
to your amplifier. 

The Takamine acoustic /electric offers 
you perfect amplification of the natural sound 
of wood. Visit your authorized Takamine 
dealer soon. 
Play and 
hear the 
electrifying a koiG 
acoustic. 

ACOUSTIC -ELECTRIC 
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PATCHWORK 
PAYS OFF. 

When 
you start work- 
ing with an 8 -track 
recorder, there's a great 
temptation to rush out and buy a 
so- called "8- track" board. Forget it. 

You don't need the fat price tag. 
Because what you're really Looking for 
is 8 -buss operation. 

That's why we'vé put together a 
systematic approach to 8 -buss 

operation 
built around 

our new Model 
5B. You get control 

over all your tracks. 
Total access to the signal flow. The 
ability to adapt quickly to each new 
session. And a rather large savings in 
cash outlay. 

www.americanradiohistory.com
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It starts with our new Model 5B. 
Eight -in /four -out. Expandable to 20x4. 
Color -coded controls get you where 
you're going faster, with fewer 
miscues. And new ICs have been 
incorporated throughout its circuitry. 
The slew rate has been improved by 
a factor of four. The result: better 

transient response. Tighter, 
sharper, cleaner 

sound. 

Holding the system 
together is our PB -64 

patch bay. 

You 
get fast 
access to 
patch points with- 
out crawling behind and under your 

rig. You use Jumper cables like 
push- buttons to route signals. And 
you don't get trapped into one 
hard -wired configuration. You can 
grow, change or completely 
re- arrange your set -up without 

throwing out the gear you've already 
invested in. 

That's the Tascam concept of 
modularity. One that's paid off for 
recording artists 
for more than 
seven years. 

See your 
Tascam Series 
dealer or write 
us for a free 
copy of our 
operations/ 
hook -up 
bulletin, 
"8 -Buss Operation With 
The Model 5." You'll see the functions 
you need. At a price you can afford. 

Because patchwork does pay off. 

Now add 
the Model 1. It gives 
you an independent 8x2 
mix anywhere, anytime you need it. 
During basic tracks and overdubs, it's 
your monitor mixer. During final 
mixdown, it's ready for stereo echo. 
Any time you need another 8x2 mix, 
it's right there. 

Our MB -20 lets you meter any line 
level signal you want. That's handy 
when you're using one mic or one 
instrument per track and driving your 
8 -track with the Model 5B's 

direct outputs. 

There's also 
some extra mixing 
flexibility in the MB -20. 
You get Buss /Tape selectors and an 
independent 4x2 monitor mixer. 

OPERATION y1,H TION 
MODEL 

.. 

TASCAM SERIES 
TEAC Professional Products Group 

©1979 TEAC Corporation of America. 7733 Telegraph Road, Montebello, CA 90640. In Canada, TEAC is distributed by White Electronic Development Corporation (1966) Ltd. 
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sentence should read, "The power level 
would be + 20 dBm. " The next 
sentence should begin, ':075 volts 
across 600 ohms would be... " 

Finally, in Figure 9 on page 68, the 
voltage calibration on the right hand 

side at "residual output noise" has a 
misplaced decimal point, and should 
read 77.5 volts, rather than 7.75 volts. 

Our thanks to both the author and to 
Professor Wieslaw Woszczyk, director 
of the recording studio at McGill 
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Fig. 6: Spectrum analysis of output of mixer shows relative levels of har- 

monics due to distortion. 

University in Montreal Quebec for 
bringing these to our attention. Our 
apologies fir having provoked any con- 
fusion with these errata. 

Furman 
We need to contact the Furman Com- 
pany, per your April 1979 Issue on their 
products (reference pp. 82 -84). Could 
you please publish their address? 
Thank you for your cooperation! 

- Charles E. Koontz 
E -S -H SYSTEMS 

Fairfield, Ill. 

Furman Sound, Inc. is located at 616 
Canal St., San Rafael Ca. 94901; phone 
(4151 456 -6766. (Len Feldman and Nor- 
man Eisenberg had reviewed the Fur- 
man Sound PQ6 Equalizer in "Lab 
Report" of MR's April 1979 issue.) 

Interface Solutions 
Having just finished a recent issue 
(April 79) from cover to cover, I happen- 
ed on the letter in "Talkback" from Ed- 
ward Klein regarding his recommended 
solution to the interface "problem," i.e., 

Over three years ago 
the introduction of our 242 
stereo reverb set the standard for low 
cost reverberation. Continuing in the sam 
tradition, Sound Workshop brings you the new 
standard, at an even lower price ... The 242C stereo 
reverberation system. 
At four hundred dollars the 242C maintains the same superior performance 
that has been proven in hundreds of studios throughout the world. 

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

PROFESSIONAL AUDIO PRODUCTS 
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At FA, it outperforms other cassette decks. At 33/4, it's in the open -reel dass. B.I.0 introduces 
the T -4M. With full metal tape capability, and performance so unprecedented it nuts cassette technology on a new 
plane. Thanks to BIC's exclusive Broadband Electronics, at 17/8 ips the T -4M ranks with the world's finest cassette 
decks. At 33/4, it challenges even expensive open reel machines. The numbers speak for themselves: guaranteed 
frequency response of 20 Hz to 23 kHz ±3dB at 33/4 on 70 u Sec tape (20 Hz to 21 kHz at 1' /8!). For complete 
literature write BIC /Avnet, Dept. T, Westbury, N.Y. 11590. The new T 4M Two -Speed Cassette Deck. 

Say "Bee-Lye-Gee" Thin: "Best -In -Co 

Series Z Changer- Turnta'dles1Cassette DeckslSoundSpañ Speaker Systems1The Beam Box. 

CIRCLE 131 ON READER SERVICE CARD 

www.americanradiohistory.com

www.americanradiohistory.com


a complete signal processing /sound 
reinforcement system in one case. 

At this year's NAMM Show in Atlan- 
ta, we at TAPCO will be announcing 
not just one, but three such systems, 
completely wired, and complete with 
case(s) and cables. If we are successful 
in reaching our targeted goal, we will 
have taken out as much of the costs of 
such a unit as is possible, without 
diminishing the quality, and will be of- 
fering through our dealers complete 
systems including speakers at easily af- 
fordable prices. 

We couldn't agree more that Mr. 
Klein has addressed one of the most 
frustrating problems faced by the 
single performer or small group. 

- Ferdinand Boyce 
Sales Manager 

Tapco 
Redmond, Wa. 

Connector Query 

Reading Fred Ridder article on "Meat 
Loaf - Recorded ", Modern Recording, 
January '79, it was mentioned that the 

Controllability. Reliability. 
Variety. 

ONE-THIRD OCTAVE GNAPHIC EQUALIZER ! _ ! 1. 

Neptune knows that riot everyone 
has the same equalizer needs. 
That's why Neptune builds 4 - 
dual and single channel models, a 
one -third octave unit, and now our 
new dual channel parametric 
model. What variety Neptune 
offers with the industry's four - 
most equalizers. Each is 
lightweight, highly portable and 
totally rackable. Our catalog tells 
all. See your Neptune dealer or 
write for your copy. 

Neptune 
Neptune Electronics, Inc. 
934 NE 25E Avenue 
Porllond. Oregon 97232 
Telephone (503) 232 -4445 
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Amphenol MS series connector was not 
tough enough for rock & roll usage. 

I would like to know: 1) the weak 
points of the Amphenol MS connector, 
2) what series of Amp multi -pin connec- 
tor Fred made reference to. 

Great magazine - keep it up.... 
-Bill Beatty 

TeleVisual 
Springfield, Ill. 

We got Fred to pen some clarifying 
words on connectors, which follow: 

It seems I may have overstated the 
case against MS series multi -pin con- 
nectors and the case for the newer 
A -MP connectors in my "Meat 
Loaf - Recorded" article. The fault 
with MS series connectors manufac- 
tured by Amphenol, ITT Cannon and 
others is not so much that they are not 
rugged as that they are not idiot -proof. 

Record Plant and other studios and 
professional audio concerns originally 
specified the MS series connectors 
because of the ruggedness implied by 
their military heritage. The problem is 
that these connectors require a 
moderate amount of care when mating 
two connectors to prevent mis- seating 
and subsequent pin bending, and they 
require protection and /or careful handl- 
ing when not connected to prevent bend- 
ing or distortion of the pins or the metal 
connector shell which would render the 
connector useless. Unfortunately, a 
rock -and -roll show is not a good place 
for any piece of equipment that re- 
quires much thought or special care. 

Record Plant's experience with MS 
connectors has been that well over 80% 
of all failures are the direct result of 
carelessness or operator error - typical 
failures range from the occasional bent 
pin incurred when the crew is too press- 
ed for time to ease the connector home, 
to cross -threaded locking rings (which 
usually requires replacement of the en- 
tire connector shell on both sides) to the 
catastrophic damage caused when an 
uninitiated stagehand attempted to 
disconnect a cable from a panel by 
unscrewing the back -shell and strain 
relief of the connector rather than its 
locking ring, severing every wire in the 
connector in the process. 

The A -MP connectors, on the other 
hand, are less susceptible to shell 
damage thanks to their polycarbonate 
and stainless steel construction, and 
connector mating is virtually fool -proof 
thanks to a positive alignment shell 
design incorporating pre- engagement 
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Like most music lovers, you've proba- 
bly had it with the scratchy surface 
noise that always seems to ruin the 
music on your records. Well, dbx® 
Encoded Discs " make record sur- 
face noise a thing of the past. When 
decoded with the new dbx Model 21 
Disc/'Eape Decoder (or dbx Models 
122, 124 or 128 Noise Reduction Sys- 
tems) and played back through any 
quality stereo system, dbx Encoded 
Discs reproduce music as you've 
never heard it before. Music with 
exceptional clarity and realism 
against a background of silence. 
Sound that is virtually indistinguish- 
able from that of the original 
master tape. 

For the past 50 years claims have 
been made for new breakthroughs in 
record technology but until now no 
vinyl record has been free from the 
record surface noise that has plagued 
even state -of -the -art digital and 
direct -to -disc records. For the first 
time you can experience at home the 
emotional impact, excitement and 
musical sparkle of the finest studio 
master tapes- from dbx Encoded 
Discs. 

With the cooperation of many 
respected record labels, dbx has 
obtained superbly engineered master 
tapes for remastering as dbx Encoded 
Discs. By use of unique dbx noise 
reduction technology, the surface 
noise on dbx Encoded Discs is typi- 
cally 30dB lower than on conven- 
tional records, and in many cases, 
they will provide up to a 50% 
increase in dynamic range (the 
difference between the loudest and 
the quietest music passages). 

On conventional records, loud 
passages of music are cut on the mas- 
ter disc as widely -spaced grooves. 
Music of wide dynamic range, there- 
fore, requires limiting the playing 
time of each LP side. Even worse, 
music peaks are often compressed to 
allow cutting narrower grooves, while 
quiet passages are boosted to keep 
the signal above the record surface 
noise level. 

Limiting, compression and 
"gain riding" of the music signal need 
not be employed when producing dbx 
Encoded Discs, because of the unique 
operation of the dbx encode /decode 
process. The full dynamic range 

'dbx" is 4 trademark of dbx® Inc. CIRCLE 108 ON READER SERVICE CARD 

present In the original master tape 
is provided by dbx Encoded Discs 
without restricting playing time. 
Any noise you'll hear will more than 
likely be the noise that was present 
in the original master tape. lùrntable 
rumble and groove echo disappear 
along with the record surface noise, 
while inner -groove distortion is 
reduced as well. 

dbx Encoded Discs have been 
described as the most significant 
advance in recorded disc technology 
since the introduction of stereo some 
25 years ago. However, this is some- 
thing you should judge for yourself. 
Visit your nearest dbx dealer and let 
him play a dbx Encoded Disc through 
the dbx Model 21 Disc Decoder on 
any quality stereo system. You too can 
enter the new, noise -free world of 
recorded music for less than the cost 
of a fine phono cartridge. 

dbx. Incorporated 
71 Chapel Street. Dept. 1 

Newton, MA 02195 
617/964 -3210 

Making Gocd Sound Better 
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When a new product wins universal acceptance from audio pro- 
fessionals, it must be very good indeed. The DL -1 is. Modern 
Recording called its sound quality "the best we have encountered in 
any digital delay unit." Dozens of DL -1s are providing unobtrusive 
sound reinforcement in Broadway theaters, hundreds have been 
purchased by large and small studios for pre -reverb delay and 
special effects, and many more are appearing nightly on stages and 
on the road, producing consistently reliable doubling, echo and other 
effects. 

With its 3 independent outputs, enormous dynamic range, wide 
bandwidth, startlingly musical sound, and modest $1200* price, the 
DL -1 is clearly the best buy in digital delay today. 

But not for long... 

Your dealer is now accepting orders for the astonishing new DL -3, 
a digital delay line intended for sound reinforcement and studio 
applications where just one delayed output is needed. The DL -3 
gives you: 

True digital delay. 
Delays from 5 to 120 milli- 
seconds. 
20 -15 kHz bandwidth, inde- 
pendent of delay. 
Dynamic range better than 
90 dB. 

The same great reliability and 
sound as the DL -1. 
Tamper -proof hidden con- 
trols. 
A new low price for genuine 
digital delay: only $775!* 

* Suggested retail price 

Call your dealer now - the DL -3 is going to move quickly. For 
details and the name of your nearest distributor, write or call Phil 
Markham at DeltaLab Research, Inc., (617) 256 -9034. 

DeltaLab DeltaLab Research, Inc. 
27 Industrial Avenue, Chelmsford, MA 01824 

Available at Quality Dealers 
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of the housings before the pins and 
sockets engage, guide pins on the con- 
nector blocks, and a positive, lever - 
actuated camming latch mechanism. 
Additionally, the A -MP connectors are 
fully modular, allowing total flexibility 
in choice of connector inserts, choice of 
contact pins (choice of pin size, pin type, 
wire size, and plating), and also in the 
choice of strain relief and mounting 
hardware types. 

The A -M? connector used for main 
snake appl:cations by Record Plant 
New York, Record Plant Los Angeles, 
and Wally Heider Recording is the 
A -MP Coaxicon Latching Connector 
with three 50- position AMP -INCERT 
Series M contact blocks, using Type 
III( + ) crimp -on, snap -in, gold /nickel 
plated, size 16 contact pins for 22 -20 
gauge wire. This is only one of literally 
hundreds of possible configurations us- 
ing the basic Coaxicon housing, and 
anyone contemplating using this con- 
nector series would be well advised to 
talk to A -MP Special Products Division 
(A -MP Incorporated is located in Har- 
risburg, Pennsylvania). 

Anyone interested in the particular 
configuration used by these several 
remote recording operations should 
contact David Hewitt, Director of 
Remote Recording at Record Plant 
New York, who was my source of infor- 
mation, or Jack Crymes of Record Plant 
Los Angeles, who originally proposed 
this connector system. 

-Fred Ridder 
Contributing Editor 
Modern Recording 

Creek Behind House 
May Become 

Musical Wasteland 
I have been an avid devotee of your 
magazine since the Feb/March issue of 
'76. During this time I have gained 
much useful information and enjoyment 
from your p rblication. I particularly 
like the "Talkback" and "Musical 
Newsicals" sections. I have been a semi- 
pro musician for the past 7 years and 
here in the musical wasteland of South 
Carolina your magazine is one of the 
few ways one can keep up with new 
developments in the music perfor- 
mance /recording areas. 

I have written to a publication 
before, but I have a serious problem 
and you are my only hope. I am sure 
other readers have similar problems, so 
please give us any assistance you can. 

Three years ago I purchased a 

MODERN RECORDING 
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The first choice of those 
who refuse to settle for second -best. 
The true audio perfectionists are those 
who demand state-of-the-art perform- 
ance from every part of their system. 
For these trend setters, second -best 
just won't do. 

At TDK we consider ourselves 
perfectionists, too, so it's gratifying 
to know that TDK SA is the number 
one selling cassette to these critical 
listeners. 

Perfectionists demand the best 
possible sound quality. SA is the high 
bias reference standard; most quality 
manufacturers set up their decks in 
the factory to sound best with SA. 
© 1979 TDK Electronics 

Perfectionists appreciate tech- 
nological superiority. SAs advanced 
cobalt- adsorbed gamma -ferric oxide 
particle formulation made it the 
world's first non -chrome high bias 
cassette. And many parts of its super 
precision mechanism, such as its 
double hub clamp and bubble surface 
liner sheet have yet to be equalled. 

Perfectionists insist on reliability, 
and they know that TDK was first 
with a full lifetime warranty* -more 
than 10 years ago. 

You may not be an audio perfec- 
tionist; you may not be able to afford 
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an ultimate, cost -no- object stereo sys- 
tem. But it's comforting to know you 
can get better performance from your 
present system by using the tape you'd 
buy even if you had a million to 
spend -TDK SA. TDK Electronics 
Corp., Garden City, New York 11530. 

In the unlikely event that any TDK cassette ever fails - 

to perform due to a defect in materials or workmanship, 
simply return it to your local dealer or to TDK for a free 
replacement_ 

The machine for your machine. 

www.americanradiohistory.com

www.americanradiohistory.com


Dokorder 7500 reel -to-reel recorder. It 
is a solenoid -controlled auto-reverse 
model. I soon realized I had a lemon 
because during the first year it began 
to malfunction. In either the playback 
or record mode, in either direction, the 
machine would run for a short length of 
time (sometimes a few minutes, some- 
times only a few seconds) and then shut 
itself off as if someone had hit the "stop" 
button. The serviceman at my dealer's 
could not fix my unit so it was sent for 
factory service to California. Three 
months later it was returned, in working 
order, and all was well ... for a while. 

Recently it began exhibiting the 
same symptoms as before and eventual- 
ly would not even go into either play or 
record modes. The dealer I bought my 
unit from has sold out to another store 
and Dokorder itself has gone out of 
business. Somewhere in the original 
repair hassle my schematic was lost. 
The repairman I have just contacted 
says that without the schematic there 
is no possible way he can figure out my 
unit and diagnose the problem. He has 
tried several sources and I have 
repeatedly called the Dokorder number 
listed in your Winter '79 Buyer's Guide. 

I've never gotten an answer. So here I 
sit with a $500 piece of equipment 
that's about as functional as a pet rock. 

Where could I obtain a schematic for 
my unit, or better yet, be assured of a 
professional (and hopefully final) servic- 
ing of my machine? The general consen- 
sus of local hi -fi dealers I have talked to 
is that my best bet is to toss my 
Dokorder into the creek behind my 
house and buy a new (preferably very 
expensive) Teac or Tandberg. I've con- 

sidered it, believe me. But even if I 

resorted to such an extreme solution, 
how do I keep from ending up in this 
same situation again some day? The 
built -in obsolescence, short life of 

specific models, and overnight 
vanishing of entire companies like 
Dokorder has me extremely fearful of 

buying any piece of electronics. And I'm 
not referring to updating or im- 
provements in design, for I realize that 
in any highly technical area such as 
electronics, progress is not only to be 
expected, but to be appreciated and en- 
couraged. By the way, no one around 
here seems to know why Dokorder 
went out of business. Is the reliability 
of my unit typical of the entire line? If 

so, the ques ion is answered. 
Thank you very much for your time 

and for publishing such a fine magazine. 
Any information, suggestions, or opi- 
nions you could pass on would be deeply 
appreciated. 

-Randy Carrigan 
Greenville, S.C. 

So far, we too have been unable to 
reach Dokorder, whose representative 
had assured us, back in November 1978, 
that the company (although no longer 
manufacturing) was maintaining an ad- 
dress and phone to provide informa- 
tion, manuals, warranty service, etc. 

We thought we had something of a 
solution for you, though: Howard W. 

Sams & Co... Inc., 4300 West 62 St., In- 
dianapolis, In. 46206, publishes Sams 
Photofact®, a servicing manual 
available in several volumes for several 
different specialized product areas 
(dating back to 1946), including Tape 
Recorders. Gleeful at the prospect of 
helping you with your Dokorder, we 
rang Sams up -and unfortunately 
found, after inquiring, that the 
Dokorder 7500 is not listed in their 
Photofact Index as having been 

Model 4200 Parametric Equalizer- Preamplifier 
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CONSIDER THIS: A parametric equalizer without low, mid 
and high band restrictions. The Audioarts Engineering Model 4200 
is a four section stereo parametric equalizer; each section is a dual 
range filter. CONSIDER an equalizer that can handle full +20 dBm 
studio levels, regardless of equalization setting, but which also has a 

low -noise preamp input to allow musical instruments to plug 
directly into those same studio effects. The Audioarts Engineering 
Model 4200 is a professional no compromise parametric equaliza- 
tion system. 

AUDIOARTS ENGINEERING 
286 DOWNS ROAD, BETHANY, CT. 06525 .203- 3930887 

four dual range filter sections instrument preamp input jack 
EQ bypass switch for each section line output jack ( +20 dBm into 
Master Equalization bypass switch 600 St load) 
LED overload indicator reciprocal equalization 
input gain control 3%z inch rack mount 
line level input jack ( +20 dBm) Model 4200 (stereo) price: $599 

Model 4100 (mono) price: $335 
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Bose: 
The Sound of Truth. 

Truth. One of the most talented, 
exciting Christian groups performing 
today. And how they perform! Vocals, 
horns, guitar, bass, drums and an 
array of electronic keyboards to set 
their message to music in a compel- 
ling contemporary style. 
Truth works hard. Three hundred 
concerts and 100,000 miles a year. 
These young people need a hard- 
working sound system, too. One that 
brings their music and the dynamic 
speaking voice of Roger Breland to 
their audiences with the utmost clar- 
ity. For this job, Truth chose Bose. 
From a whisper to a full, hard -driving 
ensemble sound. From churches and 
schools to 15,000 -seat convention 
halls, six pairs of Bose 802 speakers, 

system, regardless of size or price. 
Then decide for yourself. 

powered by Bose 1800 amplifiers, 
do it all. 

Truth selected Bose. Find out why 
Truth and so many other talented 
artists use Bose sound systems. Visit 
a Bose Professional Prooucts dealer 
soon and compare Bose to any other 

The Mountain Road, Framingham, MA 01701 

rBose Corporatior 
Dept. MR 
The Mountain, Framingham, MA 01701 

Please send me a copy of the Bose 
Professional Products Catalog and a 
complete dealer ist. 

Name 

Street 

City 

State ZIP 

Tel. ( ) 

LPatent rights issued and pending) 
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covered in an annual volume. 
Exhausted and out of breath after a 

number of other goose -chase calls on 
this topic, we sat down and wrote you 
this less than helpful answer. 

Realizing just how functional pet 
rocks tend to be, we do commiserate 
with you, Randy, and have not begun to 
abandon our search forpokorder. We'll 
publish whatever we come up with, 
when we come up with it. Meantime, 
any readers with the scoop? 

Digital Vs. I.R.S. 
I found the reprint of an "Ambient 
Sound" article by Len Feldman in the 
1979 MR Buyer's Guide regarding 
Pulse Code Modulation recording to be 
a terrible tease. Here I am with my in- 
come tax refund check, and I read an ar- 
ticle about how PCM will change the 
recording industry. In the article, it 
states, "Nearly half a dozen companies 
exhibited [at a Tokyo high -fidelity 
show] various forms of tape recorders 
which employ this new recording 
technique." Well, how come I spend 
three nights reading the specs on 162 
tape decks and I can't find one? 

Sure, you mention the Betamax video 
system by Sony, but what about the 
other companies you could easily have 
mentioned so that us taping nuts could 
at least have someone to write to for in- 
formation? 

If it is all possible, please tell me 
more about those companies so I can 
find one before I spend my income tax 
refund on bills or something. 

-David P. Cyr 
Millinocket, Me. 

Actually, there aren't many models we 
can name for you. Most of the products 
shown at that Tokyo show were pro- 
totype units and not commercially 
available. More recent showings, in this 
country, have been at exhibitions of the 
Audio Engineering Society (write to 
them, 60 East 42nd St., New York, N.Y. 
10017 for more information). To update 
further, 3M company has recently 
begun leasing its digital system to two 
of four studios scheduled so far to 
receive it, and Dr. Thomas Stockham's 
Soundstream Inc. has arranged plans 
for digital recording sessions with its 
system. 

We must warn you that your income 

tax refund check will not very likely 
cover the price of any PCM unit you 
might be looking forward to purchase. 
You verily may be forced to put that 
money towards bills or something. 

Harmonizer Notes 
In looking through an old issue of MR 
(November '78), I came across 
something in the article on the Atlanta 
Rhythm Section that interested me. It 
was the Eventide "Harmonizer." I 
haven't been able to find any informa- 
tion on this. Could you please give me 
some information or an address where I 

could get some brochures and price 
lists on this item? Any help would be 
greatly appreciated. 

- Joseph Sherlock 
Flushing, N.Y. 

Eventide Clockworks, Inc., is located in 
New York, N.Y., at 265 West 54 St. (zip 
10019, phone (212) 581 -9290). Their Har- 
monizer is a digital delay line and 
continuously -variable pitch changer. 
Recently, Eventide has introduced a 
new model of the Harmonizer. Give 
them a call for more information. 4 
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CONTROL FEEDBACK 

THE MODEL 1500 was engineered to solve the problems of feedback where 

conventional filters fail: 

(1) TUNEABLE - Meaning you tune the filters exactly to the offending 
frequency, while leaving adjacent frequencies unaffected; 

(2) NARROW BAND - 1/6 octave; much narrower than any graphic 
equalizer, so you remove only feedback, without disturbing tonal 
balance in program material; 

(3) SPECIALIZED DESIGN - The Model 1500 has five identical filter sec- 

tions, each covering 52 Hz to 7.3 KHz, thus eliminating the "low -mid- 
high" band restrictions imposed by other general purpose equalizers. 

This ensures plenty of control, no matter what frequencies you need to 
process. 

Copyright P1979 by Audioarts Engineering 

Five identical tuneable full range filters 52 Hz to 7.3 KHz, 
0 to -16 dB notch depth 
Front panel gain control 
Overload LED 
IN /OUT switch 
Separate color -coded controls (no concentrics or sliders) 
Balanced input (accepts unbalanced sources) 
7 pushbutton switches (each w /LED indicator) 
Direct rack mount 
+20 dB output 
Optional transformer balanced output 
No test equipment required 

AUDIOARTS. ENGINEERING 
286 DOWNS ROAD, BETHANY, CT. 06525 .203393 -0887 
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"ReVox new B77 is long 
performance and short o 
Mickey Mouse features." 

That's what Herb Fri 
said about the ReVox B77 in 
Stereo Buyers' Guide.* If you're a se-i- 
ous audiophile or location recordist, 
you'll be interested in what Herb hast 
to say. 

In addition to evaluating? 
products for Hi -Fi /Stereo Buyers' 
Guide, Herb Friedman is Chief Engi 
neer for Tridac Electronic Laboratories 
and a major New York radio station. As 
such, he produces taped programming, 
and he knows the real differences be- 
tween truly professional recorders and 
others that claim to have "professional 
features ". 

Differences like 18dB record 
headroom, flat response with no low - 
frequency "head bumps ", the highest 
usable dynamic range and the lowest 
noise of any audiophile recorder. Acd 
to these such features as all- digital- 
logic -control of tape motion, large me- 
ters with LED peak level indication, 
self- contained tape splicer, and a rug- 
ged 37 -pound package with a handle 
and you've got the best recorder .n 

the world. 
If you'd like to know what else 

Herb Friedman thinks about the B77, 
please circle reader service number or 
write to us for complete information in- 
cluding a reprint of his article and a list 
of dealers where you may see and hear 
the ReVox B77 demonstrated. 

REVox 
Studer ReVox America, Inc.,1819 Broadway, Nashvile,Tennessee 37203 (615)329 -957 
In Canada: Studer ReVox Canada, Ltd. 
Copyright 1978 Davis Publications, Inc. Quoted from Iii -Fi /Stereo Buyers' Guide July / August 1978, by permission. 
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Don't let your speakers 
control your sound... 

Electro -Voice stage systems 
put you in control. 

Why should a musician allow his crea- 
tivity to be limited by his speaker system? 
With amplifiers, pre -amps and the myriad 
cf other state -of- the -art electronic de- 
viices available, why should a musician 
limit his sound by playing his equipment 
through a speaker system that hasn't 
dhanged in design since 1957? The 
answer is he shouldn't, and with Electro- 
Voice Stage Systems he doesn't have 
to.These three new instrument speaker 
systems let you hear all the sound your 
instrument is capable of producing, the 
way you want it to be heard, by choice 
rot by chance. 

The S18 -3 lets you hear all the notes you 
rever heard before from your keyboard 
or synthesizer from below 40 Hz to above 
16,000 Hz. The famous 
EVM -18B delivers the 
bass The Electro -Voice 

exclusive vented midrange driver delivers 
the midranges as efficiently as a horn, 
but without the typical "honky 'small horn 
sound. The ST350A tweeter gives you 
clean highs over a solid 120 angle, elimi- 
nating the high -frequency' beaminess" 
that limits the enjoyment of your perform- 
ance to the few people sitting directly in 
front of the speaker. 

The two new bass guitar systems also 
incorporate the VMR`M vented midrange. 
It can be controlled from the front panel, 
thus giving the bass player total control 
over the midrange harmonics missing 
from "standard" bass enclosures. The 
B115 -M uses a single EVM -15B in an 
optimally vented enclosure. The result 
is the tight sound preferred by many 
jazz bassists and studio musi- 
cians. The B215 -M has two 
EVM -15B's for a bass sound 
with more "carry; perfect 
for the larger venue or 

for the rock musician who wants more 
low- frequency "punch: In both cases, the 
VMR brings out sounds you may have 
heard before only on studio recordings. 

AllI systems harve identical styling. Black 
wily' covered 314" plywood construc- 
tion for durability, further protected by 
extruded aluminum trim on all edges. 
A metal mesh grille screen protects the 
driivers from accidental abuse. 

If you want to have control over your 
sound, these are the speakers for you. 
See and hear these superb instrument 
speaker systems at your Electro -Voice 
dealer. 

ElectroVoicé 
a ?ACM compony 

6C0 Cecil Street. Buchanan, Michigan 49107 
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Hear the S18, B115 -M and B215 -M at any of these Electra Voce dealers 
ALABAMA 
Anniston 
Radio Distributors & Supply 
Birmingham 
Mateo, Inc. 
Music Alley 
Sonics Assocs, Inc. 

Dothan 
Shalimar Sounds 
Gadsden 
Carl Greene Music Co. 

Huntsville 
Robbins Music Center 
Sheffield 
Powell Electronics, Inc. 

Sumiton 
Music Center 

ARIZONA 
Phoenix 
Axe Handlers & Co. 

Tucson 
Chicago Store 

CALIFORNIA 
Anaheim 
California Musical Instr. 

Concord 
Maus Music 
Culver City 
Creative Audio 
El Cajon 
Valley Music 
Fresno 
California Musician's 

Service 
Garden Grove 
Stonebridge Music 
Hollywood 
Ametron 
L.A. Sound Co. 
Nadine's 
Lakewood 
Al Kalie Music 
Lawndale 
Hogan's House of Music 
Long Beach 
Guitar's Afire 
Los Angeles 
Audio Concepts, Inc. 
RPS Electronics 
Sound Foyer 

North Hollywood 
Filmway's Audio Services, 

Inc. 

Sacramento 
Skip's Music, Inc. 
San Bernardino 
Parker Music 

San Diego 
Apex Music 
Sound West 

San Jose 
K & K Music 
San Rafael 
Bananas at Large 

South San Francisco 
Bronstein Music 
Sun Valley 
Speaker City U.S.A. 

Torrance 
V.J. Electronics 
West Covina 
Hanich Music 

COLORADO 
Boulder 
Solid Sound, Inc. 

Denver 
Pro Sound Music Center 

CONNECTICUT 
Danbury 
Danbury Electronic Music 
New London 
Caruso Music Store, Inc. 

North Haven 
Ludwig Sound & Stage 
West Hartford 
LaSalle Music Shop 

DELAWARE 
Wilmington 
Music Museum 
East Coast Music 

FLORIDA 

Dania 
Hollywood Music Center, 

Inc. 

Ft. Lauderdale 
Modern Music, Inc. 

Ft. Walton Beach 
Playground Music Center 
Gainesville 
Lipham Sound 
Hialeah 
Musik Komer, Inc. 
Jacksonville 
Music City 
Lake Park 
Music Mart 
North Miami 
Abe Music 
Orlando 
Discount Music Center 
Music City 
Pensacola 
Grice Pro Sound 
Pinnellas Park 
Aesop Music Center 

Sarasota 
Interworld, Inc. 

Tallahassee 
Bryan's Music Center 
Tampa 
Thoroughbred Music 

GEORGIA 
Atlanta 
Metro Music 
Augusta 
Jay Music Center 
Schneider's Music Center 
Decatur 
Maestro Music Center Inc. 
Marietta 
Marietta Music Center, Inc. 

Norcross 
Concert Music Co. 

Savannah 
Ben Portman Music Center 
Smyrna 
Music Mart 

HAWAII 
Honolulu 
Harry's Music Store, Inc. 

ILLINOIS 
Arlington 
Ray Bauman Music 
Chicago 
Biasco's 
Cicero 
D.J.'s Music 
Granite City 
John Fornaszewski 
Harvey 
Pyramid Sound Co. 

Highland Park 
Gary Gand 
Mt. Prospect 
Sound Post 

Peoria 
Byerly Music 
Wheeling 
Soundz Music Shack 

Elecfrol/oicé 
a CtIN[JI I c<,npony 

600 Cecil Street, Buchanan, Michigan 49107 

INDIANA 
Anderson 
Top In Sound 
Indianapolis 
IRC Music, Inc. 

Jeffersonville 
Far Out Music 
South Bend 
Drumville Guitarland 

IOWA 
Davenport 
Greg's Music 
Des Moines 
Victor's House of Music 

KANSAS 
Hays 
Sunshine Sound 
Topeka 
Steam Sound 
Wichita 
Superior Sound Rental 

& Service 

KENTUCKY 
Lexington 
Carl's Music 

LOUISIANA 

Baton Rouge 
Sound City 

Eunice 

Savoy Music Center 

New Orleans 
Sound City 

MAINE 
Bangor 
New England Music Co. 

Portland 
New England Music Co. 

MARYLAND 
Baltimore 
Gordon Miller Music 

Rockville 
Veneman Music Co. 
CMG Sound 

Wheaton 
Washington Music Center 

MASSACHUSETTS 
Boston 
EU Wurlitzer Music 
Sid Stone Laboratories, Inc. 

Watertown 
Distronics Sound & 

Lighting Co. 

Wendell 
Klondike Sound Co. 

West Springfield 
A& M Sound IDivn. 

of Accordian Mart 

MICHIGAN 
Ann Arbor 
Al Nalli Music Co. 

Canton 
Arnoldt Williams Music 

Saginaw 
Watermellon Sugar 

Warren 
Gus Zoppi Music Center 

MINNESOTA 
Burnsville 
La Vonne Wagner Music 
Moorhead 
Marguirite's Music 

MISSISSIPPI 
Cleveland 
Morrison Bros. I GMS Music 

Hattiesburg 
Communication Sound 
Jackson 
Morrison Bros. /GMS Music 
Pascagoula 
Morrison Bros. /GMS Music 

MISSOURI 

Columbia 
Music Village 
Kansas City 
Irish Music 

Springfield 
Mr. Music's Rock Shop 

MONTANA 
Billings 
Hansen Music 

NEBRASKA 
Omaha 
Rainbow Recording 
Sound Show 

NEVADA 
Las Vegas 
Professional Music Center 
& Drum Shop 

Sun Valley 
Bazaare Guitarldba 

Star Sound Audio 

NEW HAMPSHIRE 
Manchester 
Ted Herbert's Music Mart 

Salem 
The Music Workshop 

NEW JERSEY 
Belleville 
Muscara Music 
Edison 
Lou Rose Music Center, Inc. 

Englewood 
Gilsonite Music City 

Flemington 
Nolde's Music Box 
Manville 
Manville Music Center 
Moorestown 
East Coast Music 
Parsippany 
Long & McQuade Musical 

Instr. 

Phillipsburg 
Dave Phillips Music 

& Sound 
Pitman 
Music Museum 
Red Bank 
Red Bank Music 
Ridgewood 
Victor's House of Music 
Union 
Rondo Music 

NEW MEXICO 

Albuquerque 
Multi Media 
Ft. Collins 
Appleway Music Center 
Audio Video Consultant 

NEW YORK 

Brooklyn 
Big Barry's Music 
Buffalo 
Kubera Music 

Franklin Square 
Mario's Sound Room 

Hempstead 
Gracin's Music 
Kenmore 
Power Supply Co. 

Nanuet 
Gamma II Music Center, 

Inc. 

New York 
Manny's Musical Instr. & 

Acces., Inc. 

Patchogue 
Square Deal Radio & 

TV Inc. 

Rochester 
Michael's Music 
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NORTH CAROLINA 
Charlotte 
Carolina Audio, Inc. 
Joseph A. Cohen, Inc. 
Music Scene 
Reflection Sound Studios 

Matthews 
Theatre Equipment Co. 

North Wilkesboro 
North Wilkesboro Bible 

Bookstore & Music 
Center, Inc. 

Raleigh 
Coliseum Sound Systems, 

Inc. 
Associated Sound Products 
Whetstone Music, Inc. 

Shelby 
Apple Tree Music 
Statesville 
Blackwelder's 

OHIO 
Canton 
Gattuso's Music Center 

Cincinnati 
Swallen's Inc. 

Columbus 
Swallens, Inc. 
Coyle Music 

Dayton 
Bernie's Music Store 

Defiance 
Plaza Music Center 

Fairfield 
Don's Music Center 

Kent 
Woody's Music, Inc. 

Mansfield 
Swallen's Inc. 
Gattuso's Music Center 
McKees Rock 
Urich Rock 

Middleton 
Swallen's Inc. 

Richmond Heights 
Sodja Music, Inc. 

Strongsville 
The Music Connection 

Toledo 
Penquinn Music 
Heyday Sound 
Youngstown 
New York Music 

OKLAHOMA 
Altus 
Southwestern Music 

of Altus 

Bethany 
Drive Music Co. 

Muskogee 
Rickett's Music 
Oklahoma City 
Ford Audio 
Tulsa 
Music Sound World 

PENNSYLVANIA 
Bryn Mawr 
Medley Music 
Philadelphia 
Cintiolli Music Center 
Medley Music 
Eighth Street Music 
Schnecksville 
Sight & Sound 
Womelsdorf 
Dimension Five 

RHODE ISLAND 
Cranston 
Viscount Records 

SOUTH CAROLINA 

Anderson 
Mr. Music 
John Brookshire Music 

Machine 
Columbia 
Bob Dunn Music 
Florence 
Whitestone, Inc. 

Greenville 
Dixieland Music 
Bob McGinnis Music Co. 
Pecknel Music Co. Inc. 

North Charleston 
Weyman Music Store 

Orangeburg 
Williams Music & TV 

Spartsburg 
Alexander Music House, 

Inc. 

TENNESSEE 
Chattanooga 
Sound Post 
Hendersonville 
The Hi Fi Man 
Hi Fi Labs 
Knoxville 
Lynn's Guitars 
Memphis 
Strings & Things 

Murfreesboro 
Helicon Systems, Ltd. 
Murfreesboro Music Center 
Nashville 
Corner Music 
Electra Dist. Co. 
Musician's Flea Market 
Tullahoma 
Tennessee Audio 

TEXAS 
Austin 
Heart of Texas Music 
Corpus Christie 
Sound Vibrations 
El Paso 
Audio Consultants 
Music Den 

Garland 
Arnold M. Morgan Music 
Houston 
Parker Music Co. 
Texas Tom's Music 
Lubbock 
Al Music Machine 
San Antonio 
River City Music 

UTAH 

Centreville 
Guitar City Studio's 
Wagstaff 
Salt Lake City 
D.M. Music 
Progressive Music 

VIRGINIA 
Arlington 
Zavarellas Music 
Charlottsville 
Recording Sound 
Falls Church 
Rolls Music 
Harrisburg 
Ace Electric Co. 

Martinsville 
Mountain Top Music 
Norfolk 
Ambassador Music 
Richmond 
Virginia Music Co. 
Don Warnes Music 

WASHINGTON 

Seattle 
American Music 
Mitcho of Seattle, Inc. 

WISCONSIN 
Eau Claire 
UMS Audio 
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TALK i 
"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 anoth- 
er's. Thus, an answer in " Talkback" is 
certainly not necessarily the last word. 

We welcome all questions on the sub- 
ject 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. 

The Magical Number Three 
After reading the Nakamichi booklet 
describing their three -microphone 
recording technique, I would like to 
learn how I can use this technique with 
my four -track deck with Sel -sync 
capability to make better stereo record- 
ings. I am aware that the Nakamichi 
cassette decks have a built -in effective 
3:2 mixer for mixing the center, or 
blend, channel with each of the stereo 
channels for a final stereo. 

With the recorder in four -channel 
record mode and three microphones, I 
can record three signals on three 

separate, i.e., tracks 1, 3 and 2. 
However, it would appear that after 
such recording, I would need an out- 

board mixer to stereo and then another 

deck fed from the mixer to record the 
final stereo tape. I also have two 
cassette decks -a Kenwood KX -1030 
and a JVC KD -2 portable. 

Your comments and suggestions for 
effectively adapting my equipment to 
use the Nakamichi recording technique 
in making improved "live" stereo record- 
ings on either reels or cassettes would 
be well appreciated. 

-James R. Hall 
McLean, Va. 
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To those who have limited experience 
in "live" recording, it may be incon- 
ceivable that the use of three micro- 
phones can produce results markedly 
different from the use of two, the 
minimum number of microphones needed 
to make a stereo recording. But, as 
many "live" recording enthusiasts 
around the world have discovered for 
themselves, the addition of a third 
microphone can produce a quantum 
jump in recording quality, often making 
the difference between an ordinary and 
a startlingly real recording. Before 
answering your specific question regard- 
ing the use of your four -channel deck, it 
might be helpful, especially to those 
readers who have not studied the 
Nakamichi "live " -recording booklet, to 
discuss some of the thinking behind 
three -microphone recording. 

As with any recording technique, 
there will be those who agree and those 
who disagree with the three -mic tech- 
nique. Especially in today's recording 
climate, wherein we are experiencing a 
renaissance of simple microphone tech- 
nique, such as the "X -Y" coincident pair 
technique, the use of anything more 
than two mics for a stereo recording 
will elicit an immediate round of head - 
shaking and "booing" from certain 
purist circles. I happen to believe that 
the reversion to these primitive techni- 
ques is merely an over -reaction to 
modern "multi- mono" studio record- 
ings. (More head -shaking and booing.) 
This is not to say that one cannot make 
a good stereo recording with only two 
microphones. History is replete with 
examples to the contrary. It is, 
however, very difficult to make a good 
"live" recording with only two 
microphones. This is where judicious 
use of three and possibly more 
microphones comes in. 

The Nakamichi technique is based on 
the fundamental differences between 
binaural (headphone) reproduction and 
stereo (loudspeaker) reproduction. In 

binaural reproduction, sound pressure 
variations are recorded as they appear 
at the ears of a "live" listener and 
subsequently reproduced at the ears of 
a home listener through a pair of stereo 
headphones. Binaural recording is 
usually accomplished through the use 
of two omnidirectional microphones 
placed at the ear openings of an actual 
human listener or a "dummy head" 
(hopefully not one in the same). When 
such a recording is played through 
stereophones, the effect can be an un- 
canny, you -are -there realism. By 
recreating the sound field as it appears 
to a "live" listener, the home listener 
can take advantage of known psycho- 
acoustic effects, such as precedence or 
masking effect, which enable him to 
locate and identify various sound 
sources with surprising precision, even 
if the "live" listener was sitting very 
far from the performance and /or the 
hall was excessively reverberant. 
Stereo reproduction through loud- 
speakers cannot take advantage of such 
effect. As a result, two-mic recordings 
usually approach one of two extremes: 
very dry (too closely miked) with an ex- 
aggerated stereo image, or very muddy 
(distant) with diffuse lateral source 
localization. That a good binaural record- 
ing is totally unlistenable over 
loudspeakers is a case in point. 

In three -mic recording, the basic idea 
is to control the balance between direct 
and reflected sounds by using separate 
microphones to capture early and late 
arrivals, respectively. In the illustrated 
example, the deft and right microphones 
are the normal stereo or "room" micro- 
phones, placed to pick up reverberation 
and lend some sense of "depth" to the 
sound. The center or blend microphone 
picks up mostly direct sounds from the 
piano and is thus placed relatively close 
to the strings. It is the blend mic that 
conveys the percussive qualities of the 
piano and pinpoints the position of the 
sound source on the stereo "stage ". 

MODERN RECORDING 
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Needless to say, proper balance be- 

tween the stereo and blend micro- 
phones is extremely important. A heavy 
dose of the blend mic will result in flat, 
close -to-monaural sound. Lack of the 
center channel, on the other hand, will 

get you right back to the problems asso- 
ciated with two-mic stereo recording. 

Incidentally, this approach to miking 
is the basis for more sophisticated 
techniques. A good "live" recording 
engineer, no matter how many micro- 
phones he may use for close pickup, will 
always mix in a pair of pure left -right 
"room" mics to preserve the acoustical 
character of the room or hall in which 
the performance takes place. The use of 

multiple microphones, of course, always 
introduces the possibility of phase 
cancellation and the resultant "comb 
filter" effect. This is why I believe "3" 
is a sort of magic number for amateur 
"live" recording. 

Get your axe into fine tune 
with a Peterson Tuner 

To my knowledge, the blend mic 
feature is unique to Nakamichi decks. 
Anyone who wishes to experiment with 
three -mic recording, however, can do so 
by obtaining a simple microphone mixer. 
Nakamichi markets a small mic mixer 
with three pre- assigned (left- blend- 
right) inputs for this express purpose, 
but any mixer with at least three mic 
inputs and panpot capability will do the 
job. With a panpot mixer, assign one 
mic to the left channel, another to the 
right channel, and a third to "center." 

You have already realized that you 

SEPTEMBER 1979 

Model 100 

The Peterson name has been synonymous with 
quality and reliability in the music industry for over 
25 years. Peterson is the leading manufacturer of 
tuners today. We have a tuner for every musician 
and every musicians' budget. All of these units are 
housed in wood leatherette covered cases, and 
designed to take the 
punishment that 
musicians' equip- 

ment can sometimes endure on the road, yet 
stili hold the same high degree of accuracy as 
the day it left our factory. 

We invite you to go to your local music 
dealer and compare our accuracy and ease 
of use to any unit on the market today. We're Model 420 

sure you'll agree with the top names in the 
industry today; when it comes to our com- 
petition we have none! 

The Professionals' choice 
in tuners 

Model 700 

(312) 388 -3311 peterson 
TR S PRODJCTS/WORTH, ILLI NOIS S 60482 

CIRCLE 127 ON READER SERVICE CARD 

25 

www.americanradiohistory.com

www.americanradiohistory.com


cannot implement the three -mic techni- 
que with your four -channel deck alone. 
In fact, since the three -mic technique is 
a stereo recording system, anything 
more than two recording channels is 
really superfluous. There is simply no 
getting around the purchase of a mixer. 
Assuming that you have a stereo 
(rather than a quadraphonic) playback 
system, I would think you should have a 
4 -to-2 mixer in any event to make full 
use of the four -channel deck. 

It is possible, as you suggest, to 
record the left, right and center mic 
signals onto three separate tracks of 

your four -channel deck for a subsequent 
mixdown onto two tracks. While this 
method does enable the recordist to 
mixdown "after- the -fact" under more 
controlled circumstances, I think it is 
hardly worth the effort of toting a four - 
channel deck around. In order to check 
microphone choice and placement, an 
on- the -spot stereo mixdown would be 
necessary regardless of the availability 
of a separate track for each mic. If 
you're going to bring your mixer to a 
"live" recording session, and if your 
end -product is going to be a stereo 
cassette, why not just do the original 

MIN 
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You showed us how creative you 
could be with the 6201B and 8201B 

Stereo Mixers. But, you asked for more: 
more channels ... reverb with custom sound. 

So, meet the 82 +1 REB Expander. The 8201 B has all the great features 
of the 6201B and 8201 B: + 48V Phantom Power Channel Patching/ 
Direct Outputs Transformer Balanced Inputs and more! The 8201 REB 
allows master output function control by a 6201 B or 8201 B, while the 
REB takes command of the Effects system of both: reverb for any or 
all 14, 16 or more channels! TAPCO added control over the reverb 
(based on a new 3- spring tank) with Bass and Treble EQ for the finest 
reverb sound around. IThe REB, like the 6201 B and 8201 B, fits a standard 
EIA 19" rack or road /flight case available from your TAPCO dealer, 
specifically made for TAPCO products. 

So check it out and expand your creativity with a great new expander 
from TAPCO: the 82OIREB 

a çultan company 

3810-148th Ave. N.E., Redmond, WA 98052 
206/883-3510 

In Canada: 
Guiton Industries Ltd. 
P.O. Box 520 345 Herbert Street 
Gananogue, Ontario, Canada K7G 2V1 

AVAILABLE TODAY. See your local TAPCO Dealer 
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recording on your cassette deck? It'll be 
a lot easier on your back, and you'll 
eliminate one tape- copying step. 

- Harron K. Appleman 
Technical Director 

Nakamichi U.S.A. Corp. 
Carle Place, N.Y. 

Routing Remote Cables 
I have just recently started a small 
company doing recording and reinforce- 
ment and I have grabbed just about 
every book, magazine, technical sheet, 
etc. anything to help me learn more 
about the audio field. Out of all the 
material I have read in the past year, 
MR is by far the most informative, and 
yet still understandable, publication I 
have seen. If I could, I'd enter a lifetime 
subscription right now! 

I've done a number of outside remote 
jobs where it was necessary to run 
much of my cable on the ground. I am 
looking for some method of fastening 
my cables to the ground, so that I can 
route them out of the way and leave 
them there, without worry! 

One idea that has worked fairly suc- 
cessfully for me is to take eight- to ten - 
inch pieces of wire coat hangers and 
bend them into a "U" shape. These 
work like large staples that can be 
pushed into t tie earth to hold the cables 
in place. Is there something commer- 
cially available that does a similar job? 
What method do the large sound rein- 
forcement companies use to get their 
cables from the stage to the area where 
the mixer is located? 

Keep up the good work. There are 
thousands of people like me who are 
benefitting tremendously from 
MR - thanks! 

-Larry L. Lloyd 
Lloyd Sound 

Mankato, Minn. 

You'll be happy to know that the sound 
people that we contacted in regard to 
this question all felt that your method 
for anchoring outdoor cables was quite 
inventive. The drawbacks of your 
method -the "staples" don't afford the 
cable any protection, they might pull 
out of the ground easily, the wire itself 
could slip out, or people could possibly 
catch their feet in either the staples or 
under the cable - could, however, prompt 
you to look for an alternative method. 

David Tkachuk, audio engineer with 
Capron Lighting and Sound of 
Needham Heights, Massachusetts, in- 
forms us that they "roof" their outdoor 
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People - `' ing our 
new tape case kit should have 

their heads examined. 
Afrer every ten hours of recording your tape deck. keep even are you can't see 

or twenty hours of play back, you So at Maxell, we've developed a spotless. All of which means you'll be 
should spend a few minutes cleaning tape care kit to help you get the getting maximum performance out of 
your tape heads. cleanest possible sound out of your your machine. Year after year. 

Because in that period of time recordings. And if that doesn't sound like a 
enough dust and residue accumulate In addition to liquid head cleaner, good idea, maybe you need 
on you tape heads to significantly it has special curved probes, swabs, to have more than your tape heads 
affect the sound that comes out of a brush and a mirror to help you examined. 

maxell 1111111111M III IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII I 
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cables with wooden planks and tape the 
"peak" This protects the cable and can 
be walked on or even driven over 
without harming the cable. David goes 
on to say that they use this method in 
aisles or heavily trafficked areas. 
Cables that pass under seats are usual- 
ly left alone. Also, for long runs of cable 
this method can become expensive. 

Will Parry, Operating Manager with 
Maryland Sound Industries which is 
based in Baltimore, Maryland, tells us 
that, depending upon the date, they do 
one of four things. Some sites have per- 
manent conduits running through the 
ground When this is the case, they 
simply pull their cables through the ex- 
isting pipe. Sometimes, when conduits 
aren't available, they bury the cable. 
On other occasions, they place heavy 
rubber mats or runners over the exposed 
portions of the cables. A final alter- 
native is to 'fly" the cables. The snake 
is attached to a heavy metal wire which 
is then suspended above the ground. 
Will personally feels this last method is 
the best since it take the cables up and 
out of the way of the crowds. 

A spokesman for Tasco Sound Ltd., 
of Newbury Park, California, pretty 
much echoed the methods outlined by 

Will and went on to confirm that these 
are the methods of routing cable most 
frequently used by the pro companies. 

When asked about commercial 
counterparts to your staples, the major 
reaction was "what for ?" Your 
materials are plentiful disposable and 
most attractive of all -Free! Who 
could ask for more? 

Misplaced Instructions, 
Well- placed Concern 

This question doesn't deal strictly with 
recording per se, but I thought you 
might still be able to shed some light on 
my problem -1 hope, anyway. 

I recently purchased two rack - 
mounting kits from Teac (RM -23 and 
RM -241 to be used with my Teac 
A- 2300SX and A- 2340SX respectively. 
My problem is that no instructions for 
proper mounting techniques came with 
either the rack mounts or the 
recorders. I know this is a simple pro- 
cedure, but I don't want to take the 
chance of mounting such expensive 
pieces of equipment incorrectly or 
damaging them by misplacing a screw. 

Could you look into this for me, and 
perhaps pass along some helpful hints? 

Your response, and most important, 
any information gained, will be greatly 
appreciated. 

- Dale Dvorak 
Chelsea, Iowa 

The old adage which states that one 
picture is worth a thousand words cer- 
tainly holds true in your case! When 
the picture is, of course, the one that 
serves as a source of information on the 
instruction sheet that is usually found 
in the RM -23 and RM -24 rack mounting 
kits. Lewis Ross, Customer Relations 
Manager for Teac Corporation -while 
he couldn't fathom why the kits you 
bought were missing instruction 
sheets - assured us that you would be 
sent the necessary instructions by con- 
tacting him directly. He also commends 
your desire to do it right the first time. 
Please contact Mr. Ross at Teac Corp. 
of America, 7733 Telegraph Rd., 
Montebello, California 90640. 

Setting Your System Straight 
I just purchased a 9 -band real -time 
analyzer to set our P.A. system with. 
However, setting the P.A. "flat" 
sounds pretty bad. Could this be 

} 
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Some People Are Going To Hate The New Altec Lansing 934... 
For years now, musicians have fought the 
great equipment battle. Buy a great sound 
system and you need a fleet of trucks to 
carry it. Buy a small system and your 
sound suffers. 

At Altec Lansing we'd like to offer you a 
better choice: the 934. 

The 934 is an extremely compact speaker 
system that is designed specifically 
to meet the touring needs of working 
musicians. But even though the 934 is 

highly portable, its performance is any- 
thing but small. In fact a pair of 934s 
will probably outperform the monster 
speakers you're lugging around now. 
And if you don't believe it just compare 
for yourself. 

Compare efficiency. While some other 
systems need enormous amounts of power 
to operate, the 934 can produce a full 101 dB 
SPL with as little as one watt of power. At 
100 watts the output jumps to a remarkable 

120 dB SPL. And the more efficient a 
speaker is the 
less amplifica- 
tion you have 
to carry to get 
the sound levels 
you need. 

Compare 
frequency 
response. The 
934 utilizes a 
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because we set the P.A. in the after- 
noon when the club is empty? I noticed 
on the Shure M615 analyzer that I ex- 
perience a 3 dB per octave rolloff begin- 
ning at 1 K. Shure calls it "house 
curve." When an analyzer sets a system 
"flat," is it to eliminate the peaks that 
cause feedback, or to make the system 
sound good? I've been told to analyze 
the system after a good -sounding night 
and mark the position the LEDs are in 
and set it the same in every club -will 
this work? How are sound changes 
dealt with in concert dates where the 
changes occur right before showtime? I 
realize your ears must be the final 
judge, but the real -time analyzer must 
be of great assistance when used prop- 
erly. Can you straighten me out? 

-David Cline 
Kalamazoo, Mich. 

Poor Paul Bugielski! Faced with the tip 
of the equalization iceberg, Paul (Prod- 
uct Manager -Microphones and Cir- 
cuitry Products for Shure Bros., Inc.) 
had to decide whether to give you a 
"simple" answer (no mean feat in this 
area) or to pen the tome required to 
answer all your points in the detail 
they deserve. Faced with our spatial 

limitations and in the interest of im- 
mediacy, Paul tackled the impossible 
and chose the former. 

To help you better understand the 
position you find yourself in, perhaps 
some background is necessary. To 
equalize perfectly flat" is valid for 
playback -type sound systems (i.e., 
home hi-fi setups, studio monitors, etc.). 
In such situations you theoretically 
have an audience of one, which does not 
move around very much, so you can op- 
timize the frequency response with 
your equalizer for that particular spot. 

However, when equalizing for a 
"live" sound situation, where there is 
an audience involved, you must take in- 
to account the attenuation by air of the 
high frequencies and changes in the ab- 
sorption factor caused by the addition 
of an audience. You see, the more peo- 
ple in a room, the more air displaced. 
More people equal more absorptive 
material eating up your high frequen- 
cies. The concept of "house curve" was 
arrived at by engineers searching for a 
"norm." It's the "average American" 
theory of the audio industry. The house 
curve setting approximates what a 
"normal" person would hear in a "nor- 
mal" listening situation (unfortunately, 

not many situations you encounter day 
to day are that normal!). For optimum 
results with your M615, Paul strongly 
suggests that you operate it in the 
house curve setting. This concept 
allows you to optimize the equalization 
for the greatest number of people. Just 
keep in mind that there is no ideal 
possible -you must settle for 
something different. 

As for your question regarding an 
"all purpose" setting for the LEDs, you 
must realize that since no two situa- 
tions are exactly alike, no one setting 
can answer every equalization need. 
Unfortunately, for those who must deal 
with them, changes usually do occur 
right before showtime and there is no 
magic formula for dealing with them. 
One method is to do a quick (45 -60 
second) sound check right before the 
show begins with the audience present. 
Run pink noise through the system to 
tweak it up a bit- after warning the au- 
dience to expect a loud noise! 

Finally, to give you a greater 
perspective on the entire subject, Paul 
recommends you read Bob Schulein's 
definitive article `In Situ Measure- 
ments and Equalization of Sound 
Reproducing Systems," which was 

15 -inch bass driver with a coaxially- 
mounted horn and compression driver. 
Combined with a unique built -in dividing 
network and dual -band equalizer, the 
speaker delivers full -range response 
without the need for outboard equalization. 

Compare dispersion. A lot of speakers 
claim to have a wide dispersion pattern. In 
reality, however, most tend to beam or 
narrow dispersion at the critical higher 
frequencies. The 934's unique MANTARAY 

...You're Going To Love It 
constant directivity horn, on the other 
hand, ensures a wide, even dispersion 
pattern at all frequencies. And that's not 
an empty claim. It's a fact. 

Compare size. While the 934's perform- 
ance is impressive, it's even more impres- 
sive when you consider how compact the 
system is. Only 22x26x17 inches, the 934 is 
about the same size as a large snare drum 
case. You can easily fit a pair into most 
sub compact cars. 

The Altec Lansing 934. An unusual 
combination of high performance and 
practical size. But don't just take our 
word for it. Drop by your local Altec 
Lansing dealer and check the 934 out for 
yourself. Frankly, we think you're going 
to love it. 
Altec Lansing 
International, 1515 S. 
Manchester Ave., 
Anaheim, CA 92803 Altec Corporation 

A LT- EC 
LANSING 
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BSC Sells All Major 
Brands Of Recording 

Equipment. 
Package Pricing 

Available. 

System 700 SERIES III 

© 1978 BSC, INC. 

Sometimes It's Better To Houe 
All Your Eggs In One Basket... 

Several years ago enclosures for semi pro record- 
ing gear were as rare as hens' teeth. The manufac- 
ture left it all in your hands. As a result, our 
System 700 approach to packaging the semi 

pro studio was hatched. System 700 became 

the only logical answer. However, high cost 
and long lead times limited availability of 
these early units. 

Now for as little as $800.00, you can turn that maze of cables, 
tables and chairs into a first class 

studio. Our System 700 Series I l l 

enclosurers come to you as illustrated. 
for quick assembly, modular construction 
easy updating. Best of all, they are available from 
stock! Hens' teeth have finally come of age. 

Ready 
allows 

SERIES Ill ENCLOSURES 
ARE AVAILABLE FOR 

ALL TASCAM, TANGENT 
AND SOUND WORKSHOP 
CONSOLES. 

2932 RIVER ROAD 
RIVER GROVE, ILLINOIS 60171 

PHONE NO. 312 - 452 -5551 
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published in the Journal of the Audio 
Engineering Society, April 1975, Vol. 

23, No. 3. This should begin to 
"straighten you out," but don't 
underestimate the experience you're 
getting working it out on your own. 

Cleaner Echoes 
Can dbx noise reduction be used to 
reduce the noise inherent in the Echo - 
plex or Roland Space Echo systems? If 
not, do you have any suggestions on 
how to make them cleaner? 

- Timothy R. Hale 
President 

Horizon Recording Studios 
Horizon Entertainment Corp. 

Ripon, Wisc. 

dbx noise reduction systems are cur- 
rently being used to quiet Echoplex and 
other echo /reverb type delay systems 
in recording studios and on stage. The 
companding process results in a total 
delay package with virtually no added 
noise and wider dynamic range handling 
capability. There is some coloration 
depending upon the complexity of the 
program, but this tends to enhance 
rather than detract from the overall 
system performance on most program 
materials. 

Companding as used here is defined 
as the encoding, by compression, of 
original program materials, echo/ 
reverb processing, then decoding 
through expansion. Companding 
changes the reverb time and envelope 
interaction. dbx tape noise reduction 
systems result in a 2 to 1 reduction in 
reverb time. In many cases, this can be 
made up by resetting the delay system. 
An alternative is to use a pair of dbx 
Model 118 dynamic range enhancers in- 
stead. They have variable ratios. Set- 
ting a pair of dbx 118s to compand 1.2 to 
1.5 is very effective. 

dbx noise reduction systems and 
dynamic range enhancers also are used 
with other types of delay systems, such 
as time delay systems designed for 
large sound reinforcement installa- 
tions. The same benefits of wide 
dynamic range handling and no noise 
are also realized. 

- Harold Cohen 
Marketing Manager, 

Professional Products 
dbx, Inc. 

Newton, Ma. 
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MX -7800: Full function capability with no 
compromise in reliability. Performance second to 
none. Full -servo ccnstant- tension tape drive 

Dynamic braking 30/15 ips operation 
FET switching $8895 suggested retail USA. 

THE PLUS: A unique mufti- function 
remote, the CR -706, ets you do it all from your 
console Overdubbing with automatic monitor 
switching Silent punches File and coarse 
speec variation $S95 suggested retail USA 

CT-501 real time ccunter with return to zero 
$495 suggested retail USA. 

EXPERTISE NEAR YOU: We are proud to have these select dealers franchised 
to sell, maintain, and service the only 1 -inch 8 -track with a plus. 
WEST 
Accurate Sound 
Call Greg 415/365 -2843 
Redwood City, CA 
ACI /Dave Kelsey Sound 
Call Fred 213/851 -7172 
Hollywood, CA 
EAR Sound Consultants 
Call Ed 602/968 -8675 
Tempe, AZ 
Express Sound 
Call James 714/645 -8501 
Costa Mesa, CA 

RMS Sound 
Call Greg 206/789/3365 
Seattle, WA 
Sound Genesis 
Call Dave 415/285 -8900 
San Francisco, CA 
Westlake Audio 
Call Bruce 213/655 -0303 
Los Angeles, CA 

D 

CENTRAL 
Allied Broadcast 
Call Jim 317/962 -8596 
Richmond, IN 

ASI /Abadon Sun 
Call Galen 512/824 -8781 
San Antonio, TX 
Audio Distributors 
Call David 616/452 -1596 
Grand Rapids, Mt 
AVC Systems 
Call Jon 612/729 -8305 
Minneapolis, MN 

Ford Audio & Acoustics 
Call Jim 405/525 -3343 
Oklahoma City, OK 
Gill Custom House 
Call Al 312/598 -2400 
Palos Hills, IL 
Houston Cinema & Sound 
Call John 713/933 -7180 
Houston, TX 

Hy James Enterprises 
Call Henry 313/994 -0934 
Ann Arbor, MI 

Ludwig Sound 
Call Charles 713/449 -8388 
Houston, TX 
Milam Audio 
Call Jerry 309/346 -3161 
Pekin, IL 
Sonics Associates 
Call Doug 205/942 -9631 
Birmingham, AL 35209 
Westbrook Audio 
Call Paul 214/699 -1203 
Dallas, TX 
Winteradio 
Call Stan 216/886 -5536 
Cleveland, OH 

EAST 
Alpha Audio 
Call Carlos 804/358 -3852 
Richmond, VA 

Audio by Zimet 
Call Dave 516/621 -0138 
Roslyn, NY 
Audio Uinitd. 
Call Ed 919/274 -4682 
Greensboro, NC 
Blue Diamond 
Call Joe 412/746 -2540 
Cannonsburg, PA 

Cathedral Sound 
Call Don 518;465 -5689 
Rensselear, NY 

Creative Audio 
Call Alan 615/331 -3247 
Nashville, TN 

Dimens on Five 
Call Charles 215 /589 -5312 
Womelsdorf, PA 

Gattuso's Music 
Call Rick 216/456 -2806 
Canton, OH 

Harvey Sound 
Call Gene 212/575 -5000 
New York, NY 
Lebow Labs 
Call Peter 617/782 -0600 
Allston, MA 
Martin Audio 
Call Courtney 212/541 -5900 
New York, NY 

Professional Audio Video 
Call Paul 201/523 -3333 
Patterson, NJ 
RCI Sound Consultants 
Call Tom 301/587 -1800 
Silver Spring, MD 
Recording Services 

(cf W.N.C.) 
CaliTed 704/648-6012 
Canton, NC 
Reflection Audio 
Call Wayne 704/375 -1053 
Charlotte, NC 

For information on other Otani products and dealers, call Ruth Pruett at 415/593 -1648. 
Otani Corporation, 981 Industrial Road, San Carlos, CA 94070 TWX 910 -376 -4890 

® In Canada: BSR (Canada, Ltd.), P0.7003 Sta. B, Rexdale, Ontario M9V 4B3 416/675 -2425 
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crown PSR-2 SEIF RfALYZEIG RTPLIFIEr 

The Crown PSA -2 
Professional 
Power Amplifier 
220 watts per channel minimum 
RMS (both channels operating) 
into an 8 ohm load, 20Hz- 
20KHz at a rated RMS sum 
total harmonic distortion of 
0.05% of the fundamental out- 
put voltage. (tested per FTC 
specifications) 
250 watts ±1 dB per channel, 
20Hz 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 our- 
selves 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 com- 
pensate 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. 

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 en- 

closed 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 50Hz and 15KHz, 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 protec- 

tion to eliminate premature fuse -blowing 
... stackability (without a cabinet) 

The Crown PSA -2 is a unique profes- 
sional 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. 

crown 
1718 W. Mishawaka Road, Elkhart, Indiana 46514 

American innovation and technology ..since 1951. 
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By Norman Eisenberg 

NEW EVENTIDE HARMONIZER 
Eventide Clockworks has introduced its new Har- 
monizer model H949. This device can change the 
pitch of an input signal by three octaves (one up, 
two down). It has two outputs each with 400 milli- 
seconds of delay, frequency response up to 15 kHz, 
and a rated S/N of 96 dB. In addition to pitch 
change and delay, the H949 has capabilities for 
flanging, repeat, random delay for automatic dou- 
ble tracking, and an entirely new effect called 
reverse. The micropitch change function allows 
extremely precise stable settings, said to be ideal 
for tuning in a late edition to a mix, or for adding 

body to a vocal or instrumental sound. There is also 
high and low equalization of feedback. The user can 
select one of two different algorithms for handling 
pitch change glitches. A four digit pitch ratio read- 
out, red/green LEDs for function select, and an 
input level indicator showing present /normal /limit 
status helped to make the H949 Harmonizer simple 
to operate. Delay is selected by incremental push 
buttons. Pitch change is controlled either by a knob 
in the manual mode or by a keyboard which varies 
the pitch in discrete musical steps. Rear panel con- 
nectors are XLR type with tag strip for external 
control and capstan drives (the unit can be used to 
control the speed of a tape machine). The H949 may 
be operated on 115 or 230 volts AC and occupies 
31/2" of standard rack space. Price is $2400. 

CIRCLE 1 ON READER SERVICE CARD 
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TWO FROM NUMARK 
Numark Electronics Corp. of Edison, N.J. is 
offering its model DM 1700W, described as a pro- 
fessional sound studio master mixer /equalizer flexi- 
ble enough to be used with almost any auxiliary 
input in a preamp, integrated amplifier or receiver. 
The equalizer has six frequency ranges and an EQ- 
defeat switch. Inputs include two phono, four line 
and two mic. Included are pan pots, variable head- 
phone level control, two VU meters, two peak -level 
LEDs and a two -position talkover switch. Price of 
the DM 1700W is $459.50. 

The model UC 935 is a Numark condenser car - 
dioid microphone with rated response from 30 Hz to 
16 kHz. Sensitivity is -68 dB /1 kHz, unbalanced 
line. Impedance is 600 ohms, XLR type to phone 
plug connectors. A foam windscreen is included. 
Price of the microphone is $59.95. 

CIRCLE 2 ON READER SERVICE CARD 

AB SYSTEMS AMP 
A new slim line medium power amp, the model 105 
is available from AB Systems, Fair Oaks, Ca. The 
model 105 is rated for 50 watts output per channel 
into 8 ohms, or 75 watts output per channel into 4 

ohms. It may be bridged. Distortion is rated 0.05% 
with no greater than 0.15% under any conditions 
under the full range from 20 Hz to 20,000 Hz ±0.25 
dB. Rated noise figure is 104 dB below rated out- 
put. Designed to fit a standard 19" rack the model 
105 requires only one rack height (13,4") of vertical 
space and eleven inches of depth. Optional features 
include front panel level controls and headphone 
jacks, rear panel level sets are standard. Input con- 
nectors are dual XLR or screw terminals with quar- 
ter -inch phone jacks standard. Output connectors 
are dual five -way binding posts. 

CIRCLE 3 ON READER SERVICE CARD 
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GRAPHIC EQ WITH REAL -TIME 
ANALYZER 

A 10 -band graphic equalizer which incorporates a 
real -time spectrum analyzer has been announced by 
Audio Control of Seattle. Featuring a 99 -LED dis- 
play the analyzer portion of the unit monitors 
changes in each of the 10 bands continuously pro- 
viding a "light show" as well as representation of 
the sound spectrum. Fast and slow decay rate con- 
trols, input level control, switchable metering range 
and a sound pressure level mode are all included. A 
built -in pink noise generator makes use of three 
separate sub -generation circuits for smooth output 
over all ten octaves. Use of the generator with a 
calibrated microphone /preamp (available 
separately) allows the user to equalize the listening 
room and determine sound pressure levels. 

The octave equalizer section features stereo 
paired sliders each with a ± 15 dB range. The device 
also includes a subsonic filter with an 18 dB per 
octave circuit, and a Phase Correlation Rumble Fil- 
ter which reduces rumble by effectively combining 
the stereous signal below 500 Hz. This technique 
also has claimed to result in lower IM distortion. 

CIRCLE 4 ON READER SERVICE CARD 

EUMIG HIGH END 
CASSETTE DECKS 

New from Eumig USA is the model FL -1000, a 
three -head, front -loading cassette deck with com- 
plete metal capabilities, able to play, record and 
erase the new metal particle tapes. The FL -1000 
also incorporates Eumig's opto- electronic capstan 
control and transport, operating without a fly 
wheel. By this system, the deck corrects its speed 
accuracy 15,000 times per second with a rated wow 
and flutter of 0.035% WRMS. Also included is 
Eumig's microprocessor control for smooth fast 
access to any point in the tape with CMOS logic 
control. Also included is a feature that provides 
control and calibration for optimum bias plus Dolby 
noise reduction for all three kinds of tape that may 
be used in the deck. A three -head system, the deck 
provides for tape source monitoring. The test fre- 
quencies built into the unit are at 400 Hz and 16,000 
Hz. Price was not announced at press time. 

CIRCLE 5 ON READER SERVICE CARD 

NEWS FROM NEVE 

The Neve series of limiter- compressors are designed 
to provide limiting and compressor facilities suita- 
ble for broadcasting and recording applications. 
The units may be linked for stereo multi -channel 
operation, and since the compressor samples the 
signal ahead of the amp, the mean output level may 
be raised after compression. Switchable attack and 
recovery times are provided. All units are designed 
for standard 19" rack mounting and have 3'/2" 
panel height. Limiting and compression controls 
are arranged in separate sections so that each sec- 
tion may be used individually or in combination. A 
bypass switch provides overall control and switches 
both sections in or out of the circuit. Four confi- 
gurations are available. The model S33609 provides 
double l.c. with integral p.s.u. The model S33610 
provides single l.c. with integral p.s.u. The model 
S33611 provides double l.c. without p.s.u. The 
model S33612 provides single l.c. without p.s.u. 

Also available from Neve is the Lyrec TR532 
multitrack recorder. Originating in Europe, this 
machine is now available in the U.S. and Canada. 
Among its features are track solo, spot erase and 
vari- speed. A user -oriented remote control is availa- 
ble, and an optional microprocessor controlled auto 
locator can memorize up to sixteen tape positions. 

CIRCLE 6 ON READER SERVICE CARD 
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SENNHEISER OPEN -AIR 
HEADPHONES 

Weighing only seven ounces and rated for audio 
response of 16- 20,000 Hz is the new model HD -430 
headphones from Sennheiser. According to the 
manufacturer the new headphones feature a newly 
developed diaphragm design, the use of a more 
powerful magnet that is only one -third the weight 
of conventional materials and a total harmonic dis- 
tortion level which is half that of earlier models. The 
HD -430 also is the first Sennheiser headphone that 
combines an open air design and circumaural ear cu- 
shions. Retail price of the HD -430 is $119. 

CIRCLE 7 ON READER SERVICE CARD 

MICMIX REVERB 
Claimed to be the first reverb to offer natural sound 
of a "live" studio chamber or the qualities of a plate 
is the XL -305 from Micmix. The device features a 
stereo enhancement of the reverberant field, includ- 
ing full stereo imaging of mono signal. Included are 
the options for reverb /dry signal mixing, plus LED 
peak signal indicators, and a four band peak /dip EQ 
on each channel. Input level and output gain con- 
trols are front panel adjustable. Additional front 
panel features include auxiliary in /out connectors 
and mono mix switching of reverb inputs or out- 
puts. A new Sound Chamber design has been incor- 
porated into the XL -305 which is self- contained 
within its 31/2" rack enclosure. The design is claimed 
to withstand the rigors of heavy road usage without 
special handling or lockdown. Isolated from 
acoustic feedback and mechanical shock or vibra- 
tion, the XL -305 can be mounted in virtually any 
location or position without affecting performance. 
Announced price is $1,195. 
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TANDBERG METAL 
CASSETTE DECK 

Claiming to hold the lead as the producer of the 
world's first "metal- ready" cassette recorder, Tand- 
berg has announced its TCD 440A cassette deck 
which incorporates the "DYNEQ" record equaliza- 
tion circuit together with the company's Actilinear 
recording system. Says Tandberg, "The new cir- 
cuitry represents not simply a technical refinement, 
but a fundamentally new approach to dealing with 
the high frequency limitations inherent in the cas- 
sette medium." 

The DYNEQ feature of the TCD 440A is designed 
to automatically adjust the recording pre- emphasis 
to maximize treble response while minimizing treble 
distortion. In addition to this feature the new Tand- 
berg deck includes a new erase head that produces 
80 dB erasure at 1 kHz and more than 60 dB of era- 
sure at 100 Hz. Frequency response is rated at plus 
or minus 3 dB from 30 to 20,000 Hz, and S/N ratio is 
70 dB (A weighted) using top quality ferric, chromi- 
um dioxide or metal tapes. The record and playback 
heads are completely separate and a 10 kHz test 
oscillator is provided to optimize performance with 
all the tape types. Bias adjustment controls for all 
tapes are on the front panel. An instant comparison 
between input and recorded signal is available with 
a push button. The built -in Dolby NR system 
includes an FM position that permits monitor- 
ing /recording Dolby FM broadcasts with the cor- 
rect deemphasis. A logic control three motor dual 
capstan transport system offers fast buttoning 
including the flying start capability. Professional 
slider controls are provided for both input and out- 
put level. An infrared wireless remote control is 
available. The deck will retail for $1600. 

CIRCLE 9 ON READER SERVICE CARD 
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PHASE LINEAR 
ANNOUNCES NEW ITEMS 

From Phase Linear comes news of its model 300 
Series Two power amplifier, FTC rated at 120 watts 
minimum RMS per channel, both channels driven 
into 8 ohms with no more than 0.009% THD. TIM 
distortion is rated at less than 0.005%. The model 
300 utilizes direct coupled, common base, mirror 
image drive circuitry and a full complimentary out- 
put stage which is claimed to provide superior 
linearity, bandwidth and slew rate. Of rack mount 
width, the model 300 Series Two takes 31/2" of 
height and retails for $450. 

Also from this company is word of a new para- 
metric equalizer, the model 1100. This device pro- 
vides five band parametric EQ on center frequen- 
cies of 63 Hz, 250 Hz, 1000 Hz, 4000 Hz, 16,000 Hz. 
The frequency range is given as a 9:1 ratio (continu- 
ous with center detent). The bandwidth range 
covers from 0.18 octave to 1.8 octaves (continuous). 

- 
Amplitude range is ± 12 dB. With separate overall 
level controls and overload indicators the model 
1100 has a maximum gain of plus 6 dB. It features a 
tape monitor loop with status indicator and a by- 
pass switch with status indicator. Price is $600. 

A third item from Phase Linear is the model 1200 
Series Two real time analyzer. This unit provides 
twelve bands on ISO octave centers covering the 
range of 16 Hz to 31.5 kHz. Its filter bank consists 
of twelve individual four pole active filters meeting 
ANSI standards. There are twenty LEDs per 
column which are perfectly aligned with a display 
graticule for accurate amplitude resolution. 40 dB 
of amplitude display range in calibrated two dB 
steps are provided with a scale multiplier push but- 
ton for selecting 1 dB steps to get added resolution. 
The model 1200 has a built -in pink noise generator 
which is calibrated for response within ±1 dB from 
20 Hz to 20,000 Hz. Also included is an omnidirec- 
tional condenser microphone individually cali- 
brated. The price of the model 1200 is $800. 

,.... ....-. ..,... I. 
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AMS DIGITAL AUDIO PROCESSOR 
From Advanced Music Systems of England comes 
news of the new DMX 15 -80 Digital Audio Proces- 
sor. This device makes use of microprocessor tech- 
niques for adapting to extra effects such as digital 
reverberation, pitch change, and so on, and is said 
to permit itself, in addition, to be expanded into 
new realms of signal processing, hitherto not availa- 
ble. The circuit employs 15 bit digital encoding, 
which permits a 90 dB dynamic range without the 
use of compression /expansion techniques. The 
device has a bandwidth of 18,000 Hz, which is said 
to remain constant regardless of the amount of 
delay selected. A keyboard is used to enter com- 
mands to the microprocessor, for delay require- 
ments and for storing or recalling information from 
the unit's nine memory locations. This technique 
permits the operator a very fast method of 
changing delays and also makes available a con- 
trolled repeatability. Another feature of the DMX 
15 -80, are the so- called "nudge" buttons which will 
cause the delay to sweep up or down in steps of only 
25 microseconds, making the sweep click free and 
enabling flanging or "tunnelling" effects to be pro- 
duced. In addition the unit has an analog side with 
feedback and high pass filter controls for repeat 
echo functions. plus facilities for switching between 
the original and delayed program as well as mixing 
the two in any ratio. 

CIRCLE 11 ON READER SERVICE CARD 

PHASE CHECKER 
Sounder Electronics of Mill Valley, Ca. has devel- 
oped a new audio testing instrument called a Phase 
Checker. The device is designed to determine the 
phase polarity of all acoustic transducers (speakers 
as well as microphones) in addition to cables, amps, 
crossovers and other audio electronic equipment. 
Sounder points out that its product, the model 500 
can help avoid mistakes in the wiring of sound sys- 
tems or any parts in a sound system which could 
result in bass cancellation, as well as other 
undesirable distortion effects due to incorrect 
phasing. An electronic device, the instrument 
operates on three nine -volt batteries and includes 
LEDs for indications, as well as a built -in pulse gen- 
erator and a phase detector. Price is $495. 

CIRCLE 12 ON READER SERVICE CARD 
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NEUMANN CONDENSER MIC 
Termed "revolutionary" is Neumann's model U 89 
condenser microphone, latest of the fet -80 48 -volt 
"phantom powered" series. About 15 percent 
smaller than the model U 87, the U 89 has a new 
condenser capsule that, for the first time, provides 
exposed capsule elements, including the two gold 
sputtered polyester membranes, all of which are set 
at zero -volt potential. The result, says U.S. distri- 
butor Gotham Audio (New York and Hollywood) is 
"far greater security against capsule failure 
resulting from humidity, human breath, and accu- 
mulating dirt." The new U 89 features five direc- 
tional characteristics: cardioid, figure -8, omnidirec- 
tional, hyper -cardioid and wide cardioid. With ten 
transistors, the U 89 boasts an undistorted sound 
pressure tolerance that is up by 12 dB. 

CIRCLE 13 ON READER SERVICE CARD 

TAPCO ELECTRONIC CROSSOVER 
The model CP -X from Tapco is an electronic cross- 
over which includes 18 dB /octave slopes, capability 
for both biamp and triamp applications, balanced 
and unbalanced operation, front panel overload 
LEDs, and many other features. Frequency 
response is rated within ±'/2 dB from 20 Hz to 
20,000 Hz. Signal -to -noise ratio is given for a one - 
volt output as 90 dB and for maximum output as 
110 dB. Distortion is less than 0.05 %. Slew rate is 
greater than 13 volts per microsecond. The cross- 
over range may be adjusted from 90 -1600 Hz (4 

octaves) or from 900 -16,000 kHz (4 octaves). The 
unit weighs 10 lbs. and is of rack mount size, 31/2" 

high; operating on standard 120 volt AC line. 
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ROUTER /AMPLIFIER 
Sometimes called an "electronic patch panel" is the 
model ARA -1612 router -amplifier from Ramko 
Research, Inc. of Rancho Cordova, Ca. The unit 
allows sixteen mono or eight stereo (or combina- 
tions of mono and stereo) audio sources to be 
fed -simultaneously or individually -to up to 
twelve outputs with no interaction between loca- 
tions. According to Ramko, with the ARA -1612 the 
user can forget about such problems as signal 
degradation due to branching or impedance mis- 
matches; operator interruptions due to patch panel 
limitations; and stereo phase reversal caused by 
inserting a patch cord backwards. The ARA -1612 
has individual, gain -adjustable, balanced input 
amplifiers; local and remote lighted output status 
displays; dual, automatic switchover; power sup- 
plies; and it can be expanded to 45 in and as many 
out as needed. A color brochure is sent on request. 

CIRCLE 15 ON READER SERVICE CARD 

UNISYNC ANNOUNCES NEW ITEM 
The model 180S is a professional mixing console 
which provides for 18 inputs and a two -channel 
stereo output with a mixing option if desired. The 
separate stereo house and stereo echo buses plus a 
mono -monitor output bus are also included. Each 
input has a post fader and EQ patch point. Each 
input also has three -knob EQ. Mic inputs are 
balanced, low impedance types, and there also is an 
unbalanced high impedance mic line input with con- 
tinuously variable 30 dB gain trim for both inputs 
on each channel. Each channel also features 
separate stereo pan of echo and program. The model 
180S also includes two built -in reverb units with 
separate stereo return controls for the house and 
monitor outputs, as well as patch points for alter- 
nate use of external echo /effects units. A built -in 
one watt headphone amp is also included. 

CIRCLE 16 ON READER SERVICE CARD 
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J 
JVC MONO POWER AMPLIFIER 

JVC has introduced the model M -7070, a mono- 
phonic power amplifier with a class -D power supply 
and a DC amp construction with three differential 
amplifier stages. The class -D power supply, with 
efficiency as high as 80 %, is completely free from 
thermal loss. Further, it is compact and lightweight 
and it offers rapid responses and high stability. 
Because the class D power supply has extremely 
low internal impedance, the M -7070 can produce 
power inversely proportional to the load impedance, 
thus 240 watts into 4 ohms, 120 watts into 8 ohms, 
60 watts into 16 ohms. The nominal 8 ohm rating is 
120 watts, minimum RMS across the audio band 
with no more than 0.003% THD. The amplifier fea- 
tures twelve peak power indicators for instant 
check of output power in watts, selectable 
switching for two speaker systems, Cannon -type 
input connector provided in parallel with the sub- 
sonic input terminal and a headphone jack for moni- 
toring. Approximate retail price is $1599.95. 

CIRCLE 18 ON READER SERVICE CARD 

PHASE LINEAR CASSETTE DECK 

Phase Linear has entered the cassette recorder field 
with a high -end model of interest to serious record- 
ists. The new model 7000 is a three -head design with 
metal tape capability and a built -in microprocessor 
that automatically adjusts the bias and EQ for each 
tape used. A memory feature also may be used to re- 
call the data as needed for nine different tapes. 

The 7000's transport uses two motors in a direct - 
drive, dual- capstan system. Capstan drive is 
handled by a quartz phase locked loop brushless DC 
motor. A coreless DC motor is used for reel drive. 
At presstime, full specs were not available except 
for wow and flutter of 0.03 percent WRMS. Ex- 
pected price is $1349.95. 

CIRCLE 19 ON READER SERVICE CARD 

J 
MORE SIGNAL, LESS NOISi! 

In a sense, the name of the game for the entire audio 
field is "more signal for less noise." Recent efforts 
to accomplish this often self- contradictory goal 
have been legion. Most sound enthusiasts are fami- 
liar with noise suppressors, filters, volume 
expanders, and so on, not to mention new recording 
techniques such as direct to disc and digital. 

The latest in this area are a new Dolby technique 
and a new dbx system. The Dolby technique called 
HX extends recording headroom in conjunction 
with Dolby B noise reduction in a cassette recorder. 
It permits recording at frequencies of 10 kHz and 
above at a level 10 or more dB higher than is cur- 
rently possible. At the same time the performance 
at low and middle frequencies is said to be opti- 
mized for minimal distortion, modulation noise and 
drop out effects. Dolby HX works by automatically 
and continuously varying a recorder's bias level and 
EQ, to suit the signal being taped while avoiding 
the effects of tape saturation. Claimed to be effec- 
tive with any tape formulation for which a given 
recorder is set up, the HX technique adds an 
improvement that is inherent in the recording pro- 
cess, so that the resultant cassette requires no spe- 
cial decoding or playback processing, other than 
regular Dolby NR. 

Dolby says that for its HX system to be added to 
existing recorders would cost the manufacturer. 
about '/a the cost of present Dolby NR circuitry. 
Existing Dolby licensees may add HX with no fur- 
ther royalty or licensing charges. 

The dbx system concerns disc recording, regard- 
less of how the original tape was made. An encoder 
is introduced at the record cutter which is said to 
improve disc signal to noise by as much as 30 dB, 
resulting in dynamic range and quieter disc sur- 
faces. To play such a disc requires a new decoder. 
The dbx company already has produced the first 
encoded discs and has announced an initial release 
list of nineteen albums, mostly classical. Disc prices 
are $8, $12, and $16 depending on the original label. 
The playback decoder costs $109. 

I have heard brief demonstrations of both the 
Dolby HX and the dbx encoding systems. Both 
sounded great, and very much "as claimed." Of the 
two the dbx system made a more dramatic impact 
on me, since it suggested a quality of disc playback 
that was surprisingly close to master tape quality. 
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SOUND REINFORCEMENT EQUIPMENT 

Fender Musical Instruments has 
expanded its offerings in the P.A. field 
with a new mixing console, the M12. 
The new mixer is a 12 -input unit with 
excellent input and output flexibility 
and provision for interfacing to other 
mixers. Any of the twelve inputs may 
be assigned to any of the two sub - 
master buses or four output buses. 
Each input has provision for high -level 
patching of an external signal process- 
ing device, and high impedance line 
level inputs are provided for each of 
the submasters and output channels 
as well as the twelve input channels. 
The submaster and master buses all 
have fast attack /slow release limiters 
built in for amplifier and speaker pro- 
tection; the limiters have variable 
threshold controls and LED indica- 
tors. The M12 has three monitor mix 
buses plus an independent cue func- 
tion, and a talkback function is built in 
to communicate with the program, 
monitor or cue buses without tying up 
an input channel. 

CIRCLE 20 ON READER SERVICE CARD 

New from Acoustic Control is the 
Model 924, an eight input stereo 
mixer. Each input channel features 
high and low level inputs, in /out patch 
point for effects devices, gain switch 
(0, -20 and -40 dB settings), bass, 
mid and treble EQ ( ±18 dB), echo 
send, monitor send, pan pot, main 
fader and a dual sensing LED overload 
indicator. The two main output chan- 
nels have master level faders, master 
reverb /effects level controls, nine -band 
graphic equalizers and eight -segment 
light bar level displays. The unit is 
housed in a rugged wood and fiber- 
glass road case and measures less than 
three feet wide and has a shipping 
weight of less than 55 pounds. 

CIRCLE 21 ON READER SERVICE CARD 

Road Electronics, who were well 
known a few years ago for their very 
well -built instrument amplifiers, have 
now entered the sound reinforcement 
field with a complete line of P.A. com- 
ponents. The line includes bass enclo- 
sures, horn enclosures and high -fre- 
quency arrays, all of which were 
designed to complement one another 

42 

to provide a wide range of custom -built 
systems for any user need. The new 
Road line was engineered to produce 
smooth response over a very wide fre- 
quency range at any volume level at a 
competitive price. 

CIRCLE 22 ON READER SERVICE CARD 

Shure Brothers Inc. is continuing its 
recent expansion into sound reinforce- 
ment speakers with the introduction of 
the model 701 speaker system. The 
new model is a computer -assisted 
design which is said to yield big 
speaker performance in a compact, 
easy -to- handle package. A unique fea- 
ture of the 701 is its variable treble dis- 
persion. In the mouth of the system's 
treble horn is a knob which alternately 
blocks off or opens up the side sec- 
tion's of the horn to either limit the 
dispersion to 60° horizontally or open 
it up to a full 120 °. This feature makes 
the 701 suitable for a wide variety of 
applications in varying room sizes and 
shapes. Low frequency output of the 
system comes from a 15 -inch woofer in 
a ported (bass reflex) enclosure. Power 
handling of the system is rated at 150 
watts continuous program, and sensi- 
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tivity is given as 100.5 dB SPL at 4 
feet with a 1 watt input. System impe- 
dance is 8 ohms. Overall dimensions of 
the system are 27%" H x 23" W x 
15'x/ D, and the system tips the scale 
at a modest 58 pounds. 

CIRCLE 23 ON READER SERVICE CARD 

SYNTHESIZERS 

ARP Instruments, Inc. has intro- 
duced the ARP Quadra, a microproces- 
sor- controlled system which is said to 
be the fastest user -presettable poly- 
phonic synthesizer on the market. The 
name "Quadra" comes from the fact 
that the instrument is actually four 
synthesizers -a bass synthi, a string 
synthi, a polyphonic synthi, and a two - 
voice, touch -sensitive lead syn- 
thi- within a single system. The micro- 
processor control system gives the 
musician the ability to write, edit, 
store and activate programs to control 
the sounds of four synthesizers in 
"live" performance. The bass synthe- 
sizer is controlled from the lowest two 
octaves of a five -octave split keyboard, 
and can be programmed for sounds 
ranging from electric bass to string 
bass. The string synthi section pro- 

program up to sixteen programs be- 
fore a performance -these are recalled 
instantly by touching a button. 

CIRCLE 24 ON READER SERVICE CARD 

SYNTHESIZER ACCESSORIES 

An interesting new approach to the 
design of musical keyboards has been 
invented by a New Mexico keyboardist 
named Mel Sohler. Sohler's concept is 
to abandon the traditional format of 
white keys for "natural" notes and 
black keys for the sharps and flats, 
and to replace it with a symmetrically - 
ordered sequence of keys. The twelve 
semitones of each octave are divided 
into four groups of three keys, a raised 
black key and two adjacent white 
keys. This arrangement of keys pro- 
duces simple, repeating patterns for 
any given chord pattern regardless of 
where the pattern is played; trans- 
posing and modulating are thus 
almost automatic with the Sohler key- 
board. The physical layout of Sohler's 
design is also quite unusual; rather 
than the conventional design for the 
black keys, Sohler has divided the 
black keys into two rows of smaller 
raised keys which are connected. This 
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MUSICAL INSTRUMENTS 

Guild Guitars has announced two 
new additions to their line of solid 
body electric guitars, the S -70D and 
the S -70AD. Both new models share 
the same body shape and dimensions 
as the company's popular S -300 and S- 
60 guitars. Both new models feature a 
curved, wide -fretted fingerboard, 
sealed tuning machines, an Adjusto- 
Matic bridge and a solid brass tail- 
piece. On the electronic side, the 
models utilize three DiMarzio SDS -1 

pickups with a five -position pick -up 
selector switch and two phase switches 
for an incredible range of tonal quali- 

ties. The DiMarzio pickups were 
chosen for their biting sound and high 
output level, and the relatively low 
amount of magnetic "string pull" the 
pickups exert on the strings. Most 
high output pickups exert rather a 
large amount of pull on the strings 
leading to tuning problems and double - 
tone problems. The S -70D has an all - 
mahogany body with mahogany neck 
and rosewood fingerboard, and is 
available in sunburst, cherry, walnut, 
natural mahogany, black and white 
finishes. The S -70AD uses an ash body 
with maple neck and is available in 
sunburst or blond body finishes. 

CIRCLE 27 ON READER SERVICE CARD 

MICROPHONES 

AKG Acoustics has announced the 
introduction of three new microphones 
designed specifically for hand -held use 
by vocal performers. The major short- 
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coming of most high- quality mics in 
this application is their susceptibility 
to handling noise. The new AKG 
models were designed for maximum 
suppression of handling noise without 
any compromise in sound quality, so 
that they are just as suitable for 
miking musical instruments as they 
are for vocal applications. All three 
models are dynamic type microphones, 
which typically are more rugged and 
can handle higher sound levels without 
distortion or damage than condenser 
or ribbon type mics but which are 
often more susceptible to handling 
noise because of their relatively high - 
mass diaphragms and voice coils. To 
counter this characteristic, AKG uses 
very light diaphragm structures, 
which also improves frequency 
response and response to musical tran- 
sients, and a novel type of elastic 
mount for the capsule assembly. The 
new capsule suspension was designed 
to give almost ideal elastic characteris- 
tics; for small displacements, such as 
those caused by handling, the suspen- 
sion is highly compliant ( "soft ") to 
damp the transmission of vibration 
from mic body to capsule, while for 
large displacements, such as would be 
caused by dropping the mic, the sus- 
pension is stiff enough to prevent dam- 
age to the capsule which might be 
caused when the capsule contacts 
other parts of the microphone. All 
three models from AKG are uni- direc- 
tional types, although their individual 
polar characteristics differ somewhat; 
the top -of- the -line D 330 BT is a hyper - 
cardoid pattern, while the D 320 B is a 
cardioid that tends toward a hypercar- 
dioid pattern at higher frequencies and 
the D 310 B is a conventional cardioid. 
All three models are housed in injec- 
tion molded zinc alloy bodies with 
stainless steel mesh grills, integral pop 
filters, and a special protective basket 
over the capsule to prevent physical 
damage even when the mic is dropped 
nose down. The D 330 BT features a 
very thin, light diaphragm for 
extended frequency response with a 
slight presence peak from 4 kHz to 
about 8 kHz. A unique feature of the D 
330 BT is the use of a second capsule 
assembly which is not exposed to 
sound from outside the microphone; 
rather, it only picks up physical vibra- 
tions of the mic such as handling noise. 
The output of this second capsule is 
connected out of phase with the main 
capsule to provide 30 dB of electrical 
noise rejection to the already excellent 

performance of the suspension mount. 
Additionally, the D 330 BT has a 
three -position bass rolloff switch and a 
three -position treble boost switch to 
tailor the characteristics of the mic to 
a variety of applications. The D 320 B 
is the middle model in the trio, and it 
features the same low frequency roll - 
off function as the 330 although it 
lacks the high- frequency boost switch. 
Also eliminated from the design is the 
acoustic compensation system with its 
second capsule, although the D 320 B 
does have a humbucking coil to cancel 
any electromagnetic hum that the 
voice coil might pick up from outside 
the mic. The "basic" model in the 
series is the D 310, which features 
excellent frequency response and an 
extended low frequency range without 
the response -tailoring switch of the 
other models. 
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MUSICAL INSTRUMENT ACCESSORIES 

From Hammond Industries, Inc. 
comes news of the Klark -Teknik DN70 
Digital Time Processor. The DN70 is a 
single input device with three, indepen- 
dent, straight digital delay outputs 
plus a fourth, mixed output which can 
be used as a comprehensive delay - 
effects output. The DN70 is available 
with one of three maximum delay 
options of 163, 326 or 652 milliseconds. 
A digital sampling rate of 50 kHz 
yields frequency response to 15 kHz at 
any delay setting, and the quasi -15 -bit 
digital word length and careful design 
of analog -to- digital and digital- to -ana- 
log converters makes a dynamic range 
of 90 dB possible. The first three out- 
put channels of the DN70 are straight 
delay channels with LED readout of 
the delay time on the front panel; a 

special lock -out function is provided to 
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THE LONG AND THE SHORT OF 
SOUND REINFORCEMENT. 

You know about the 
long part. Separate 
components can keep 
your hands full, what 
with the extra help and 
time needed to get your 
sound reinforcement 
act together. 

Now for the short 
part. The Yamaha 
EM -200 and EM -300 
stereo output integrated 
mixers. They leave 
you free to concentrate 
on the creativity 
of your job, not 
the mechanics 
of it. 

You get 
the mixer, 
power amplifier, 
9 -band graphic 

equalizer, echo and 
reverb control all in one 
unit -great flexibility 
with options to expand 
and enlarge. 

The EM -200 and 
EM -300 are ideal for 
small to medium size 
reinforcement applica- 
tions, wherever you 
need a precisely 
placed, superbly clean 
and well -defined sound 

from a compact source 
that is easy to set up 
and operate. 

The EM -200 has 
eight input channels 
and 120 -watt speaker 
output. The EM -300 has 
12 input channels and 
200 -watt speaker out- 
put. For increased 
flexibility, both the 
EM -200 and EM -300 
have hi and Io impe- 

dance monitor output 
levels ( +4dB into10K 
ohms, and 0dB into 600 
ohms). Additionally, 
eight patch points allow 
you to connect acces- 
sories directly to the 
mixers power amp for 
dramatically lower 
noise levels. 

The EM -200 and 
EM -300 give you the 
short-cut to reinforce- 
ment that won't short- 
change the quality of 
your sound. They're con- 
venient to set up, oper- 
ate and locate... at your 
Yamaha dealer now. 

OYAMAHA 
PO. Box 6600, Buena Park, CA 90622 
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prevent tampering with the delay 
settings for applications where the 
unit is permanently or semi- perma- 
nently installed. The fourth output 
channel is where the DN70 really 
shows its versatility; the fourth out- 
put is a mixed channel derived from 
the three delay channels, and features 
a regeneration control and a 
direct /delayed panpot which can be 
used in conjunction with the delay 
time and output level controls of the 
individual delays to produce a wide 
range of time -based effects. 

CIRCLE 29 ON READER SERVICE CARD 

Anyone who has dropped a prized 
guitar on its neck when the strap came 
loose from the peg on the instrument 
will appreciate the new, double -lock 
guitar strap from Metro Enterprises. 
This new strap design is made to 
operate with the instrument's normal 
strap peg; it is made to be put on and 
taken off easily when needed, but to 
lock on itself with its uniquely de- 
signed "loop lock" to prevent un- 
expected separations of strap and 
guitar. The strap is made of woven cot- 
ton with a cushioned back. 

CIRCLE 30 ON READER SERVICE CARD 

A new, compact analog delay line is 
the latest addition to the product line 
of DOD Electronics. The Analog Delay 
680 has a maximum delay time of 330 
milliseconds, minimum delay time of 
20 milliseconds and a dynamic range of 
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80 dB. The unit is designed for use in a 
musical instrument amplification 
chain, but features a normal /P.A. 
switch which changes the sensitivity 
of the unit to give 10 dB more head- 
room when driven from a line -level 
source in a P.A. application. Controls 
on the unit include delay time, repeat, 
local mix (which varies the proportion 
of delayed to straight signal when the 
effect footswitch is engaged) and 
remote mix (which performs the same 
function except that it is not foot - 
switch controlled). 

CIRCLE 31 ON READER SERVICE CARD 

New from Ibanez is the AD -150, a 
low -noise analog delay line that's 
designed to be within the budget of the 
average musician. The AD -150 has a 
continuously -variable delay of from 25 
to 400 milliseconds; the shorter delay 
times allow a range of doubling effects 
which are difficult if not impossible 
with tape or disc type echo devices. 

normal output which carries a mix of 
straight and delayed signals (con- 
trolled by the delay level knob) the unit 
has a delay -only output for more con- 
venient use in P.A. and recording 
applications. The effect may be 
switched in and out with a front panel 
switch or with an external footswitch 
plugged in to the jack provided. 

CIRCLE 32 ON READER SERVICE CARD 

An intriguing new device has been 
announced by A /DA Electronics. The 
device is known as the A /DA Humbug 
and it is a very special noise filter/line 
driver which uses phaselocked loop 
and analog delay techniques to elimi- 
nate power line -related hum and noise 
from audio amplification systems for 
either musical instrument or sound re- 
inforcement applications. The device is 
said to analyze and lock onto the AC 
power line frequency, whether it is 
American 60 Hz AC or European 50 
Hz power. The unit removes the noise 
caused by the power line's fundament- 
al frequency and in addition signi- 
ficantly reduces the noise picked up 
from light dimmer panels, electric 
motors and fluorescent lights, all of 
which are harmonically related to the 
AC line frequency. The Humbug is nor- 
mally connected in an audio ampli- 
fication chain at a point somewhat up- 
stream (before) the power amplifier. 
This allows it to reduce or eliminate 
the noise picked up by the signal in its 

Among the controls on the AD -150 is 
an input level switch with -20, -35 
and - 50 dB positions to match the 
unit's sensitivity to almost any signal 
source from a microphone to an instru- 
ment to the output of a mixing con- 
sole; an LED overload indicator aids in 
setting the switch and input level con- 
trol for optimum signal -to -noise per- 
formance. Other controls on the unit 
include delay time, repeat, delay level 
and output volume. In addition to the 

journey through the various devices 
being used as signal processors or 
amplifiers. For musical instrument ap- 
plications, the Humbug can be hooked 
up immediately after the instrument, 
or after any signal processors to buffer 
the instrument's output and eliminate 
hum pickup and treble loss which are 
the common consequences of using 
long cables between an instrument and 
its amplifier. 

CIRCLE 33 ON READER SERVICE CARD 
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designed and bui t 
by people wro still 
care about quality 
and reliabiiity 

k,1 The 
N\°' I ASHLY/ 

Package 

SC-63 $369 

SC-50 $299 

SC-55 $499 

SC-40 
$349 

NEW 
SC -44 Keybc and 

Input Processor 

$499 

EXCLUSIVE DISTRIBUTION IN CANADA 

Gerr Electro- Acoustics 
365 Adelaide Street East 
Toronto, Ontario, Canada M5B 4R9 
#416 -868 -0528 

Dozens of new features and 
a new look are added to 
the operational flexibility, 
advanced design, reliability, 
rugged construction, and 
value of the ASHLY 
PACKAGE 

If these are the things you 
look for in signal processing 
equipment plan your sound 
system around the ASHLY 
"stay ahead" PACKAGE. 

Call or write for our new 
brochure and the name of 
your nearest Ashly dealer. 

ASHLY AUDIO Inc. 1099 JAY STREET 
ROCHESTER, N.Y. 14611 (716) 328 -9560 
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The introduction to one of the more 
popular recording studio handbooks 
contains the thought "... a technician 
[does not need] to know all about 
atomic structure ... to replace a 
transistor ... ". This point of view is 
somewhat defensible for the tech- 
nician's employer or manager, but 
takes no account of the possibility that 
the "technician" may wish to expand 
his or her knowledge about matters 
more fundamental to audio technology 
than pushing the buttons on a multi- 
track tape machine. It is for those 
people then, whether they are working 
in the audio field, or are amateurs, who 
wish to develop a better feel for the 
fundamentals of audio that this series 
of "back -to- basics "articles is intended. 

by e ter 
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What is meant by "back -to- basics "? 
Well, since we're not hawking soap or 
skincare products, the basics this 
series will be concerned with are those 
fundamental areas of knowledge that 
support all of audio technology: elec- 
tricity, magnetism, electronics and 
acoustics, naturally. 

Of course, even a series of articles 
cannot adequately cover every point of 
every one of the topics to be discussed. 
Therefore, a book list will accompany 
each article, with suggested additional 
reading that will help the interested 
reader to get a really detailed and well - 
supported discussion of the topics. 

Atomic Structure 
The phrase "atomic structure," 

when presented in any sort of instruc- 
tional context, is usually enough to 
drive people away to seek either less 
frightening or more interesting ways 
to spend their time. Of course, there 
may be many ways to spend one's time 
that are more interesting than the con- 
templation of the structure of atoms. 
Boiling water, watching traffic and 
sculpting with chalk dust are but a 
few. However, our handbook preface 
notwithstanding, for our purposes a 
basic understanding of atomic struc- 
ture is necessary. If for no other 
reason than to make it easier to define 
and explain terms that will come up 
during the discussions about elec- 
tricity, magnetism and electronics. 

So, since it is understood that the 
construction of nuclear weapons is not 
our goal, our encounter with atomic 
structure can be brief and 
uncomplicated. 

All material substances can be 
classified as being either elements, 
compounds or mixtures. We will be 
concerned mostly with elements at 
first, but the other two classifications 
are important for later discussions. 
Elements are "elementary" in that 
they cannot be broken down or trans- 
formed into other substances by or- 
dinary means. Examples of elements 
are gold, oxygen, copper and uranium. 
Compounds are composed of two or 
more elements that are chemically 
bonded together in such a way as to re- 
quire some sort of energy to un -bond 
them. Compounds do not necessarily 
retain any of the characteristics of 
their component elements. For 
example, table salt, or sodium chloride 
(NaCl), is a compound of two elements: 
sodium (Na) and chlorine (C1). Sodium 
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is a soft metal that explodes on con- 
tact with water, and chlorine is a 
greenish poisonous gas. Think about 
that the next time you look at the rim 
of a Margarita glass. Fortunately (for 
this writer, at least), bringing salt in 
contact with lime juice or tequila is not 
drastic enough to cause the sodium 
and chlorine to separate. Extensive re- 
search supports this conclusion. 

Mixtures are substances composed 
of elements and /or compounds that are 
just physically mixed together and not 
chemically bonded. Mud is a mixture. 

Another general statement that can 
be made about matter (material sub- 
stances) is that all matter is composed 
of extremely small particles called 
atoms. How small? One intake of 
breath contains more oxygen atoms 
than there are stars in this plus several 
other neighboring galaxies. The num- 
ber is something like six followed by 
twenty -three zeroes. Although nobody 
has ever actually seen an atom, the 
world seems to behave as if it were 
made up of atoms, so we will consider 
it as such. We will be in good company. 

Elements consist of only one kind of 
atom, while compounds are made up of 
combinations of atoms called mole- 
cules. A molecule is the smallest par -. 
ticle of a compound that still behaves 
like the compound, while an atom is 
the smallest recognizable particle of an 
element. Atoms themselves are made 
up of parts, but these parts are the 
same no matter what kind of atom 
they come from. 

! : 
In order to get an idea of how atoms 

"work," see Fig. 1, which shows 
schematic representations of atoms of 
three different elements: hydrogen (H), 
oxygen (0) and copper (Cu). The cen- 
tral portion of each atom is called the 
nucleus (plural: nuclei, noo -k lee -eye) 
and consists of subatomic particles 
called protons, represented by circles 
marked with plus signs. All nuclei 
other than those of ordinary hydrogen 
atoms also contain particles called 
neutrons. These neutrons are repre- 
sented by empty circles. The circles 
marked with minus signs represent 
"orbiting" electrons. Electrons occur 
in shells around the nucleus, and these 
shells are represented by the large 
dashed circles on which the electrons 
are drawn. There are rules governing 
how the electrons are arranged in these 
shells, but a detailed look at that topic 

is not necessary here. 
The only shell of real interest for a 

study of electricity is the outermost 
electron shell of any particular kind of 
atom. To understand why this is so, 
some additional information regarding 
electrons and protons is necessary. 

All electrons possess a quality or 
characteristic called "negative elec- 
trical charge," while all protons 
possess an opposite characteristic 
called "positive electrical charge." The 
amount of charge is the same on all 
electrons and all protons, the only dif- 
ference being the sign (i.e., negative for 
electrons, positive for protons). The 
terms "negative" and "positive" were 
assigned arbitrarily (by Benjamin 
Franklin, yet) to differentiate between 
the two types of charge. What is 
important for us to consider is that 
any two particles that carry the same 
charge will repel each other, while two 
oppositely charged particles will 
attract each other. Neutral particles 
(like neutrons) do not interact elec- 
trically at all. The interaction between 
charges and charged particles is the 
basis for all electrical and electronic 
phenomena. Specifically, electricity in- 
volves the movement of a negative 
charge, of which the charge on the elec- 
tron is the smallest possible unit. The 
electron is sort of an electrical charge 
"carrier," and therefore electricity can 
be considered a movement of elec- 
trons. Generally the electrons involved 
originated in the outer shells of atoms. 

But what about the like- charged, 
positive protons in the nucleus? Why 
don't they repel each other? The fact 
is, they try, but when protons get 
squeezed together tightly (with neu- 
trons) to form a nucleus, the rules 
change and a "strong nuclear force" 
arises and overcomes the electrical 
repulsion. The release of this "nuclear 
energy" from the nuclei of uranium 
and plutonium atoms is the process 
(called nuclear fission) that has, over 
the years, given us radioactive waste, 
Three -Mile Island and an infamous re- 
working of the Japanese landscape. 

As mentioned before, electricity in- 
volves the movement of electrons. 
Electrons, under certain circum- 
stances, can be separated from their 
parent atoms. The ease with which this 
can happen depends, for atoms of one 
kind, on the number and arrangement 
of electrons in the outer shell. The 
outer shells of the atoms of some 
metals have one electron that is not 
bound very tightly and can be moved 
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HYDROGEN IH) 

OXYGEN (0) 

COPPER (Cu) 

Figure 1 

away easily. In fact, such outer shell 
electrons can detach themselves from 
atoms in a metal and wander around 
freely, latching on to other metal 
atoms having a space available 
vacated by an errant electron. This 
high availability of free electrons 
makes it easy to cause electrons to 
move through most metals. A material 
with this property is called a con- 
ductor, since the presence of free elec- 
trons and the ease with which outer - 
shell electrons can be detached and re- 
attached can cause a negative charge 
to be "conducted" easily through the 
material. Silver is the best conductor 
of electricity, with copper, gold and 
aluminum following in order. Other 
metals are fairly good conductors of 
electricity, but the ones just men- 
tioned are the top four. 

We're almost out of the atomic 
structure quagmire, but we have to 
plunge back in one more time. 
Examine the drawings in Fig. 1 and 
count the number of plus and minus 
signs (protons and electrons) in each 
atom. There should be, if the drawings 
are correct, equal numbers of plus and 
minus signs for each atom. Bearing in 
mind that the electrical charges on the 
electron and proton are equal though 
opposite, we can assume that the atom 
as a whole is electrically neutral. That 
is, the positive and negative charges 
cancel each other out, so that outside 

the atom no overall charge of one kind 
or another is observed. An atom with a 
missing electron will be positively 
charged because of the missing nega- 
tively charged electron. 

Now if a copper atom, with all of its 
electrons, is electrically neutral, then a 
length of copper wire containing 
billions of trillions of copper atoms can 
be expected to be electrically neutral. 
This is the case, despite the game of 
musical chairs (or musical shells) being 
played by the free electrons. A mass of 
metal is electrically neutral despite 
free electron "drift" because the 
motions of the free electrons are all in 
random directions. It is when many 
electrons move in the same direction 
that electricity becomes an electric 
current. In fact, our definition of elec- 
tric current will be: a directed flow of 
electrons. How much current is 
present is determined by how much 
charge flows past a given point during 
a given interval of time. 

How are electrons caused to flow all 
in one direction? Since electrons are 
negatively charged they are repelled 
by other negative charges and 
attracted to positive charges. So, if we 
want to cause electrons to flow 
through the length of a piece of copper 
wire, all we need to do is to bring a 
positive charge near one end of the 
wire and a negative charge near the 
other end, right? Let's examine what 

EXTERNAL 
NEGATIVE 
CHARGE 

COPPER WIRE 

EXTERNAL 
POSITIVE 
CHARGE 

Figure 2 
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would happen if this were done. Fig. 2 
shows the arrangement. Notice that 
the end of the copper wire near the 
external positive charge is negatively 
charged due to the crowding of elec- 
trons attracted to the external posi- 
tive charge. The other end, near the 
external negative charge, is positively 
charged, due to the absence of elec- 
trons that have moved away. If 
nothing else changes, the situation will 
remain as shown. Strictly speaking, 
what is depicted is not a flow of elec- 
tric current since all the charge even- 
tually comes to rest. In order to have a 
flow of electric current through a 
length of wire it is necessary not only 
to provide the proper charge polarities 
at both ends, but also to provide a 
source of electrons and a place for elec- 
trons to go once they've made the trip 
through the wire. Also, both the 
source of electrons and the final 
resting place for them must be physi- 
cally connected to the wire by con- 
ductive means, since electrons do not 
normally travel through air. 

COPPER WIRE A 
0 00O o00000 O_o 

0°c-) 0 0 0o ooi o e0 080 4 
- 

BATTERY 

+ 

Figure 3 

A familiar, simple device that pro- 
vides, by chemical means, both nega- 
tive and positive polarities (creating 
what is called a "potential difference" 
or "voltage" between the oppositely 
charged terminals), a source of elec- 
trons and a place for electrons to go is 
the battery. When a battery is con- 
nected to a piece of wire as shown in 
Fig. 3, the potential difference or vol- 
tage between the positive terminal and 
the negative terminal caused electrons 
to flow through the wire to the positive 
terminal, and since there is a source of 
electrons at the negative terminal, the 
flow will continue. This directed flow 
of electrons is an electric current. 
When a current flows in only one direc- 
tion it is called a direct current or D.C. 

Backtracking a bit, in Fig. 3, the 
electrons move from the source (the 
negative terminal of the battery) 
through the wire to the positive ter- 
minal and then into the battery. If we 
had no idea of what was actually going 
on inside the battery, we might 
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Every now and then there 
comes on to the market a 

product whose qua ity is such 
that it becomes a generic in 
its own right. 

This has been the case 
with the K ark Teknik 
equaliser. 

All over the world our 
equalisers have proved them- 
selves to be the ultimate in 

tone control for sound 
recording, reproduction and 
measurement systems. 

Inevitably, they cost a 

great deal. 
But we offer guaranteed 

performance which meets all 
your personal requirements. 

In equalisers which have 
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by engineers rather than a 
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And specifications which 

meet your own exacting 
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o' a Klark Teknik equaliser? 
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assume that electrons were just 
making round trips along the entire 
path just described. Although this is 
not the case, we can proceed as if it 
were and keep in mind that for a cur- 
rent to flow, there must be a round -trip 
path for electrons to follow. Such a 
path is called a circuit or complete cir- 
cuit. If a complete circuit does not 
exist, no current will flow. 

!40 !. it 
So far we've encountered and de- 

fined two very important terms in elec- 
tricity: current and voltage, or poten- 
tial difference. Another important 
electrical quantity is one that relates 
voltage and current. Since a voltage is 
required to push a current through a 
conductor, determining the amount of 
voltage required to produce a given 
amount of current would be a good 
indication of how much "resistance" a 
conductor offered to the flow of cur- 
rent. This resistance can be expressed 
very neatly as the ratio of a voltage to 
the current produced by that voltage. 
This can be written as: 

Resistance = Voltage:Current 

or 

Resistance = Voltage±Current 

or 

Resistance = Voltage 
Current 

Voltage, current and resistance are 
generally expressed in units of volts, 
amperes and ohms, respectively. 
Using these units and the rela- 
tionships just shown, we can say that 
a voltage of one volt will cause a cur- 
rent of one ampere to flow through a 
conductor having a resistance of one 
ohm. Using accepted symbols for vol- 
tage, current and resistance we can 
present the relationship just described 
as a formula: 

Resistance = R = Voltage = E 
Current = I 

or 

R=E 
I 

This formula, and the relationship 
between voltage, current and resis- 
tance it expresses, comprise Ohm's 
Law, named for Georg Ohm (1787- 
1854) who discovered the facts experi- 
mentally. Ohm's Law will be applied 
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Figure 4 

very often in future discussions, so it 
will be helpful to look at the formula as 
it is set up to express each of the 
quantities: 

For Resistance: 

For Voltage: 

For Current: 

II. 

R=E 
I 

E = RXI 

I=E 
R 

!. i"1. 

In order to prepare for next month's 
exploration of direct current circuits 
and applications of Ohm's Law, see 
Fig. 4, which is a pictorial repre- 
sentation of a circuit consisting of a 10 
volt battery and a light bulb. The wire 
inside the light bulb has a resistance of 
10 ohms. This circuit is redrawn 
schematically in Fig. 5. According to 
Ohm's Law, 

I = E 
R 

I = 10 volts 
10 ohms 

I = 1 ampere 

lot ampere 

E = 10 voles - BATTERY FILAMENT 

- 
1=larqve 

R=10olvo" 

Figure 5 

This current flows through the entire 
circuit and is the same everywhere. 

Following the direction of electron 
flow around the circuit indicated by 
the arrows, and starting at the posi- 
tive battery terminal, we can imagine 
what happens to an individual electron 
on a trip around the circuit. First, 
going in the direction indicated, the 
electron travels "through" the bat- 
tery, experiencing a potential dif- 
ference of negative 10 volts. Since the 
battery is connected directly to the 
bulb, the polarity of either side of the 
bulb matches the polarity of the bat- 
tery terminal to which it is connected. 
The potential difference between the 
ends of the bulb filament is also iden- 
tical to the battery voltage for the 
same reason. Thus, the electron, in 
going through the filament from the 
negative end to the positive end ex- 
periences a potential difference of posi- 
tive 10 volts. 

The total of negative 10 volts and 
positive 10 volts is zero volts, so on its 
return to the positive battery terminal 
the electron has experienced a total 
potential difference of zero. This con- 
cept can be expanded to a general rule, 
which states that the sum of the 
potential differences around a closed 
circuit is zero. Whether a potential dif- 
ference is positive or negative depends 
on which polarity is encountered first. 
For an electron, going from a place of 
negative polarity to one of positive 
polarity is considered as crossing a 
positive potential difference. 

Going the other way, from positive 
to negative, is considered as crossing a 
negative potential difference. 

This last concept, that of an electron 
crossing potential differences on its 
trip around a circuit, coupled with 
Ohm's Law, will serve as the tools for 
next month's investigation of more 
complex direct current circuits. 4 

The following books served as 
source material for this article, and are 
suggested reading for those interested 
in obtaining additional information. 
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JILL 
by RUSSELL SHAW 

In the control room of Miami's Cri- 
teria Studios, Firefall guitaript 
Joc Bartley and co- producer Ron- 

nie Albert simultaneously struck 
cigarette lighters. Fear not, for musi- 
cians and guests were not about to em- 
bark on any sort of controlled sub- 
stance adventure; the flame -givers 
were struck to 'illustrate a rhetorical, 
rather quippy analogy. 

All were in attendance to record the 
new, and fourth Firefall album. From 
start to finish, a methodical, painstak- 
ing process. Those involved were at 
the moment fine -tuning one song, a 
moving soft -rocker called "The Love 

That Got Away." The task was to see 
a skeletal rough mix grow intD a full - 
blown final mix. 

So there we were, stud in a 
cloistered facility in the early after - 
noon of a mid- nineties Miami day, the 
beach and all its temptations but a 
short drive over a narrow stub of 
causeway. Lead singer Rick. Roberts 
was in the process of applying a 
"pilot," i.e., a test -vocal to the tune, 
experimenting with different vocal in- 
flections, phrases, etc., when Bartley 
and Albert, striking their lighters, 
jointly quipped: "This take onghta be 
more realistic, Rick. These lighters 
should capture the FirefalP concert 
effect. You've seen people wawa these 
things for encores, right Rick? ' 

That question is readily answerable, 
fir hard as it is for 4 new band to come 

out of the lox smokin' Firefall was a 
gold record commodity from first 
inception -an- outgrowth of former 
players for Steven Stills, the Flying 
Burrito Brotiers, and other bands of 
similar styles. The year 1977 saw their 
initial platter; bolstered by the inclu- 
sion of a. readymade, top -ten single, 
"Just Remember I Love You," the 
issue, and aggregation', was 'already 
well on its way. 

Touring opportunities also beck- . 

oned. First. opening slots with acts as 
wide- rangiig as the Marshall Tucker 
$and and Heart. Then headline roles in 
coliseums, justified by two more gold 
albums, and other hits, such as last 
winter's slighty eerie, yet catchy 
"Strange Way. 

Witnessing the waxing of album 
four (untitled as of press time) one 
grasps immediate comprehension of 
the Firefall recipe. Simple, yet culti- 
vated melodies; a series of hummable 
constructs connected by choruses of 
deceiving complexity; the sensual, and 
never indulgent inclusion of woodwind 
figures into :he above framework; the 
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L to R) Joc Bartley, percussionist Joe Lala, 
producer Ron Albert listen to a playback. 

multi -part harmonies; the fluid range 
of lyrical persona, ranging from a non- 
chauvinistic, haughty approach to 
romantic difficulties, to a tenderness 
which is neither wimpy nor affected. 

Capturing these vinylizations 
requires a studio staff attuned to the 
band on more than just a technical 
level. Twisting some knobs might grab 
at some of the rough edges, but a true 
artistic and personal rapport, based as 
much on vibes as knowledge, signifies 
the true cutting edge to an ideal pro- 
duction effort. 

Firefall's producers are Howie and 
Ronnie Albert. They've been at Cri- 
teria since the early days, when the 
great soul singers of the sixties, people 
like Wilson Pickett, among others, 
would come down and tear their 
throats out. Back then, the Alberts 
were engineers only, but now all you 
need to do is see all the platinum 
albums on the walls: Allman Brothers, 
Bee Gees, Chicago, and others, to rea- 
lize that although Ronnie and Howie 
did not work on all these undertakings, 
that as Criteria staff producers, 
owners of Fat Albert Productions, and 
a record company as well, they are 
truly two of the fastest rising stars in 
their chosen field. 

During a break, and also during 
sporadic intermissions, Modern 
Recording sat down with Howie 
Albert to exchange ideas, thoughts 
and attitudes about Firefall and about 
the business of producing in general. 

MODERN RECORDING: Many 
musicians prefer to work at night, 
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engineer Don Gehman, Rick Roberts and 

fewer distractions and so forth. Yet 
with Firefall, you seem to be on a fairly 
rigid schedule -11 a.m. through 7 p.m. 
You obviously have a reason for this. 

HOWIE ALBERT: When you work 
at night you don't get a lot done. This 
way, when we finish at seven, there's 
time to go home, clear your head and 
make judgments while you are still 
awake. You're not burnt out. Let me 
tell you something else. We keep a 
graph on all projects, both day and 
night, and in no instance did we find a 
faster pace at night. Economically, 
day work pays off, budgets and studio 
time are less. 

MR: How did you originally get 
started here at Criteria? 

HA: I was a musician first. I was 
offered a job here through Tom Dowd 
and Jerry Wexler, who were working 
with Wilson Pickett. Ronnie was 
already here, so for me it was a crash 
course of learning the board. 

MR: What was the first album you 
produced? 

HA: We did not become producers 
overnight; but rather in steps. Like on 
the Joe Walsh album, The Smoker You 
Drink, The Player You Get, it can be 
the case of the producer not being 
there all of the time, you doing every- 
thing but the vocals and the mix, and 
then the album coming out and you 
not getting credited the way you 
should be. Guess that's called getting 
f- - - ed over royally. 

Our first "official" album, though, 
was a group called Rasputin's Stash 
about eight or nine years ago. 

MR: Who are some of t 
that you've worked with up 

HA: Stephen Stills, Blac 
kansas], Crosby, Stills 
McGuinn, Clark & Hillm 
Wright, Eric Clapton, and Fire 

MR: How did you get to pro 
these guys [ Firefall]? 

HA: Tom Dowd was producing their 
last album (Elan). Firefall's manager 
at the time, Mick Fleetwood, heard 
some of the tapes and thought they 
needed more work. There was a feeling 
that a few of the tunes could have used 
a little more embellishment, but at 
that time, Tom had moved on to 
another project. Meanwhile, Rick 
Roberts of Firefall, who had been with 
Steve Stills at about the time of 
Manassas, and had gotten to know us 
back then, called us up and asked if we 
were interested. We were. 

MR: What changes did you make? 
HA: We did what we thought would 

make the album more commercial, like 
the flute and string stuff on "Strange 
Way," and the overdubbing of drums 
and bass on "Sweet and Sour." Ori- 
ginally it was done acoustically. 

MR: If you were to describe the 
music of Firefall to someone who had 
never heard the band, what would you 
say? How do those traits dictate your 
approach behind the board? 

HA: They have very good melodies, 
have good hooks and are very commer- 
cial. They appeal to women a lot. Plus 
there's the harmony thing too; the 
Firefall voices are pleasing to listen to. 
Firefall's music is in the middle ground 
between a Crosby, Stills & Nash folk 
vein and a Fleetwood Mac rock vein. 

Basically, what we do is in the area 
of sound reinforcement, to make it 
sound modern and fresh, to change as 
it flows along. 

MR: Firefall is based in Boulder, 
Colorado, and Ronnie and you are 
based here in Miami. There must come 
a time, at the commencement of an 
album project, when you all get 
together and the songs are introduced 
to you. What are the dynamics of that 
both logistically and artistically? 

HA: We flew out to Colorado. The 
guys have a practice hall out there. 
They did some playing, and we did 
some listening. There was an abun- 
dance of songs: they tend to be ex- 
tremely prolific writers. 

When it comes down to getting the 
material studio -ready, I don't like to 
rehearse a band. They shouldn't learn 
things lick for lick, because if we get a 
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flash [in the studio] that some other 
part might work better in this section 
or that, it costs you more to "unlearn" 
a song. We're not in for egos, we're in 
to make a record. 

MR: How do you approach working 
with your engineer? 

HA: Don Gehman, engineer for the 
Firefall album, is actually a producer 
in his own right. He co- produced an 
album for a group called Breathless for 
EMI -America. We consider him part 
of a threesome in Fat Albert Produc- 
tions. It is good in that we can give 
him stuff that, since things are going 
so good, we can't handle. He's also re- 
sponsible for the designs of all the 
monitor systems in here. 

MR: There are those former engi- 
neers, now producers, that, since their 
ascension, have lost day -to -day aware- 
ness of the latest technical develop- 
ments in the world of audio. Ever find 
yourself in such a predicament? 

HA: Well, fresh things are happen- 
ing all the time. I used to be more tech- 
nical minded, but I haven't gone to an 
AES convention for the past two 
years. I haven't lost touch though, 
being involved in Criteria I'm aware of 
all the latest gadgets, and since manu- 
facturers, like MCI, for instance, like 
to build with the user in mind, I wind 
up rapping to them a lot. 

MR: I noticed that you and the engi- 
neer keep a log book on each project. 

HA: Yes, let me get it for you. 

Howie returned two or three minutes 
later with the said book, more like an 
encyclopedia, including every tune, 
track, time, tape, position, overdub, 
vocal and instrumental during the 
whole proceeding, from start to finish. 
An example, chosen randomly: 

"The Love That Got Away" 

Trk. Inst. Mic Artist Date Time 

(listed 1 -24) 

9 EGT 86 

(elec. guitar) 

11:45 a.m. - 
Larry 6/6 12:20 p.m. 

Burnett 

Quickly, Howie brought the session 
bible back to its cubbyhole, and our 
chat continued as engineer Don Geh- 
man dropped by to listen and join in. 

MR: Ever been turned on to working 
with "live" sound? 

HA: I've done some "live" record- 
ings, but the studio is where it's at. 
There you can refine to a point of near 
perfection, but in a club or concert hall, 
with all those acoustical bugs, and the 
impreciseness, it just is not the same. 
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Producers (L to R) Ron and Howie Albert. 

About this time Howie got called 
back into the control room to do some 
mixing, which left engineer Don Geh- 
man and this scribe in a Criteria 
second floor conference room, to chat 
about nuts and bolts stuff. 

MR: How did you become involved 
in studio engineering? 

DG: I have a technical education 
background, having had electronics 
training at Penn State. I've also 
played the viola for ten years, so I 
have a musical perspective also. 

I worked for Clair Brothers Audio 
for ten years. I constructed sound 
equipment used on "live" shows by 
Yes, Chicago, Crosby, Stills, Nash, & 
Young and Steven Stills. I also worked 
with Steve Stills on the road. Steve 
knew Ronnie and Howie from other 
projects, and so I was told that they 
needed an engineer here. I've been 
with Criteria for five years now. 

MR: What are some of the albums 
you've worked on? 

DG: Firefall, Henry Paul Band, 
McGuinn, Clark & Hillman, John 
Cooper, Pure Prairie League, and 
Chicago's last album, Hot Streets. 

MR: Let's get to some technical 
material, specifically, specs for this 
new Firefall album. A good place to 
start would be mics, What do you use 
on Mike Clarke's drums? 

DG: AKG D -12 or Sony 55 on the 
kick drum. I'm conscious of making 

each sound a part, and I like the way 
they sound without equalizers. I'm not 
equalizer oriented. Continuing, AKG 
414 on snare. I'm a big fan of a lot of 
snare. I also work with Beyer M -88s on 
toms; they're a dynamic mic, warm, 
with a lot of punch and a nice back end. 
Also, AKG 452 on cymbals, and Neu- 
mann KM -85 on high hat -on the side. 
It gives nice leakage in the area, so you 
don't need another mic. 

MR: We also noticed the addition of 
percussionist Joe Lala on a couple of 
tunes, obviously to bring out the un- 
derlying rhythmic subtlety of Fire - 
fall's music. How do you record Joe? 

DG: I generally mike Joe with one 
Shure SM -81 on congas, and a Neu- 
mann U -47 on timbales. 

MR: What is your view on the booth - 
ing of drummers? 

DG: I don't like to do it. It can bring 
on a psychological mess ... not only 
that, but I like the ambience of room 
mics. I like drums being part of the 
complete room ambience. 

MR: Here at Criteria, there is a good 
deal of funk [R &B] recording done. 
Drums play a vital role in funk. For an 
engineer such as yourself, what techni- 
cal adjustments must be made be- 
tween that genre and rock? 

DG: More room mics should be used 
in rock. You need more ambience. With 
funk, it is padding and muting of the 
instrument so there's little hangover. 

MR: What is your optimum way of 
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recording bassist Mark Andes? 
DG: We don't use any bass mic. We 

don't want to mix that up with any- 
thing else, because then you have a 
problem of phase cancellation in the 
mix. He [Andes] has a Fender Preci- 
sion bass, and we work with a dbx 155 
limiter. With electric bass, choice of 
mic is frankly less important than 
choice of [amplifier] head and strings. 

MR: This band has, of course, two 
primary electric guitar players, Joc 
Bartley and Larry Barnett. How do 
you work them? 

DG: Joc uses a Les Paul most of the 
time, and a Telecaster once in a while. 
Larry's got a different guitar, an 
Alembic, but I mic them the same, 
with a Neumann KM86. We use power 
alternators. They allow you to run 
amps without a great deal of distor- 
tion. You can run them fairly loud, but 
they remain in balance with the room. 
This technique allows you to avoid a 
great deal of leakage problems. 

MR: Rick Robert's voice is obviously 
a vital part of the Firefall sound. How 
do you both analyze and harness it? 

DG: Well, he's not easy to record. 
He's got a lot of power and good dyna- 
mics. He's a tenor, but has got a lot of 
range in falsetto. Sometimes, he'll hit 
you with a lot of power, other times 
with feeling, which he brings out from 
the chest. He's got a controlled, 
trained voice. The best mics for him 
are the Neumann 87 or the AKG 414. 

MR: David Muse's flute and sax 
playing are a Firefall trademark; airy 
creative rides are part of the overall 
appeal. How do you capture it on tape? 

DG: The AKG 414 or Neumann 87 is 
best for flute. For sax, the Neumann 
47, 86, or 87, depending on whether it's 
a single sax, a component of a horn 
part or an overdub. 

MR: Can't help commenting that 
these monitors are comparatively 
small. Given your resources, why don't 
you go for the biggest? 

DG: There's a good reason for that. 
This material will eventually end up on 
turntables, and most people, face it, 
have those two or three hundred dollar 
systems. We've got to think in their 
terms somewhat, so we've got David 
50s [The David Series is in the Visonik 
of America line. The two -way D -50 
model measures 63/4" high, 4'/e" wide, 
and 4'/4" deep.] in our monitoring sys- 
tem, working with our MCI 536 32- 
channel board, dbx 160s and Lexicon 
prime time pre -echo delay. 
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MR: How is the room set up? 
DG: This room has a 41/2-second echo 

chamber. We can also get short DDL 
delays in the 30 millisecond range; we 
have a lot of digital echo in the house. 
We have [an] EMT 250 [digital reverb 
unit] and [a] Lexicon [unit], but I like 
"live" chambers and plates. 

We have an Eventide digital delay, 
and Harmonizer, which is used a lot on 
vocals and guitar. We also employ a 
URE I 1176 vocal limiter. 

MR: Tape? 
DG: We now rely on 3M 250. We pre- 

viously were using Ampex 456. 
MR: Your approach to the intrica- 

cies of mastering? 
DG: We've been sending our masters 

out to two or three places, but we've 
been getting some of the best results 
here. A Danish company has designed 

a master cutting system where a 
Scully lathe accommodates its head. It 
seems superior to Neumann, gives 
more frequency response, and makes 
the record sound more like a tape. 

* * * 

Record, tape, or whatever, it seemed 
incongruous that while bathers baked 
in the June Miami sun, six musicians 
and technical whizzes were collaborat- 
ing on an album slated for fall release, 
and that in much of the country snow- 
drifts would be dodged by autos en 
route to shopping centers to buy this 
surefire hit album in time for Santa's 
arrival. Yet in the time -warp world of 
recording, where tomorrow is today, 
and vice versa, this is just standard 
operating procedure. 
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The early sixties was a particularly ripe period for Rhythm 
& Blues music in America. Labels such as Atlantic, Motown, 
and Stax /Volt were turning out great records in the same 
vast quantities many labels have been turning out disco 
records (no value judgment) today. 

Each "soul factory," be it Atlantic in New York or 
Motown in Detroit, had its own house band, or stable of 
musicians. One group of players could be heard on, for 
instance, all the records by Aretha Franklin, Wilson Pickett, 
Donny Hathaway and Brook Benton. The tunes and arrange- 
ments would vary from artist to artist, but the soulful 
sounds of the Atlantic house band (a.k.a. King Curtis' band) 
would be heard on all the records by those artists. 

The members of Stuff are rooted in the house band tradi- 
tion. Stuff members Eric Gale (guitar), Cornell Dupree (gui- 
tar), Gordon Edwards (bass), and Richard Tee (piano) staked 
their claim in the music business as session players on R &B 
dates in the sixties. Richard Tee worked extensively for Mo- 
town, as did Eric Gale. Cornell Dupree, whose father Cham- 
pion Jack Dupree was a noted R &B bandleader [anal, inci- 
dentally, a fine blues pianist and songwriter] appeared on 
many classic Atlantic recordings. Gordon Edwards has been 
a mainstay of the New York City studio scene. 

Stuff is state- of- survivalR &B. Its brand of music certainly 
does not dominate the charts, although the players appear on 
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some of the best selling records as hired session men, includ- 
ing Ashford & Simpson, Joe Cocker, George Harrison, 
Quincy Jones, Billy Joel, Carly Simon, James Taylor, Paul 
Simon, Phoebe Snow, Chuck Mangione and Bob James' 
dates. When they are on their own, the members of Stuff, 
which also include Chris Parker (drums) and Steve Gadd 
(drums), go back to the blues- and gospel -flavored music that 
is their heritage. It is a music of struggle and camaraderie, of 
strength. It is a laid -back form that connotes family, and at 
the same time promotes individual stretching out. This 
music is a sizable branch on the tree of great Black music 
that is America's alone. 

Though they had played together in various combinations, 
the members of Stuff first became known as a working unit 
while backing Joe Cocker on one of his comeback tours a few 
years ago. They have since gone on to record three records 
for Warner Bros. The latest is Stuff It! (BSK 3262). 

This writer was fortunate to have caught one of the rare 
appearances by Stuff, at Long Island's My Father's Place. 
(The lucrative studio life of New York City makes it unprofit- 
able for these gentlemen to tour regularly.) Between sets, I 
was able to corral Richard Tee, Chris Parker, Cornell Dupree, 
and ever so briefly, Eric Gale for an interview. I would throw 
out a question here and there, but basically this is running 
conversation among the players. Some of the extemporane- 
ous comments make this an unusual, and sometimes 
enlightening, interview. 
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Modern Recording: When did you 
become studio musicians? 

Cornell Dupree: In 1968, after I re- 
turned from Texas. I was studying 
with [bassist] Chuck Rainey. He had 
gotten into recording and he intro- 
duced me to certain people. The same 
with Eric, he was into it before me. 

Richard Tee: Eric was into it before 
me. I started recording at Motown in 
1963. I graduated school in 1961, 
that's when I met Eric and Purdie. 

CD: Purdie also turned me on to a lot 
of sessions. And, when Eric left town 
for a while -he went to Jamaica for 
about a year or so -I worked with all 
of his current clients. 

I was working with King Curtis at 
Atlantic and I was working with all 
the people around there ... and I did 
Wilson Pickett, Aretha, Roberta 
(Flack), Donny (Hathaway), Brook 
Benton, and on and on. 

MR: Let me ask you what some of 
those Aretha Franklin sessions were 
like. They were classic. 

CD: Yeah! They were. They were 
fun, nice music, and good people on the 
sessions: myself, Purdie, Chuck 
Rainey. The songs always influenced 
the performance a lot. 

RT: We'd play a song and get a 
groove, and she'd say, "No, don't play 
it that way, play it this way." 

Aretha and [producer] Jerry [Wex- 
ler] could put things together. He was 
inside behind the board and could hear 
the whole thing better than we could. 
He'd say, "Let's try this or this," and 
it would really work. 

MR: Jerry Wexler gets credit on 
some of those records for arranging as 
well as producing. As a listener, that 
always seemed like an overstatement, 
as the interaction among the musi- 
cians seemed to be the arrangement. 

CD: Correct. Everyone would hear 
the song, and then attack it. 

MR: How about the Motown ses- 
sions. Was that a whole different 
group of people? 

RT: No, well ... I didn't do that 
many in Detroit. I did most of my 
Motown stuff here in New York. When 
they closed their offices here and went 
back to Detroit, I stayed here and 
started freelancing. I was born and 
raised here in New York. 

MR: What are some studios you 
guys like to play in these days? 

CD: Electric Lady's nice. I like 
Atlantic. The Record Plant. 

Chris Parker (who entered the room 
a minute before): Studio preferences 
differ radically according to your in- 
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strument. A place that makes a guitar 
or piano sound great may make drums 
sound terrible. Some places have that 
long shag carpet and the drums never 
sound like drums. I'm talking about 
when I'm sitting right there and play- 
ing them. 

CD: I like the small studios where 
you can hear everyone without the 
tape and earphones. 

RT: I like a studio that just sounds 
"good." 

CD: A lot of times it's not the studio, 
it's the engineer that gets the sound. 

RT: I dig A &R [New York] because 
of [engineer /producer] Phil Ramone. 
Phil Ramone makes everybody sound 
just right. 

CP: There are other great engineers 
[at A &R]. Everybody who seems to 
work there ... Elliot Scheiner. It's a 
good room. Both rooms, The way they 
have it set up is like a stage. On the top 
level are the drums and bass and gui- 
tar. The piano and keyboards, percus- 
sion and stuff are on the next level. It 
makes it really easy because you have 
direct eye with the engineers and the 
people you're playing with. It's real 
simple, nothing tricky about it. 

MR: Chris, do you use different 
drums in different studios? 

CP: Well, the studios that I like 
either have their own set of drums, 
that's a good sounding set, or if they 
don't, I have my own sent in, which are 
Yamaha. I know what they'll put out 
and how they'll react. Even in the stu- 
dios with all that carpet, they will still 
be resonant enough. In those [car- 
peted] places they have drums with 
only one head on them and lots of tape, 
which makes it great for the engineer, 
I guess, but it isn't a drum anymore. 
With one skin, the sound is much 
thinner and clearer, but it's not fun to 
play and it doesn't sound good. I'll use 
what's there if it's good. 

MR: I've heard that the Power Sta- 
tion is a real good place to play. 

CD: That place has a good sound. 
RT: A "live" sound. 
CP: If they had set up the big room 

at the Power Station with a stage like 
the one I was talking about, it would 
be perfect. You could look over and see 
the piano player. 

MR: What studios are or tend to be 
"live" oriented? 

RT: A &R's "live." 
CP: Penny Lane's pretty good. 
CD: Speaking of Penny Lane, where 

is that located? 
RT: Penny Lane's at the MGM 

Building, 1350 Sixth Avenue. 

CD: You got a 2 o'clock there on 
Monday? 

CP: Yeah, you going to be there? 
CD: Yeah. 
CP: Good! 
MR: Richard, how many different 

keyboards do you use? 
RT: I try to bring it down to just 

three: acoustic, Fender Rhodes, and if 
I have to, organ. For me, those three 
are enough for me to do whatever I 

have to do, or say whatever I have to 
say about whatever I'm playing. 

MR: What kind of organ? 
RT: Hammond B -3 or C -3. They're 

both the same thing, only the C -3 has a 
lot more wood and weighs about 500 
pounds more. Like in the old Broad- 
way [recording studio], they had a C -3. 
Most studios use the B -3 because it 
has wheels and you can move it. 

MR: Cornell, what sort of setups do 
you use? 

CD: I just bring my guitar. I always 
request a Fender Twin Reverb amp, 
when there's an option. A lot of times 
they don't have anything that you're 
familiar with, and you have to deal 
with that or go direct, which doesn't 
make much of a difference because the 
sound comes from the guitar. 

RT: If you use a phase or something 
like that you have to use an amp. 

CD: Well you can still go direct. 
RT: Oh, you use a direct box, like 

with a clavinet. 
CD: Right. You put the thing in be- 

tween your instrument and the direct 
box. Actually, the best thing to do is 
to record it direct and then phase it or 
do whatever trick you want to do. If 
you put the distortion unit in between 
the instrument and the direct box, 
sometimes it makes a lot of noise 
which they can't take out or do any- 
thing about. 

I use a Fender Telecaster guitar and 
a Fender Twin with Lansing speakers. 
I got an additional pickup on the gui- 
tar, a DeArmond. With that equip- 
ment I usually get the sound that I 

want. I don't use too many effects. I 

try to do it as natural as possible. 
CP: I can't understand the two -amp 

set -up that Eric has. I've heard of guys 
that have stereo guitar . . . 

CD: It's just a two -amp set -up. It's 
not stereo. 

MR: I was wondering how all of you 
like to have your instruments miked. 

CD: We don't have very much to do 
with the miking of it. 

RT: We just go ahead and play what 
it is we want to hear. 

CD: Once you get the sound right, 
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HOW 
TO GET THIS 

MAXELL 
TAKE -UP REEL 

FREE. 
Now, for a limited 
time, when you buy 
three 7- or 10 -inch, 
1.0 mil, Maxell 
Ultra- Dynamic 
Open -Reel Tapes, 
aside from getting 
the best recording 
tape anywhere, 
you'll get a precision 
metal Maxell take -up 
reel at the best price 
anywhere. 

Absolutely free. 
Offer good at par- 
ticipating dealers 
while supplies last. 
Maxell Corporation of America, 
60 Oxford Drive, Moonachie, N.J. 07074. 
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leave it there. 
CP: I'll tell you something. I can tell 

by the way a microphone looks and the 
way the guy places it whether it will 
sound good or not. I don't know their 
names, but I know . . . 

CD: The ones that get the good 
sound, certain shapes. 

RT: For your drums, or for anything 
in general? 

CP: Just for drums. There are cer- 
tain mics that really work good, and 
certain positions too. 

MR: Could you talk about some in- 
teresting sessions that you've done? 

RT: They've all been interesting and 
different sessions. 

CD: Sometimes you might like the 
music better than at other times, some 
jazz here, or some funk here, or some 
waltzes over here. 

RT: I had a really challenging date 
once. The fellow had some 50,000 
notes. I said, "Whoo Boy!" It was a 
challenge and it was fun. Sessions 
vary, but it's not as if one's great and 
one's lousy. They all go differently. 

CP: The only really hard ones are 
where the producer or the arranger is 
not sure what he wants and he's not 
open to what you have to say. You 
could say, "What really should be hap- 
pening is this," but he doesn't want to 
believe it or something. 

CD: Also there are times when the 
musicians are not on the same wave- 
length, not locked in. The music is 
waverin' and not groovin'. Or the engi- 
neer could be fouled up. 

RT: It requires teamwork. 
CP: The engineer has to be as inter- 

ested in the music as the musicians. 
RT: A good quarterback and a poor 

team don't amount to much. 

MR: Have you found that through 
the years, the process of making a 
record has become more complicated? 

CD: I find that there are more people 
involved and less music being played. 
It is less interesting to me. 

RT: Even though you have all this 
24 -track business and everything- else, 
when you do it "live" in the studio, it's 
still the same thing. The continuity, 
the idea that everyone is groovin' on 
the same thing is still the story. You 
all hear what everybody else is doing. 

CD: It's the people that make it as 
complicated as it is. 

CP: It's also the time factor. I often 
think that I like jingles better than 
record dates. With jingles, they only 
have an hour to get the thing right. 
Even though the music's going to be 
mixed way down, they still want it to 
be right. The engineers are moving 
back and forth, putting things here 
and there. "Time is money" and all 
that, of course. 

RT: I like that [jingles] because no 
one's fartin' around. They're takin' 
care of business. If I can do something 
in five minutes why should I take a 
half an hour. 

CP: Everybody's much more effi- 
cient when they know they have very 
little time. On record dates, some- 
times, they can take an hour just to 
get a reading on a snare drum. I know 
how I feel and I know it drives other 
guys crazy. That has an overall effect 
on the whole record date. 

CD: You know what's going to make 
things simple, is when they introduce a 
mixing board that the drummer and 
the other musicians can sit there and 
do their own mixing with. 

RT: They have that. 
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FOR THE 
SMALL STUDIO OWNER 
WITH BIG IDEAS. 
If you're a small studio owner. you may have a problem: 
your ideas are far beycnd your present equipment. 

Maybe you're an engineer dreaming of an 
automatef 24 -track studio. May vou're a producer, 
searching :-or the next big thing." Maybe you're an 
a -tist, trying to land a record cor_tract. Vlha = you need 
is something that will get you frcrr where you are to 
where you'd like to be. 

Sound impossible? Nct to us. At dbx we're 
committee .o make professional recording teclnology 
available tc anyone with the detrrrrination to make use 
of it. We ma= :e a line of rack- mountEble sigral -proc- 
essing devices designed and priced especially for the 
small studio. 

Our tape noise r eduction systems, the 155 
4:4- channel, switchable), :he RM -:55 ;8 -channel, 
s.vitchable) and the 158 (8- channel, similtaneous), all 
offer tne carne 30 dB noise redu :ton and 10 dB head - 
room improvement as our state-c:-the-art units and are 
filly compatible with _hem. They Enable you :o make 
master quality tapes, instead of dernos, on your present 
equipme -t 0 J 161 and 163 compressor1liníters feature 
true RMS signal detection, which c_ose_v resembles the 
response of the human ear, and feed forward gain 
reduction. which allow for infinite oornpression capabil- 
ity. The _63 employs Over Easy' compression, the 
most nat.:ral- sounding you've ever head, anc its "one 
knob" operation is the simplest around. 

We rant guarantee our products wil _-Hake' you 
a star. Bu: if you've got the talent they'll take you as far 
as you want to go. dbx. Incorporated, 71 Chapel Street, 
Newton, MA 02195 617-9E4-3210. 
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CD: Not here in the States. 
CP: No, but they have it in Japan. 
RT: You're talking about that thing 

we had on that session. 
CD: That's the most modern thing 

that I've hit upon. While you're re- 
cording you can mix the sound for 
your earphones just the way you like 
it. Each person has his own little mix- 
ing box and a set of earphones. Even- 
tually they should set it up so that you 
can have the option of having the tape 

inside the control room sound like each 
individual mix. 

RT: That's eight different boxes. 
You can't play it back so that it will 
sound like eight different mixes. 

CD: They can have some way of re- 
cording all the separate mixing infor- 
mation and applying it individually to 
the playback, so that you can hear 
Richard's mix, or Chris' mix. I find 
that it's the drummers who have the 
hardest time getting the sound that 
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PROFESSIONAL 

THIRD -OCTAVE EQUALIZER 

THIRD- OCTAVE STEREO EQUALIZER TO3OU R 

WITH PERFORMANCE /SPECIFICATIONS ABOVE ALL - 
at a price the budget- conscious pro can afford. 

FEATURES 
15 -band %, octave equalizer -Iwo channels 
6 -band alternate %, octave equalizer -two channels 
Zero-gain level controls 
L.E.D. Indication of unity -gain In /out level balancing 
System 1 /IIne equalization -either channel 
System 2 /tape equalizatIon- either channel 
Low shelving -3dB@ 15 Hz,12dB per octave roll oft 
Eq defeat- separate (each channel) 
600 ohm balanced or unbalanced operation 
Zero Insertion loss 
Stereo operation 
Mono operation -each channel separately 
Tape monitor circuit 

SPECIFICATIONS 
TOTAL HARMONIC DISTORTION .01% @ 2V RMS 
IM DISTORTION .01%@ 2V RMS 
SIGNAL -TO -NOISE 114dB -10V RMS output - 

100dB-2V RMS output 
INPUT CAPABILITY Maximum 10V RMS -22dBM 
OUTPUT CAPABILITY 1OV -22dBM 
INPUT IMPEDANCE 47K- balanced or unbalanced 
OUTPUT IMPEDANCE 600 ohms- balanced- 

300 ohms -unbalanced 
ISO CENTER FGEQUENCIES (Hz) (' /, Octaves) 40, 50, 63, 

80, 100,125,160, 200, 250, 315, 400, 500, 630, 800, 
1K; (Alternate y, Octaves) 1.6K, 2.5K, 4K, 6.3K, lOK,16K 

BOOST /CUT INDIVIDUAL CONTROLS ± 22dB (all other 
controls at max); ±15dß (all other controls at zero) 

LO FILTER 3dB@ 15 Hz,12dB /octave 

PRICE INCLUDES WALNUT SIDE PANELS AND COMPUTONE CHARTS $550. 

BASIC EQUALIZER $249.00 
9 EQUAUZER FEATURES: 

1- Environmental EQ Test Record and Corn- 
putone charts 2 -EQ Tape Recording 
3-Tope Monitor 4 -Two Master Output Level 
5-EQ defeat 6 -±16dß -12áB EQ/octave 
7- S /N -105dB 8- Cabinet Included as 
shown 9 -THD less than 0.01% @2V. 
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FREE! 16 -page Full -Color Broc 
Includes TEST REPORTS, complete specifications, Class "H" amplifier 

ENGINEERING REPORT, HI COMPARISON CHART, and the "WHY'S 8 
HOW'S" of equalization -an easy -to- understand explanation of the relation- 
ship of acoustipS to your environment. Also contains many unique IDEAS on 

"How the Soundcraftsmen Equalizer can measurably enhance your listening 
pleasures;' "How typical room problems can be eliminated by Equalization :' 

and a 10 -POINT "DO- IT- YOURSELF" EO evaluation checklist so you can 
FIND OUT FOR YOURSELF WHAT ED CAN DO FOR YOU! 

SEND $6.00 FOR EQUALIZER- EVALUATION KIT. 1-12" LP TEST RECORD. 

SET OF COMPUTONE CHARTS 1 COMPARISON CONNECTOR. 1 INSTRUCTION FOLDER 

_Aiby SOUNDCRAFTSMEN, SANTA ANA, CA 92705 Canada: ESSAUDIO(Canada)LTD., Ontario, 
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they want. 
CP: I know. If you hear your bass 

drum hitting in the earphones real 
loud, it's real weird. 

CD: On the playbacks, even when we 
were doing the Stuff recordings, you 
and Steve could never get the sound 
the way you wanted it to be. It's hard 
to translate the idea of how you want 
the drums to sound, the tones that you 
want. Deep, thick, thin, sharp, blunt, 
or whatever. 

CP: You can't find the words. The 
sound of some old Elvis records have a 
particular sound. I don't know what it 
is, linoleum floors or something, one 
microphone. It's a great sound and it's 
hard to separate the elements of it. It's 
a great snare drum sound. 

RT: It's like the old Motown drums. 
CP: They have no tape [delay] on it, 

no nothing on it. 
CD: All the sessions that I've done 

in Los Angeles ... let's say you are 
scheduled to work from 3 o'clock until 
6, everybody gets there at 3 o'clock. 
From 3 until 4 or 4:30, they work on 
getting the drum sound, and then 
everybody else comes in to get a 
sound. You're workin' from 5 till 6. 
Talk about laid back and not being 
straightahead. You'll get one song 
down depending on the budget that 
you're working on. "Hey guys, we 
can't get you today, come back tomor- 
row we'll do it then." 

(At this point, Eric Gale walked into 
the room.) 

CD: Hey Gale, just got off his motor- 
cycle. We'd like to have some of your 
comments about recordings. 

CP: We'd like to hear some of the 
things you say to engineers and pro- 
ducers when they're talking to you. 

ERIC GALE: I didn't come in here 
for an interview, I just wanted to know 
if you had a medium -gauge pick. 

CD: I do have a medium -gauge pick. 
This particular pick won't break too 
easily because it is tortoise shell. You 
keep it under your hat because it's 
illegal to have it. I told them not to kill 
the turtle. 

MR: Cornell, do find that you have 
greater respect for some of the older 
producers, like Jerry Wexler, than 
some of the newer guys? 

CD: Not really. Producers are pro- 
ducers. You've got your good ones and 
your bad ones. 

RT: Like anything else. 
CD: It's pretty much the same: get- 

ting something interesting, and get- 
ting the right ingredients. 
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A RIBBON 
FOR THE ROAD 
Beyer thinks the ribbon microphone is too good tc be 
left behind. So we desigrezi our M500. which comes 

with a protective carrying case, to stand u D ro the 
rigors of the road. It's a true handheld oerformer'5 mic 

that's ruggedly construc:ed for touring and remove 
recording, without sacrificing sLper . r sound. 

The heart of the M500 is Beyer's exclusive corrugated 
aluminum ribbon. Its extremely low mass not only 

makes it highly responsive to transierts, but ruts less 
strain on the points where t is attached to the trans- 

ducer to stand the high SP L's of live perfr'rr-ance The 
transducer is in a protective s.tbassembly., isclared by a 

resilient suspension system. And a spec al four -stage 
pop filter limits the sound pressure on tie ribbon 

when a performer is working close to the mic. 

We don't recommend the M500 for harn merug na Is 
cr fighting off groupies. But t can do aneth ng a mic has 
:o do, anywhere it has to be cone. We've male tees of 

thousands of them, and ç9.5% are still or the rcad. 

THE BEYER M 500 

ca-yin,3 case 

'4EY DYNAMIC 

Beyern 
Dynamic 

euRnis AUDIOTRO'VJIES, 
5 -05 Burns Ave Hicksville, NY 11801 (51 5) 935 -8000 
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Alrf 
BY LEN FELDMAN 

Updating Amplifier 
Specs and Measurements 

If you read the "Vital Statistics" table which 
appears in conjunction with Norman Eisenberg's and 
my report concerning the Cerwin -Vega Model 400 
power amplifier [August 1979 issue] you will note that 
it has been expanded considerably compared with the 
number of measurements previously reported for 
amplifiers in our test reports. It's not that Norman 
and I have become more ambitious. Rather, an under- 
standing of audio amplifier technology and design cri- 
teria has been growing within the audio industry. 

For many years, the complaint of the purist ampli- 
fier "listener" has been that the standard, steady - 
state measurements which manufacturers of audio 
amplifiers had traditionally reported in their speci- 
fication sheets had little bearing upon the way an 
amplifier actually sounds when reproducing musical or 
vocal signal waveforms. Which of us has not experi- 
enced listening to an amplifier rated at 1.0% total har- 
monic distortion and discovering that it sounded 
"better" than another amplifier, having a similar 
power rating, but a total harmonic distortion rating of 
only 0.1 % -or even 0.01 %? Clearly, we were either not 
measuring the right things, or else we weren't 
measuring some of the things that needed measuring. 

Amplifier designers and engineers have been trying 
to find ways to correlate measured results with lis- 
tened-to impressions for a long time. I would not dare 
to suggest that the new items now included in our 
amplifier -test "Vital Statistics" table come even close 
to solving the problem. But I do believe that some of 
them begin to tackle the problem in ways that haven't 
been practiced before. Since I am basically a technical 
person, I have to believe that someday we will be able 
to fully and completely measure the performance of an 
amplifier in terms that will tell the user what to expect 
when that amplifier is used in the reproduction of 
music. But until that time comes, we can at least in- 
crease the scope of our measurement techniques to 
keep pace with the latest measurement philosophies, 
as they are promulgated. 

Simply to hit the reader of MR with a whole host of 
new numbers and but a brief explanation in last 
month's issue didn't seem entirely fair. So, I decided to 
devote this "Ambient Sound" column to a summary of 

what's behind some of the new amplifier data we will 
be providing in future power amplifier test reports. It 
will help if you flip back and forth to our Crown test re- 
port (and the accompanying "Vital Statistics" chart) 
as you read on. 

IM Distortion, Rated Output SMPTE 
There's nothing really new here, except for the fact 

that we are now identifying this IM distortion 
measurement for what it is: a two tone measurement 
consisting of 60 Hz and 7000 Hz, mixed together in a 
4:1 ratio, as specified by the Society of Motion Picture 
and Television Engineers. When a low- and high -fre- 
quency mixture such as this is applied to an amplifier, 
the higher frequency may modulate the lower fre- 
quency, to produce sum -and -difference frequencies 
which were not in the original signal complex. Since 
such sum- and -difference components are not har- 
monically related to the desired signal components 
(are not multiples of either of them), the presence of 
this form of IM distortion, in small amounts, is sub- 
jectively more annoying than the same percentage of 
harmonic distortion might be. In the days of tube 
amplifiers, it was not unusual to find that SMPTE dis- 
tortion often ran four times as high as harmonic dis- 
tortion. With modern, solid -state amplifiers, SMPTE- 
IM is often as low, or lower than the total harmonic 
distortion and therefore is not as useful a measure- 
ment as it used to be. 

CCIF IM Distortion 
CCIF is the French abbreviation for the In- 

ternational Consultative Committee for Telephone and 
Telegraph and their method of IM measurement in- 
volves the use of two relatively high- frequency tones 
as a test signal. When these two signals (normally 
spaced 1 kHz apart) are passed through an amplifier, a 
certain amount of "difference" frequency may be pro- 
duced at 1 kHz. In making this measurement, the two 
frequencies are mixed in a one -to -one ratio. The ori- 
ginal, high- frequency signals are filtered from the out- 
put by means of a band -pass filter tuned to the 1 kHz 
difference frequency and the residual 1 kHz com- 
ponent is expressed as a percentage of the original sig- 
nal peak -equivalent amplitude. This type of measure- 
ment shows up subtle differences between amplifiers 
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which neither THD nor SMPTE measurements would 
do, especially since high- frequency signals are used. 
For a complete measurement, you are supposed to try 
the test with several combinations of frequencies, al- 
ways 1 kHz apart, but in my experience, the worst - 
case condition arises when the two frequencies used 
are 19 kHz and 20 kHz. 

IHF IM Distortion 
The newly approved Amplifier Measurement Stan- 

dards developed by the Institute of High Fidelity take 
the two -tone IM measurement method a giant step be- 
yond the CCIF approach. Instead of measuring only 
the 1 kHz "beat note" produced by an amplifier when, 
it is fed with a pair of test tones separated by that fre- 
quency, the IHF IM test requires that all components 
of distortion arising out of intermodulation between 
the two test frequencies must be included in the final 
distortion percentage figure. What other components 
are likely to arise? Well, if the two test frequencies are 
labeled f1 and f2, there may arise components at f1 -f2 

(the previously noted 1 kHz) as well as additional com- 
ponents at such frequencies as 2f1 -f2, 2f2 -f1, 3f1 -2f2, 3f2- 
2f1, etc., etc. Components caused by the "sum" of the 
test frequencies will generally be outside the audio 
band, and are therefore not taken into account. 

One of the problems with this test is that the tester 
must have a spectrum analyzer on which to display 
these undesirable "difference" distortion components. 
Even with such an analyzer, the results, if they are to 
be expressed as a percentage figure, involve rather 
lengthy computations, since it is necessary to take the 
square root of the sum of the squares of the individual 
components observed, and divide that figure by the 
square root of the sum of the squares of the two test - 
tone amplitudes and multiply all of that by 100 to ex- 
press the results as a percentage. 

IHF S/N Ratio 
Most manufacturers quote the signal -to -noise ratios 

of their amplifier products with reference to full, rated 
output. If you think about it, if you have a 10 -watt 
amp and a 100 -watt amp, both of which have the same 
residual noise level in absolute terms, the higher 
powered amp will always show a signal -to -noise ratio 
that is 10 dB higher than that of the lower powered 
amp. A better way of stating signal -to -noise of an 
amplifier is to reference it to a fixed level, preferably a 
level that is typical of average listening level. The IHF 
S/N ratio uses an output reference level of 1 watt and, 
to further insure that S/N ratios of different products 
can be meaningfully compared, the input reference 
level is also specified, as 0.5 volts. For the benefit of 
those manufacturers who have not converted to this 
preferred measurement method, we will continue to 
quote S/N referenced to rated output as well as the 
new IHF S/N figure. 

IHF Dynamic Headroom 
This new measurement is not really a qualitative 

one, but rather supplied for informational purposes. 

We have all experienced listening to two amplifiers, 
both of which carry the same power rating, only to find 
that one can actually play louder before clipping. The 
reason: amplifiers with less power supply regulation 
may produce much more short -term power than long- 
term continuous sine -wave power (used to determine 
their continuous power rating). Using a special test 
signal consisting of 20 milliseconds of a 1 kHz signal 
followed by 480 milliseconds of a lower -amplitude sig- 
nal, we duplicate (or try to) the type of signals more 
likely to be present in music programming and, under 
those conditions, the amplifier whose power supply is 
not "stiff" will produce considerably more power than 
its continuous rating would indicate. The difference is 
expressed in dB and is the IHF Dynamic Headroom. 
I'd like to emphasize that high dynamic headroom is 
not necessarily a "good" feature, only one that is 
indicative of how much louder it can play than another 
amplifier with lower dynamic headroom. 

Slew Rate 
Modern program sources, such as direct -to -disc 

records and, of course, signals picked up from high - 
quality microphones during "live" performances, 
often have extremely steep transients or rapid changes 
of amplitude. Early transistorized amplifiers were con- 
sidered too "slow" to respond to such rapidly 
changing signals. Now, high -speed devices are used 
which can follow changing waveforms at an incredibly 
rapid rate. Slew rate describes the ability of an ampli- 
fier to handle such fast -changing signals and is ex- 
pressed, simply, in volts per microsecond. In other 
words, the specification tells us how many volts of 
change can be presented to the output terminals by an 
amplifier in one microsecond. Some high -speed ampli- 
fiers are attaining slew rates up to and even exceeding 
100 volts per microsecond! 

TIM Distortion 
You'll note that we have still not incorporated a 

measurement of TIM (Transient Intermodulation) Dis- 
tortion in our "Vital Statistics" charts concerning 
power amplifiers. That's not because we don't believe 
that TIM is a significant form of amplifier distortion. 
Rather, there is as yet no universally agreed upon tech- 
nique for measuring TIM, though several excellent 
methods have been proposed. Further, we find that our 
two -tone IHF IM measurement together with the 
slew -rate measurement correlate pretty well with the 
degrees of TIM distortion you are likely to find in 
modern amplifiers, and so we are settling for these 
measurements for the present. 

Our new version of amplifier "Vital Statistics" is not 
chiseled in concrete. I have no doubt that as the study 
of amplifier electronics goes forward, more and more 
measurement methods will be found which more 
closely quantify the subtle differences some of us hear 
when comparing the sound quality delivered from dif- 
ferent amplifiers. As these newer methods are dis- 
covered and confirmed, we will do our best to in- 
corporate them in our Modern Recording test reports. t 
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NORMAN EISENBERG AND LEN FELDMAN 

Aiwa AD-6700U Cassette Recorder 

General Description: A front -loader, the Aiwa 
AD -6700U uses two heads (combined r /p) and two 
motors -one for reel take -up drive and one for capstan 
drive. The deck has metal -tape capability, logic- control 
transport keys that permit fast- button operation 
(including run -in recording, or, as Aiwa calls it, follow - 
up recording), a dual -purpose memory option (stop or 
replay), and several other features described further 
along. Supplied with the machine is a wireless remote - 
control unit that provides record, play, rewind, fast - 
forward, stop, pause and record -mute. 

The front panel is fairly busy -looking. At the 
extreme left, from top to bottom, are found: the AC 
power off /on switch; the remote -control sensor (this 
feature works by infra -red ray); stereo headphones out- 
put jack; left and right channel microphone input 
jacks. Right of this group is the cassette area behind a 
swing -down door with a large transparent area. Below 
it are the transport keys. Included in this group is a 
rewind- review button which, if pressed during play- 
back, will rewind the tape for as long as the button is 
held down. Releasing it resumes playback. During the 
record mode, pressing the r/r button releases the 
record button and starts rewind. Again, releasing the 
r/r button will start playback of the material just re- 
corded. Associated with the fast -forward button is a 
cue function that permits the tape to shuttle rapidly 
but in contact with the r/p head, so that a high -pitched 
squeal- representing the sound on the tape -is heard. 

One side of a tape may be played repeatedly by using 
the AD- 6700U's timer switch in conjunction with the 
unit's memory switch. 

Right of the cassette area are the tape index counter 
and its reset button, and the cassette -eject control. To 
the right of the counter is the memory switch, and just 
under it is the timer switch that permits -via an ex- 
ternal timer - unattended recording or playback. 

The two signal meters are VU types, calibrated from 
-20 to +5. In addition to these scales, there is a verti- 
cal multi -peak LED display marked from -15 dB to 
+10 dB centered between the meters. Associated with 
this display is a peak -hold button to the left of the left - 
hand meter. Also indicated on the peak -display are the 
legends for four tape types ( "MT" for metal, "F -C" for 
ferrichrome, "LH" for low -noise standard and "Cr" for 
chromium -dioxide) which are so placed as to indicate 
relative peak recording levels at 3% THD for each tape 
formulation. A final fillip of the metering system is a 
special scale on the left meter that permits you to esti- 
mate remaining time for various sizes of cassettes. To 
activate this feature, there's a special meter switch. 

This meter switch is the first in another group that 
extends across the panel under the meters. Next in line 
is an input selector to choose between line and micro- 
phone inputs (no input mixing is provided on the deck). 
The Dolby switch has three positions, one for engaging 
a multiplex filter. 

Tape selection is worked out between the next three 
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knobs and two additional switches. The latter are for 
bias and equalization with marked settings for metal, 
FeCr and LH. Cr02 selection is automatic, and the 
FeCr position also serves to equalize CrO2 tapes on 
playback. The three knobs are for fine bias adjust- 
ments in recording, with one knob each for LH, FeCr 
and CrO2. (Cobalt- treated tapes are handled by the 
Cr02 knob). There is no fine -bias adjustment for metal 
tapes. Recommended settings of these controls, for 
various tapes by brand and type, are included in the 
owner's manual. 

The remaining front -panel controls are a dual -con- 
centric pair of knobs for input recording level, and a 
single knob for output level. 

The line in and out jacks are at the rear. There also 
are an unswitched AC outlet, a ground terminal, and a 
special jack for a connecting cord to an Aiwa model 
AP -2200 or AP -2600 turntable by means of which tape 
recording may be synchronized with the operation of 
either of those turntables. 

Test Results: MR's tests of the Aiwa AD -6700U 
included, of course, measurements using metal 
tape -for which this deck is among the first to be 
offered. The results obtained here with metal tape indi- 
cate a definitely extended high -end response, a some- 
what improved signal -to -noise ratio, a moderate rise in 
harmonic distortion, and a few dB less headroom. 

With any tape, though, results were very good, gen- 
erally exceeding specs. The record /play response 
curves for TDK -AD (standard), TDK -SA ( high -bias) 
and 3M Metafine (the metal tape used by Aiwa for 
their spec) are shown in the accompanying graphs. In 
addition, we made a plot of playback -only response, 
using TDK's new test tape AC -337 which provides 
spot frequencies up to a top of 12.5 kHz. 

Wow- and -flutter were extremely low, and speed 
accuracy was very high. All transport controls 
operated smoothly and flawlessly, and we found it im- 

g.n 

Aiwa AD-6700U: Record /play response, TDK AD C -90 
(std) tape. 

Aiwa AD-6700U: Record /play response using TDK SA 
C -90 (cobalt) tape. 

possible to jam the tape or to confuse the logic system, 
regardless of what combinations or sequences we used. 
The various features all operated as indicated. The one 
exception was the printed tape legends associated with 
the peak- reading LEDs. While our measured results 
did correspond closely with those measured by Aiwa, 
the midrange headroom for the metal tape read lower 
than for either the standard tape or the cobalt- ferric 
tape we used. 

General Info: Dimensions are 18 /I6 inches wide; 43/4 

inches high; 12 '/g inches deep. Weight is 22.5 pounds. 
Price of this Aiwa deck is $750. 

Individual Comment by L.F.: Even if price had 
been no object, I can't think of much more that Aiwa 
could have incorporated in the Model AD- 6700U. In 
addition to being one of the first decks we have tested 
for MR that has metal tape capability, it also is one of 
only a few decks I have seen that includes complete 
remote -control operation. 

A feature I looked forward to using was the remain- 
ing -time indicator. This proved somewhat of a disap- 
pointment since the time shown on the meter was, at 
best, approximate. In my view, anyone who has used a 
cassette deck for some time can approximate remain- 
ing time on the supply reel almost as accurately by 
simple visual observation. 

I have, of course, been all in favor of vernier bias ad- 
justments since that feature first appeared on the cost- 
lier models a couple of years ago. Not only do bias re- 
quirements vary from brand to brand of a given gener- 
ic type of tape, but often the bias requirements may 
vary slightly from batch to batch of known tapes. I 
was, therefore, pleased to find three separate knobs for 
bias trim: one each for standard ferric -oxide, for ferri- 
chrome and for chromium- dioxide or equivalent cobalt - 
ferric tapes. There was, however, no bias trim adjust- 
ment for metal -particle tapes. This omission I consider 
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Aiwa AD-6700U: Record /play response with 3M 
"Metafine" (metal) tape. 

unfortunate since my first experiences with metal -par- 
ticle tape indicates substantial differences between the 
bias needs of those few examples that have already 
appeared on the market, or in prototype form. Thus, 
the results obtained using Scotch (3M) Metafine dif- 
fered rather markedly from results obtained with 
TDK's new MA -R tapes. Aiwa did supply their own 
test data with this deck and, since they used 3M Meta - 
fine as an example of metal -particle tape, so did we, 
assuming that the deck was properly calibrated for 
this tape. While our measured r/p response did better 
than Aiwa's, our record level for 3% THD did not 
reach as high as indicated on the deck's LED scale. 

Be that as it may, where the metal tape really 
excelled was at the high end of the audio spectrum. At 
zero -dB record level, we were able to obtain fairly uni- 
form response with metal -particle tape clear out to 
about 12.5 kHz. If that does not seem impressive, try 
doing the same with any oxide particle tape. 

The provision for sync with an associated Aiwa turn- 
table, while not tested, seems to me a desirable feature 
if you are in the habit of transcribing your favorite 
discs onto tape and have better things to do than 
stand around waiting for completion of play so that 
you can turn off the tape transport or put it into pause 
mode between sides of a disc. 

I also liked the cue -and -review feature associated 
with the fast -wind mode, and the timer and memory 
features that permit rewind to a pre -set "zero" on the 
tape counter, as well as repeat play. 

This is indeed a lot of cassette deck for $750 and 
even if its frequency response falls somewhat short of 
the "20 Hz to 20,000 Hz" which high- fidelity compo- 
nent consumers seem to regard as the definitive per- 
formance specification of any tape recorder, those of 
us who care more about low distortion, low wow -and- 
flutter and good signal -to -noise ratio as well as dynam- 
ic headroom are likely to overlook that limitation. The 
key to good tape deck design is an intelligent balance 
of important specs. Aiwa seems to have attained that 
objective with their good looking AD- 6700U. 

Individual Comment by N.E.: The "medium - 
high" price of the Aiwa AD -6700U doubtless reflects 
its metal -particle tape capability (which involves not 
necessarily a costlier technology as such, but a few 
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Aiwa AD-6700U: Playback -only response (using TDK 
AC -337 test tape). 

new twists which, being new, tend to cost a little more, 
at first anyway). In addition to this new capability, the 
deck incorporates many features and "extras." In 
terms of actual performance it is obviously very good, 
with more than competent audio response, low distor- 
tion, excellent signal -to -noise characteristics and bet- 
ter- than -average headroom. Its transport is a sophisti- 
cated, logic- controlled -affair, with fast -buttoning and 
very low wow -and -flutter. Metering offers both VU 
and peak indications, and peak -hold facility is handy 
and helpful. The three front -panel bias trimmers are all 
to the good, but how come there's no fine bias adjust 
furnished for metal tape? 

A two -head (combined record and play head) model, 
the AD -6700U does not permit direct off -the -tape 
monitoring during recording. Neither does it provide 
on- the -deck input mixing. These items could be impor- 
tant to some users. 

The turntable sync option would mean something 
only to those who owned one of two possible Aiwa 
turntables. To all others it is of no value. 

Most of the other features would have to be decided 
on a purely personal, subjective basis. For instance, 
some recordists like the high -squeal effect of the "re- 
view and cue" feature; some do not. The memory /re- 
peat trick feature is a nice trick, but for me it falls into 
the category of "maybe," and only if other things I 
really want also are present. On the other hand, the 
time indicator, switchable on one of the meters, I do 
like -even an approximate indication of remaining 
tape time can often prove very helpful. 

The owner's manual for this recorder strikes me as 
better than usual. It is well written and amply illu- 
strated, and it contains some very ably phrased infor- 
mation on tape formulations. 

iï ií .o .o 

Aiwa AD67000: Rear panel view. 

MODERN RECORDING 

www.americanradiohistory.com

www.americanradiohistory.com


AIWA AD-6700U CASSETTE RECORDER: Vital Statistics 

PERFORMANCE CHARACTERISTIC 

Frequency response 
normal tape 
high -bias tape 
other tape (metal) 

Signal -to -noise (re: 3% THD 
record level), Dolby out 

normal tape 
high -bias tape 
FeCr; metal 

Signal -to -noise as above, Dolby in 

normal tape 
high -bias tape 
FeCr; metal 

THD at 0 dB record level 
normal tape 
high -bias tape 
FeCr; metal 

Record level for 3% THD 

(0 dB = 142 pWblm) 
normal tape 
high -bias tape 
metal tape 

Line output at 0 dB 
Headphone output at 0 dB 
Mic input sensitivity for 0 dB 

Line input sensitivity for 0 dB 

Wow -and -flutter, WRMS 
Speed accuracy 
Fast -wind time, C -60 

Power consumption 

Crown PSA -2 

Power Amplifier 

MANUFACTURER'S SPEC LAB MEASUREMENT 

± 3 dB, 25 Hz to 15 kHz 

± 3 dB, 25 Hz to 16 kHz 

3 dB, 25 Hz to 17 kHz 

NA 
NA 
NA/NA 

NA 
NA 
65 dB; NA 

NA 
NA 
0.9%; NA 

NA 
NA 
NA 
410 mV 
NA 
0.25 mV 

50 mV 

0.04% 
NA 

65 seconds 
45 watts 

CIRCLE 35 ON READER SERVICE CARD 

..1111.... 

II 11111111 

e 

3 dB, 25 Hz to 16 kHz 

3 dB, 25 Hz to 17.5 kHz 

3 dB, 25 Hz to 22 kHz 

53dB 
57.5 dB 
57 dB; 57 dB 

62 dB 
65 dB 
65 dB; 65 dB 

0.9% 
0.9% 
0.9%; 1.4% 

+8 
+7 
+5 
360 mV 
125 mV at 8 ohms 
0.21 mV 
44 mV 
0.035% 
- 0.04% 
60 seconds 
25 watts 

I I 11111111 1 

General Description: Crown's model PSA -2 is a 
high - powered basic amplifier with the following con- 
servative audio output power ratings for stereo use: 
220 watts per channel into 8 ohms; 400 watts per chan- 
nel into 4 ohms; 685 watts per channel into 2 ohms. In 
mono use, output power is 700 watts into 8 ohms; 1200 
watts into 4 ohms. Of rack -mount width, the amplifier 
has a two -speed fan built into its rear. Also included is 
a push- button tone generator that provides a broad- 
band noise signal for system checks. An adjustable- 
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threshold compressor may be pre -set to limit the out- 
put to a desired level. The amplifier has a low -fre- 

quency load protection system and turn -on delay 
(which may be defeated by the user via rear -panel 
switches). A thermal- sensing power supply protection 
system prevents premature blowing of AC fuses. 

The front panel contains the power switch (at the 
right) and two level controls for each channel (at the 
left). Centered higher up are LED indicators for over- 
load, signal and standby on each channel plus one 
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s(.- howing power -on. Handles and rack mounting holes 
are at either end. 

The rear panel looks "busier" than usual, with 
separate inputs for balanced and unbalanced lines; 
standard dual banana -plug outputs; switches for 
stereo /mono, low -F protect defeat, turn -on delay 
defeat; an AGC threshold adjustment; the test tone 
switch; a low -pass and high -pass filter switch for each 
channel; gain adjustments for each channel; and a 
shorting strap that may be removed, if needed, to iso- 
late chassis ground from signal ground. 

Offered primarily as a professional power amplifier 
for use in sound- reinforcement systems, the Crown 
PSA -2 uses "self analyzing" circuitry. This pro- 
prietary feature employs a built -in analog computer (in 
each half of the output stages) that monitors the out- 
put device junction conditions and applies limiting as 
needed. The amplifier's two channels are electrically 
separate, including the high -voltage transformers, so 
that the unit functions as essentially two independent 
amplifiers. In the (not too likely) event of a problem in 
one output channel, the other is not affected. 

The AGC control may be used to hold the output sig- 
nal to a constant level regardless of increases in the 
input. The thermal sensor is designed to automatically 
reduce the output signal to a safe level should the amp- 
lifier overheat due to cooling system failure. This fea- 
ture thus keeps the output transistors from overheat- 
ing. If the large power transformers become over- 
heated due to excessive strain on the high -V supply 
caused by too low a load impedance, that particular 
channel goes into "standby" mode. When the trans- 
former cools, the amplifier returns to normal mode. 

Test Results: The Crown PSA -2 met or exceeded its 
published specifications handsomely. Power output 
was higher than claimed; distortion, lower. Combined 
with this high level of performance was what MR's 
testers feel is an unusually high order of reliability, 
thanks to the amplifier's "self- analyzing" circuitry 
and the many other safeguards built into the unit, not 
to mention the choice and use of transistors and other 
circuit elements that have been carefully built in. 

The entire product is a thoroughly "professional" 
one, from inputs to outputs. Its "sound'" also was 
judged to be utterly transparent, with noise and dis- 
tortion levels well below audibility (in a few instances, 
even below the measuring capability of our test instru- 
ments). The built -in fan is practically inaudible at the 
slower of its two speeds. During bench -tests, the 
higher speed came on, but it did not do so when using 
the amplifier to drive very low- efficiency speakers for 
listening to material at high, room -filling volumes. 

General Info: Dimensions are 19 inches wide; 7 

inches high; 141/2 inches deep. Weight is 57 pounds. 
Price is $1495. 

Individual Comment by N.E.: This is the kind of 
amplifier one might expect from Crown International, 

an organization that for years has been known for 
nothing but the best in high -grade audio products for 
professional users and for the more affluent home 
audiophile crowd. One gets the impression that a good 
deal of planning went into this amplifier, not only to 
make it a top contender among today's high -powered 
units but also to solve several little "problems" for the 
pro user. For instance, the options that are available 
on the rear -panel balanced -input module; the elaborate 
load -protection measures; the very sensible front -panel 
LED indicator system; even such a thoughtful item as 
locating the heavy power transformers far forward on 
the chassis so that the center of gravity is closer to the 
front, thus making it easier to mount or dismount this 
57 -pound baby from its rack place. 

Also commendable is the owner's manual which ex- 
plains everything clearly and completely -and which 
should be read and digested thoroughly before 
attempting to use this amplifier. 

Individual Comment by L.F.: To put it as 
simply and succinctly as I know how, this -the Crown 
PSA -2 -is my idea of a professional amplifier. 

Crown states that it provides more usable power per 
output device than was possible with previous designs. 
The claim seems valid. 

You can talk about FTC power ratings all you like, 
but those of us who use high -powered audio amplifiers 
regularly know only too well that an amplifier's con- 
tinuous sine -wave power rating offers little correlation 
with what you can get out of it when driving it with 
music signals and applying its amplified output power 
to a variety of loads that are anything but 8 -ohm resis- 
tors. It is in the "real world" of sound reinforcement 
applications that the PSA -2 really shines. That's not 
to imply that the unit falls short of meeting any of its 
steady -state published specifications. Statically mea- 
sured distortion levels are all well below audibility (see 
"Vital Statistics ") and, in most cases, are far better 
than published limits. IHF IM distortion (which we 
feel tends to separate the just so -so amplifiers from the 
really superior products) is every bit as inaudible as 
the more easily measured THD and SMPTE IM. 

To my way of thinking, however, all of the measure- 
ments are no more important in a professional ampli- 
fier than is its reliability and the assurance that it can 
take real punishment, day after day, and night after 
night in continuous service. Designers of amplifiers 
have long realized that the safe operating area of a 
power transistor varies depending upon the conditions 
under which it is operating. According to Crown, how- 
ever, what was not known until now was how to evalu- 
ate the history of the transistor's operation and com- 
bine that with continuous operating information, 
using the combinations to optimize the use of the 
device. As a result, many amplifiers have been 
designed with circuits which limited output on the 
basis of voltage or current or a combination of both, 
according to a pre -calculated arbitrary number which, 
for the sake of safe operation, was derived from a 
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PSA 2 BLOCK DIAGRAM 
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Fig. 1: Crown PSA -2: Block diagram of one channel. 

worst -case condition. 
Often, limiting or shut -down was applied when such 

limiting was really unnecessary; where the output 
device could have continued to function while remain- 
ing well within its safe operating area. The "self - 
analyzing" feature of the Crown PSA -2 is derived from 
these concepts. A research program for output devices 
provided the designers with data on Safe Operating 
Area of output devices under a variety of operating 
conditions. From this data, Crown's circuit designers 
were able to develop appropriate sensing and control 
circuitry. What amounts to an analog computer circuit 
integrates data from the operating history of the 
device and its present condition and decides whether 
that device is within the Safe Operating Area for those 
conditions. If it is, the unit is allowed to continue to 
operate. If safe limits are exceeded, the amplifier's out- 
put is automatically limited. What's more, the limiting 
is self correcting, so that as soon as the excessive 
stress to the output transistor has been removed, full 
power is automatically restored. 

The end result of this design is that an unusual 
amount of power is available for driving speakers 
when the amplifier is processing music signals. While 
we could not verify the following experiments, Crown 
tells us that they have fed a pink -noise signal into the 
amp when it was hooked up to a 4 -ohm load and their 
instruments indicated a peak power of 900 watts! 
With a 2 -ohm load, the amp circuit developed 1500 
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watts of instantaneous peak power per channel! 
The circuitry that does all this monitoring, sensing 

and thermal protection is quite complex and, since 
patents are still pending, Crown doesn't tell all in its 
owner's manual. Readers can get some idea of its 
operation, however, by consulting the circuit block dia- 
gram which is provided and which is reproduced in this 
report as Fig. 1. 

As for sound quality, the Crown PSA -2, once and for 
all, destroys the myth that professional amplifiers 
need necessarily give up those transparent sonic 
details which are heard when listening to some of the 
so -called esoteric high -fidelity power amps that audio 
buffs rave and argue about. In any event, I have no 
doubt about the success of the PSA -2 in professional 
applications. What I am wondering is how many seri- 
ous audiophiles will take the unit into their homes as 
well, "professional" labelling notwithstanding. We 
should note, perhaps, that those professional audio 
people who do fall in love with the PSA -2 in the course 
of their work do have another option. With the intro- 
duction of the PSA -2, Crown has also made available a 
consumer version of the amp, known as the SA -2. 
Operating specs are the same and the "computer" pro- 
tection circuits are included. In addition, the consumer 
version features power output indicating LED dis- 
plays on the front panel instead of the "standby," 
"signal" and "overload" indicators found on the pro- 
fessional version. J 
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CROWN PSA -2 POWER AMPLIFIER: Vital Statistics 

PERFORMANCE CHARACTERISTIC MANUFACTURER'S SPEC 

Continuous power for rated THD 
(8 ohms, 1 kHz) 
(4 ohms, 1 kHz) 
FTC Rated Power (20 Hz to 20 kHz) 
THD at rated output 

(8 ohms, 1 kHz) 
(4 ohms, 1 kHz) 
(8 ohms, 20 Hz) 
(8 ohms, 20 kHz) 

IM distortion, rated output, 
SMPTE 
CCIF 
IHF 

Frequency response 
(at 1 W, for - 1 dB) 

S/N ratio, re: 1 W, "A" wtd, IHF 
S/N ratio re: rated output, "A" wtd 
Dynamic headroom, IHF 
Damping factor at 50 Hz 
Input sensitivity, IHF 
Input sensitivity re: to rated output 
Slew rate (volts /microsecond) 
Power consumption (watts) 

idling 
maximum 

Roland 
Model G E -810 
Graphic Equalizer 

220 watts 
400 watts 
220 watts 

0.05% 
1.0% 
0.05% 
0.05% 

0.01% 
NA 
NA 

DC to 50 K 

NA 
115 dB 
NA 
700 
NA 
2.2 volts 
30 

90 

800 

CIRCLE 36 ON READER SERVICE CARD 

LAB MEASUREMENT 

250.8 watts 
410.0 watts 
220 watts 

0.0044% 
0.45% 
0.017% 
0.05% 

0.004% 
unmeasurable 
0.05% 

DC to 52 K 

90 dB 
115 dB 
1.4 dB 
unmeasurable 
0.135 volt 
2.05 volts 
30 

100 

975 

General Description: The Roland GE -810 is a sin- 
gle- channel (mono) 21 -band graphic equalizer. Nominal 
half- octave frequency centers are 16, 22, 31.5 44, 63, 
88, 125, 177, 250, 354, 500, 707, 1 K, 1.4 K, 2 K, 2.8 K, 
4 K, 5.6 K, 8 K, 11.2 K, and 16 kHz. The twenty -one 
vertical sliders across the front panel move through an 
indicated range of +12 to -12 dB, marked in 2 -dB 
steps, with a detent at 0 dB. 

The control range actually is selectable by means of 
three pushbuttons on the panel which choose the full 
±12 dB span, or a ±6 dB span, or a ± 3 dB span. 
Green LEDs indicate which range has been chosen. 

A similar group of three pushbuttons chooses the 
input level, which may be -20 dB, 0 dB or +20 dB. 
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Again, there are green LEDs to show which level is 
used. Just to the left of this group is a red LED which 
comes on when the output level reaches +17 dB in re- 
lation to the level chosen on the output level switch, 
which is located at the right and may be set for either 0 
dB or -20 dB. Above the output level switch is a 
phone jack for input; below the switch are two phone 
jacks for outputs "1" and "2." These output jacks are 
wired in parallel, and are also tied to phone jacks (hi -fi 
pin types) at the rear. The front -panel input jack also is 
tied to a pin -jack at the rear. All the front panel jacks 
are switching jacks which, when used, cancel their cor- 
responding rear connectors. 

At the left of the panel are the power off /on switch 
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Fig. 1: Roland GE-81C: Composite plot of boost and 
cut range of each of the twenty -one controls. 

and a red LED pilot lamp. The front panel also con- 
tains a remote phone -jack for use with an external 
switch (such as Roland FS -1, FS -2 or DP -1) that may 
be used to defeat the equalizer circuitry. Alternately, 
this function may be carried out by the equalizer /nor- 
mal switch, another pushbutton on the front panel. 
When the remote switch is used, a red LED comes on. 

Of standard rack -mount width, the GE -810 is fitted 
with handles. It also comes with four feet for direct 
placement on a surface. Finish is black matte; lettering 
is white. The rear contains the in and out jacks men- 
tioned above, and the unit's AC power cord. A block 
diagram of the circuit is printed on the top cover. 

The internal view of the unit (see photo) discloses 
that no coils are employed in the filter circuitry. 
Instead, Roland has used IC op -amps, with R -C nega- 
tive feedback, to create the necessary "gyrator" cir- 
cuits for each of its twenty -one frequency bands. The 
single large p.c. board is well laid out and easily ser- 
viceable should the need arise. 

Fig. 2: Roland GE -810: Maximum boost or cut range 

Fig. 3: Roland GE -810: Typical response curve ob- 
tained at output of equalizer with controls set as 
shown in Fig. 4. 

Test Results: The Roland GE -810 met or exceeded 
all of its published specifications in our tests. Drawing 
a mere 5 watts of operating power from the line, it pro- 
duced its requisite half -octave cuts and boosts as anti- 
cipated. Figure 1 is a spectrum analyzer plot of the 
range of each slider control when the range selected 
was ±12 dB. Each vertical division in this display is 
equal to 10 dB of amplitude change. Center frequen- 
cies were very nearly precise, and the seeming dis- 
parity in the spacing of the center frequencies at the 
very low end of the band was a function of the spec- 
trum analyzer's own nonlinearity in that region, and 
not a flaw in the GE -810. 

In Figure 2 we show maximum boost and cut range 
for a single control slider (at 1 kHz) when the range 
selector is set alternately for the three ranges of ±3, 
±6 and ±12 dB. The advantage of this arrangement is 
that when precise, or relatively small, degrees of EQ 
are required, the long throw of each slider permits very 
precise adjustment on the lower two ranges. 

Figure 3 shows a plot of the flat -response setting of 
the equalizer -i.e., with all controls set at their center 
(0 dB) points. Superimposed on it is an arbitrary EQ 
curve which corresponds to the way the sliders were 
set for the photo of Figure 4. The center -detents, by 
the way, make it easy to restore any slider to flat. 

The block diagram of the circuitry reproduced in 
Figure 5 shows the great switching flexibility built 
into this unit. The front -panel LED indicators were 
found to be convenient and reliable; the red LED for 

Fig. 4: Roland GE -810: Front panel view with control 
1 can be set to ± 3 dB ± 6 dB or ± 12 dEi. set to correspond to plot shown in Fig. 3. 
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GE -810 
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Fig. 5: Roland GE -810: Block diagram of the circuitry. 

output level provides an accurate warning that signal 
levels are approaching distortion levels. The user then 
can punch in a higher input -level button. 

Signal -to -noise ratio of the GE -810 was about as 
high as any measured by us for any equalizer, regard- 
less of price. Harmonic distortion levels were so low 
that they could very well have been determined more 
by the residual distortion of our signal generator than 
by actual distortion produced by the GE -810. 

General Info: Dimensions are: 18.9 inches wide; 
5.35 inches high; 13.46 inches deep. Weight is 16 
pounds. Price is $695. 

Joint Comment by N.E. and L.F.: Despite the 
use of hi -fi type pin jacks at the rear, the GE -810 is a 
unit obviously aimed at the professional user. Half - 
octave equalization on one channel is hardly what your 
typical home stereo buff is likely to buy, let alone use 
correctly without the aid of additional instrumenta- 
tion. Roland calls the unit a "studio system" which 
may seem surprising in light of those rear hi -fi jacks 

and the fact that input and output terminals are un- 
balanced. The front panel jacks are, of course, '/4 -inch 
standard phone jacks. (The unit is supplied with a sin- 
gle standard cable terminated with a 1/4-inch phone 
plug at one end, and a hi -fi pin plug at the other end, 
but with an adapter from pin -tip to phone plug. And 
while the outputs are unbalanced, the output impe- 
dance is 600 ohms, so the unit does lend itself to pro- 
fessional applications where balanced lines are used, if 
a suitable transformer is interposed between the out- 
put and the components that follow. 

In any event, the electronics of the GE -810 are 
nothing less than superb, and the device has just 
about every sophisticated control feature one could 
want. It is, in fact, the first equalizer we have en- 
countered that provides three selectable control 
ranges, including that very small ±3 dB range which 
permits extremely precise adjustment of an overall 
system response curve. The audible effects of these ad- 
justments are quite revealing in terms of the colora- 
tion effects or the elimination thereof, possible in a 
given program. 

ROLAND GE -810 GRAPHIC EQUALIZER: Vital Statistics 

PERFORMANCE CHARACTERISTIC 

Nominal input level 
Input impedance 
Output levels 
Maximum output level 

Output impedance 
Frequency response 
Gain 
Harmonic distortion 

Signal -to -noise ( "A" weighted) 
Frequency level control range 
Power consumption 

MANUFACTURER'S SPEC 

+20 dBv, OdBv, -20dBv 
50 K ohm, unbalanced 
O dBv or - 20 dBv 
20 dB above rated output 

600 ohms unbalanced 
+ 0, - 1 dB, 10 Hz to 40 kHz 
0 dB, ± 1 dB 
0.004% @ 1 kHz, 0 dBv 

100 dB 
±12 dB, ±6 dB, ±3 dB 
6 watts 

CIRCLE 37 ON READER SERVICE CARD 

LAB MEASUREMENT 

Confirmed 
Confirmed 
Confirmed 
+28 dB for -20 dBv 
+26 dB for 0 dBv 
Confirmed 
+0, -1 dB, 10 Hz to 60 kHz 
0 dB, ±0.1 dB 
0.002% @ 1 khz 
0.003% @ 20 Hz 

0.0028% @ 20 kHz 
102 dB 
Confirmed 
5 watts 
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Tilneforachange?...MAINLINETM 

IT HAD TO HAPPEN... 
We're all too aware of the vast amount of 

audio cable used on stage and in studios 
today. The cost of wire connectors and as- 
sembly time is astounding! Now, imagine if 
you could reduce your cost and trouble by 
eight times, while dramatically improving 
your sound in the process. Fantasy? We 

think not. The recent introduction of the 
incredible MAINLINE by J H D Audio is a 
reality! It is perhaps the most significant 
advance in audio technology of this decade. 

WHAT IT IS ... 
The MAINLINE will encode and combine 

eight signals and transmit them up to 600 ft. 
using only one standard microphone cable. It 
will then decode each one for mixing result- 
ing in eight separate signals. MAINLINE has 
no gain loss (it actually increases gain). It will 
reject CB and RF interference. Above all, it 
improves microphone performance by ex- 
panding dynamic range, extending fre- 
quency response, and drastically reducing 
hum and noise. 

HOW IT WORKS... 
MAINLINE employs analog and digital 

technology to create a unique "time domain 
multiplexing system" specifically designed for 
high quality audio reproduction. The system 
contains two modules connected by a stand- 
ard microphone cable. The eight channel 
input module is located on stage. This stage 
module encodes and transmits data to the 
output module (at the console) which decodes 
the signals and feeds the mixer. There are 
three different MAINLINE encoder designs. 
One for balanced lo impedance microphones; 
one for hi impedance instruments; another 
for mixer output signals. The decoder module 
has output levels that accommodate all 
mixers and /or amplifiers. The MAINLINE 
comes standard with a 100 foot cable. It is 
calibrated to operate with cable lengths of 25 
to 600 feet without sacrificing performance 
(MAINLINE could be adapted to perform at 
any distance). 

WHAT IT ALL MEANS ... 
... It means you can send all the guitars 

and keyboards from the stage to the mixer on 
one line of your existing microphone snake. 
MAINLINE eliminates costly balancing trans- 
formers and tons of additional cable. You 

save money, time, and hassle. It's simpler, 
more reliable, and most important, the music 
sounds much better! 

... It means simple, quick system expan- 
sion for club, church or studio without costly 
new cable installation. Each existing built -in 
microphone cable can now carry either eight 
microphones or eight instruments. 

... It means an engineer can now run a 
stereo tri -amp sound system with the cross- 
overs located at the mixer allowing balance 
control during performance. The six sepa- 
rate line sends can be carried by any one 
channel of a microphone snake, with two 
sends to spare! 

... It means live 24 track direct stage 
recording on three standard microphone 
cables offering dynamics and audio fidelity 
never before possible outside the studio. In 
addition, you can set-up and record from 
virtually any remote location. 

...It means a keyboard player can do his 
own mix on stage and send his keyboards 
direct for a separate main mix. 

... It means the often unreliable hand - 
soldered connections are reduced 90%. 

... It means the wire required in a con- 
ventional 16 channel, 100 ft. cabling system 
will be reduced from 3,300 to 600 feet. This 
saves money, time and weight. More impor- 
tant, without 2,700 feet of excess wire weight- 
ing down the signal, your music emerges 
with its dynamic character intact. And that's 
what live music is all about! 

DOWN THE LINE... 
All this is possible right now Imagine 

however, what this breakthrough means for 
the future! MAINLINE sets new standards 
for audio performance (live or in studio). It 
has eliminated one of the most common 
deterrents to audio excellence ... loss of sig- 
nal quality due to too much cable. 

MAINLINE also eliminates the need for 
massive quantities of transformers and 3 -pin 
connectors ...greatly reduces set-up time ... 
requires no maintenance ... could cut the 
cost of a typical 16 channel system by 40% 
while improving reliability, flexibility and 
sound quality. 

Perhaps MAINLINE's only drawback is 
that is took so long to get here! 
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MAINLINE... is a shade Mark of J H D Audio 

WHERE TO BUT IT... 
With the exception of a few select audio 

dealers and commercial sound contractors, 
MAINLINE hasn't been available to the 
public. General distribution is 12 to 18 
months away. 

ASPEN &ASSOCIATES was conceived after 
years of experience in music, to introduce 
new technology and innovative products to 
the performing music commmunity. We're 
sure you will agree that MAINLINE falls into 
this category. So we have secured a supply of 
MAINLINE's from J H D Audio and will be 
offering them for sale starting July ist, 1979. 

All three systems are eight channel ex- 

pander models designed for either direct 
instrument sends, balanced lo impedance 
sends, or line level mixer returns. Each 
MAINLINE includes an encoder module, a 
decoder module, a 100 ft. connecting cable, 
and eight output patch cords. The price? 
$500 for an instrument send or mixer return 
system ... $550 for the balanced lo imped- 
ance system. 

ASPEN&ASSOCIATES guarantees each 
MAINLINE we sell. If not completely satisfied 
with its performance, we'll refund the pur- 
chase price plus shipping. To order MAINLINE, 
just call ASPEN&ASSOCIATES, Monday thru 
Friday, 9 AM to 4 PM (PST). 

(2LN 

ASPEn & fLSSOGATES 362-1551 
13994SIMSIIAW AVENUE SYLMAR CA 91342 . NINE to FOUR (PST) 
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TAPCO C -12 Mixer 

By John Murphy and Jim Ford 

The new C -12 mixer from TAPCO is a highly flexible 
control center suitable for both P.A. and sound record- 
ing applications. Up to twelve inputs can be mixed 
down to four track, stereo or mono. When used as a 
mono mixer there are four sub groups available, and 
for a stereo output, two sub groups can be used. 

Each input channel incorporates a pre fader monitor 
send, a post fader effects send and an aux send which 
can be used either pre or post fader. The EQ section 
provides variable high and low frequency shelving as 
well as a mid frequency boost /cut control with variable 
center frequency. The flexibility designed into this 
mixer is evidenced by the front panel patch bay which 
provides a normalled send and return for each input 
channel as well as direct channel outputs which are 
especially useful in recording. The board's soloing sys- 
tem can be used in both P.A. and recording applica- 
tions and the metering is double duty allowing the 
meters to be switched in pairs to monitor the 
effects /monitor sends or the solo /mono levels in addi- 
tion to the levels at the four sub masters. The board 
also provides phantom powering for condenser mics. 
The price of the TAPCO C -12 is less than $2000. 

General Description: Upon first sight the C -12 
mixer looks very strange. It appears as though some- 
one has bent the rearmost portion of the chassis up- 
ward about 45 degrees to provide better access to the 
rear. And in fact this unique chassis design does give 
the user very good access to the rear panel. The top 
surface of this "bent" portion of the unit provides an 
excellent location for the four large VU meters since it 
considerably improves their visibility. The area to the 
left of the meters is occupied by two rows of input 
channel access patching jacks (sends and returns) and 
a third row of jacks for channel direct outputs. The 
access jacks (1/4-inch phone jacks) have the sends and 
returns normally connected ( "normalled ") and this 
connection is broken only when a plug is inserted in the 
return jack. The access point occurs after the channel 
preamp and before the channel EQ and fader. 

The surface below the VU meters is dominated by 
the controls for the twelve input channels. These con- 
trols are neatly grouped in vertical columns above the 
individual channel faders. At the top of each column is 
a pushbutton switch for selecting either the mic or line 
input to that channel. Just below this switch is an 

80 

LED peak overload indicator for the channel. This in- 
dicator senses overload conditions at both the preamp 
output and the fader amp output. The next control is a 
rotary preamp gain control labeled "Trim" which 
determines the actual gain of the preamp for either mic 
or line inputs. It is calibrated for +4 dB and -10 dB 
line input levels as well as -20 dB to -50 dB mic 
input levels. The mic input is transformer balanced 
with 48 -volt phantom powering applied at a center tap 
on the transformer primary. The phantom powering is 
switchable and is for use with condenser mics specifi- 
cally designed to employ "phantom power." 

Just below the input controls is a group of three 
rotary controls for adjusting the level of monitor, aux 
and effects sends in that order. The monitor and 
effects send levels operate in the normal manner with 
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clockwise rotation providing increased level at the 
send output. The monitor send is pre -fader so that the 
stage monitor mix can be established independently of 
the channel fader levels. In recording applications the 
monitor mix would usually be used to provide a head- 
phone cue mix for the musicians. Unlike the monitor 
send, the effects send is derived after the fader (post 
fader) in order to maintain a fixed ratio of dry to 
effects signals as the channel fader level is varied. The 
aux send level control has a center rotation detent and 
can provide either pre or post fader signals depending 
on the direction of rotation. Clockwise rotation pro- 
vides an increasing level of post fader signal at the aux 
send; counterclockwise rotation provides an increasing 
level of pre -fader signal. The center position is off. 

Moving down the input section we next encounter 
the EQ controls. The high- frequency control provides a 
nominal 18 dB of boost or cut at about 10 kHz (see the 
accompanying response plots) while the low- frequency 
control provides about 18 dB of boost /cut at 100 Hz 
and below. Both of these are "shelving- type" tone con- 
trols. The midrange EQ pot provides about 12 dB of 
boost /cut over about a two and a half octave wide 
band. A second control allows the center frequency of 
the EQ board to be varied from 300 Hz to 6 kHz. 

Next are the channel assign and pan controls. The 
signal from any input module can be assigned to any or 
all the sub groups 1, 2, 3 or 4. Subs 1 and 2 serve as a 

stereo pair (1 /2:L /R) along with subs 3 and 4 (3 /4:L /R). 

These pairs are combined to provide the stereo output 
from the board. The input signal can be assigned to 
either or both stereo buses. For a mono output, the pan 
control can be used to assign the channel output to 
either subgroup of the pair selected. 

Beneath the channel assignment controls is the solo 
button and finally the channel fader. When a solo but- 
ton is depressed the output of that channel is added to 
the solo bus and the stereo signal to the headphones is 
replaced with the signal on the solo bus. 

The remaining controls on the console are located to 
the right of the input channels. Near the top of the con- 
sole are the master send level controls and solo but- 
tons for the monitor, aux and effects sends. Just to the 
right are level controls and pan pots for effects returns 
A and B. These two returns are identical with each in- 

jecting its signal into the stereo summing amps. The 
meter switching controls are just below the send 
master level controls. These consist of two push but- 
tons which select alternate inputs for the meters in 
pairs. Normally the meters monitor the four submas- 
ter signals. Meters 1 and 2 can be switched to reflect 
the monitor and effects master send levels and meters 
3 and 4 can be switched to monitor levels on the solo 
bus and at the mono output, respectively. This double 
duty metering system makes efficient use of the 
available metering. 

Next in line below the meter switching buttons are 
the solo level control and solo status indicator. The 
solo status indicator illuminates whenever there is a 
solo button depressed to let the operator know that 
the stereo headphone signal has been overridden by 
the solo signal. There is also a "Solo to Mains" button 
which when depressed causes the stereo and mono out- 
puts of the board to follow the solo system just like the 
headphone output. TAPCO suggests using the solo -to- 
mains function when using the C -12 as a recording 
board with the control room monitors fed from the 
stereo outputs. This will allow soloing into the control 
room monitors. The solo level control determines the 
overall level of the solo signals. 

Above the four submaster faders is the stereo 
master level control. The position of this large rotary 
control determines the level of the stereo and mono 
signals leaving the board. Sub masters One and Two 
serve as one stereo group while submasters Three and 
Four serve as a second stereo group. For mono applica- 
tions these can be considered to be four separate sub 
group level controls. 

The front panel of the mixer contains the AC power 
on /off switch as well as a switch for turning the phan- 
tom mic powering on and off. The stereo headphone 
jack is at the far left of the front panel. The headphone 
level control is above and to the right of the stereo 
master level control. The mic and line inputs to the C- 

12 are located on the rear panel adjacent to the asso- 
ciated input channel. The mic inputs are by way of the 
three -pin, XLR -type connectors. All of the other 
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inputs /outputs on the unit employ 1/4-inch phone jacks. 
There are three rows of jacks to the left of the channel 
inputs. The top row of eleven phone jacks is labeled 
"stacking input." These inputs allow additional sig- 
nals to be summed into the monitor /effects buses, the 
solo system, the stereo outputs or the four sub - 
masters. The solo stacking input has a control input 
associated with it to allow remote soloing of the 
stacked solo input. 

Below the stacking inputs there is a row of eleven 
outputs. Starting from the left there are the monitor 
and aux sends followed by hi- and lo -level effects 
sends. Next in line are the mono and stereo outputs fol- 
lowed by four submaster direct sends. Below the sub 
sends are four sub returns. The sub sends and returns 
are normally connected and are interrupted only when 
a plug is inserted in the sub return jack. This arrange- 
ment allows outboard devices (compressors, equali- 
zers, noise gates, etc.) to be patched in at the sub 
master level. There are four effects return jacks to the 
left of the sub returns. These are for hi- and lo -level 
inputs into the separate A and B effects return sys- 
tems. The only other items on the rear panel are the 
line cord and a line fuse holder. 

Field Test: We had the fortunate opportunity to 
field test the C -12 by using it to do a stereo P.A. mix in 
a local club for "Squeeze," an Oklahoma City based 
rock group. We arrived on the scene a little too late to 
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TAPCO C12: High and low frequency EQ response. 

use the C -12 for the group's first set of the evening so 
we just enjoyed the music and waited for the first 
break. By the end of the 15 minute break we had the C- 
12 interfaced with the system and checked out. 

We had four vocal mic inputs, two mic inputs for 
kick drum and drum overhead, and three mic inputs 
from guitar amps. The vocals were all assigned to 
stereo outputs 1 and 2 while the drums and guitars 
were assigned to the second stereo group, outputs 3 

and 4. The stereo output of the board was then used to 
feed the biamped stereo P.A. system. 

The monitor output was used to return the vocals to 
the stage monitors and an appropriate monitor mix 
was set up on the input channel monitor level controls. 
It was convenient to audition the monitor mix in the 
headphones by simply soloing the monitor send. 

The only outboard effect used was an instrument 
level reverberation unit. This was easily accommo- 
dated by the C -12 by using the low -level effects send 
and return connections. Reverberation was added to 
the vocals by advancing the appropriate effects send 
controls on the input channels. We used the aux send 
pre fader to add reverb to the guitars. The aux send 
was routed to a second input on the reverb unit where 
it was combined with the effects send signal. This 
allowed us to use effects on the guitars even when the 
individual guitar faders were all or most of the way 
down. This approach is preferred because frequently 
the level from the guitar amp alone is sufficient and no 
P.A. reinforcement is required. However, even with 
the guitar faders all the way down there is still a pre 
fader aux signal available for use as an effects send. 
This way effects could be added to the guitars even 
when the dry signal was not used in the P.A. This is 
not possible with the effects send because it is past 
fader and is therefore dependent on the fader level. The 
effects were returned to the board through effects re- 
turn A and panned center. 

In order to minimize potential for feedback in the 
Main system, the signals from the mics at either end of 
the stage (closest to the P.A. speakers) were panned 
about half way to the opposite side. This way most of 
the signal from the singer at the far left of the stage 
was reproduced by the right side of the P.A. system 
and most of the signal from the singer at the right side 
of the stage was reproduced by the left side of the P.A. 
system. As a result, each of these singers was effec- 
tively placed further from the P.A. speakers than if a 
mono P.A. system had been used, and therefore the 
system was less prone to feedback. 

With the C -12 in place the group returned to the 
stage to start its second set of the evening. We were 
able to quickly set rough mix levels with the input trim 
control while leaving the faders at a nominal level. 
Then the mix was fine tuned through use of the faders. 
Switching the meters over to monitor the effects and 
monitor send levels helped to establish proper levels on 
these lines. The C -12 gave an admirable performance 
for the rest of the evening with no surprises or disap- 
pointments. The only problem we encountered was in 
taking it home -the group wanted to keep it! 

Back at the shop we conducted our usual listening 
test by inserting the C -12 in our reference system and 
listening to some direct to disc music through it. The 
output level of the unit was carefully set so that there 
was no overall level change when it was alternately 
switched in and out of our system via the tape monitor 
loop. With nominal (0 VU) levels through the board 
there was audible degradation of audio quality when 
listening through the unit. 

Lab Test: Table 1 contains a summary of the lab test 
results on the C -12. The mic and line inputs have 
plenty of gain and enough headroom so that signal 
overload should never be a problem in normal use. 
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KELSEY 
PRO -CLUB SERIES 
HERE AT LAST 
From the people who specialize it high quality mixers. 
"Kelsey" introduces its new line of "on -stage Mixers ". The 
New Pro Club Series ! And in the true Kelsey tradition, each 
Fro Club Mixer comes built in its own Road Case. If you're 
looking for the finest quality in any price range check out the 
new Pro Club Series. 

. . . e . _ . ..... : . a., .. 
° : . . . 

. : . 

a 

Pro Club Series Mixers are available 
in mono and stereo with these standard 
features: 

L.E.D. on each input 
Transformer Balanced Inputs 
Variable Input Gain Control 
3 Bands of EC! 
Monitor Send 
Fader Style Level Controls 
Built -in Reverb with Additional 
Effects Send 

DolksMusk Industries rnim_ 
150 FLORENC AVE. HAWTHORNE. N . 07506 201-423.1300 1 
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TAPCO C -12: Midrange EQ response (full boost /cut). 

Even though there is no pad on the mic input, overload 
is very unlikely as it takes a +2.5 dBv signal to clip 
the input when the preamp gain is all the way down. 
Signals approaching this high a level belong in the line 
input which can handle up to +32 dBv before clipping. 

For a 0 VU level signal through the unit, the output 
was about +1 dBv with the stereo master level in the 
calibrated position. The stereo master can be adjusted 
if higher or lower level are required. The maximum sig- 
nal level out of the board was +20 dBv. This should be 
enough level to drive any amplifier or tape machine. 

The noise from the mixer was measured using 200 - 
ohm loads on the mic inputs and with a 20 kHz band- 
width on the voltmeter. The equivalent input noise 
was -125.6 dBv which is a very low noise level. With 
eight channels set for nominal mic input levels the 
noise at the output was about 70 dB below 0 VU. For a 
0 VU level test signal, total harmonic distorton (THD) 
through the board was typically about .01% from 100 
Hz to 10 kHz rising only slightly at 20 kHz. This sug- 
gests that slewing induced distortion should not be a 
problem with the TAPCO C -12. 

When a 0 VU level square wave was put through the 
console a signal slew rate of .18 volts per microsecond 
was observed. Increasing the level of the test signal 
revealed a maximum slew rate or slew rate limit of 1.0 
volts per microsecond. Since the peak voltage swing at 
+20 dBv is about eleven volts, the ratio of maximum 
slew rate to peak voltage swing (slew rate ratio) is 
about 1/11 =.09 (volts per microsecond per volt of peak 
output). For a 0 VU level signal with +1 dBv level out, 
the peak voltage swing is only about 1.23 volts and the 
slew rate ratio is 1/1.23 =.81. In order to avoid slewing 
induced distortion a slew rate of 0.5 (minimum) to 1.0 
(conservative) has been recommended.l At 0 VU with 
nominal signal levels the C -12 meets this criteria. How- 
ever, at its maximum output level the C -12 falls short 
of this criteria (slew rate ratio =.09). In use, slewing 
induced distortion can be avoided by keeping output 
signal levels less than about +5.2 dBv. This will insure 
that the slew rate ratio does not drop below 0.5. Slew - 
ing headroom could be improved by using faster op 
amps throughout or at least in the last stages. 

1Jung, W.G.; Stephens, M.L.; Todd, C.C., An 
Overview of SID and TIM Part II," Audio (July 1979), 47. 

TAPCO provides an excellent owners manual for the 
C -12 in which they discuss both recording and P.A. ap- 
plications for the board. 

Conclusion: The TAPCO C -12 mixer is highly flexi- 
ble with patching access to both the input channels 
and the submasters. It is well suited for either P.A. or 
recording applications and is capable of delivering a 
high level of audio quality. We recommend it without 
any hesitation whatsoever. 

LAB TEST SUMMARY 

Input Levels 
(Note: 0 dBv = .775 VRMS) 

Mic input 
Mininum input level for 0 VU indication with all level 
controls at maximum: - 71.4 dBv 
With preamp gain at minimum the input clips at: +2.5 
dBv 

Line Input 

Minimum input level for 0 VU indication: - 41.1 dBv 
Input clips at: +32.6dBv 

Output Levels 
(at Mono output) 

For 0 VU indication with the stereo master control in 
the nominal (calibrated) position: + 1 dBv 
Maximum output level before clipping: + 20 dBv 

Noise 
(Note: 20 kHz bandwidth, 200 -ohm mic input load, 

unweighted) 
Equivalent Input Noise: 125.6 dBv 
With all level controls for one input and one output at 
maximum and the stereo master at the calibrated set- 
ting noise is: - 54.2 dBv 
With all level controls at minimum noise is: - 77.5 
dBv 
Input channel faders of one channel at nominal sett- 
ings and the mic preamp set for - 40 dB input noise 
is: - 73.6 dBv. 
With 8 channels set as above noise is: - 70.6 dBv 

Distortion 
(THD) at 0 VU 

Frequency (Hz) % THD 

100 .012 
1K .012 
5K .012 

10 K .011 
20 K .014 

Slew rate at 0 VU = .18 volts per microsecond. 
Maximum Slew Rate (Slew Rate Limit): 1.0 volts per 
microsecond 
Slew Rate Ratio at 0 VU: .81 volts per microsecond 
per volt (see text) 
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GROVE 
nn 

JETHRO TULL: Bursting Out. [Ian 
Anderson, producer; Robin Black, 
Christopher Amson, Pavel Kubes, 
engineers; recorded "somewhere else 
in Europe by the Maison Rouge 
Mobile. "] Chrysalis CH2 1201. 

Performance: Energetic 
Recording: Variable 

At its best, Jethro Tull's new two - 
record "live" set, Bursting Out, is just 
what a concert LP should be: a fine, 
energetic performance of some of the 
band's best material spanning its 
decade -long career, representative (as 
much as is possible without visuals) of a 
"typical" Tull concert. But at its worst, 
Bursting Out points to many of the 
things that make people avoid live LPs: 
inconsistent sound quality, a virtual 
lack of material that hasn't been heard 
before (Jackson Browne's pioneering ef- 
forts in this direction seem to have had 
little effect on the world of rock 
marketing), and worst of all, the 
obligatory drum solo which everyone 
who's not a drummer skips over on 
every live rock LP. There are also some 
petty annoyances -for instance, the 
bleeping out of some of Ian Anderson's 
introductory comments. 

The band's playing, for the most part, 
is remarkably like that on the studio 
version of the same songs, and in fact, 
one of the points that most strongly 
recommends this LP is that while 
nothing is sacrificed in the quality of 
sound, these "live" tracks have that ex- 
tra sense of presence and vitality that 
the studio versions sometimes lack. A 

86 

pleasant surprise along these lines is 
the performance here of "Sweet 
Dream." Originally released as a single 
between the Stand Up and Benefit 
albums, "Sweet Dream" was a terribly 
hard -to -find record on this side of the 
Atlantic until the release of the Living 
in the Past set. Unfortunately, by the 
time the song made it to that LP, it had 
undergone an emasculating remix. On 
Bursting Out, "Sweet Dream" is back in 
all its power and glory, sounding very 
much like the original 45. 

Another high point, albeit a short 
one, is the new version of "A New Day 
Yesterday," done here in a bluesy style. 
That leads into a few minutes of flute 
and echo chamber antics from Ian 
Anderson, including a little fugal ver- 
sion of "God Rest Ye Merry 
Gentlemen" and the Bach "Bouree" 
from Stand Up. For me, Tull's acoustic - 
based songs stand up (no pun intended) 
best, and those included here, par- 

JETHRO TULL: True but flawed 

Reviewed by: 
ALLAN KOZINN 
STEVE CAPUTO 
ROBERT HENSCHEN 
MIKE DEREVLANY 
STEVE ROW 

JOE KLEE 
NAT HENTOFF 

ticularly "Songs from the Wood" with 
its madrigal opening, show off the in- 
herent musicality of this band to best 
advantage. The heavy metal songs - 
"Locomotive Breath," "No Lullaby" 
and that sort -are less interesting, 
although the "live sound" of Martin 
Barre's electric guitar does give them 
more life here than in their previous in- 
carnations. Barre's playing, in fact, is a 
constant highlight of Bursting Out, his 
contributions to the band's sound every 
bit as important as Ian Anderson's. 

The low point of Bursting Out is 
"Thick as a Brick." It's not just that the 
LP- length masterpiece has been reduc- 
ed here to a 12- minute skeleton tailored 
to afford various players space to solo 
and to show off the band's tight 
ensemble -that doesn't even really 
bother me. What I find amazing is that 
whoever prepared these tapes for 
release seems to have missed a low - 
level (but annoyingly audible), high - 
pitched squeal that begins during Mar- 
tin Barre's guitar solo about six 
minutes into the track and lasts for 
around three minutes. Other than that, 
the sound on these discs varies from ex- 
cellent (the majority) to rather boxed -in 
and transistor radio -ish, the latter 
primarily during some of the more elec- 
tric moments. The mix is a good 
one - again, representative of the 
band's stage set -up -with electric 
guitar and John Evan's keyboards 
dominating the right channel, bass 
guitar and David Palmer's keyboards 
on the left, with flute, acoustic guitar, 
vocals and drums in the center. There is 
also just the right amount of ambient 
sound which, combined with the great 
separation in the mix and the generally 
high level of playing here, makes for an 
exciting "live" album, despite its flaws. 

A.K. 
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For some professionals, 
precision is not enough. 

We've created the Peavey T -40 for the musician 
who requires much more from his instrument. We 
began with a leEn and contoured body design for 
maximum playirg comfort and beauty. We used only 
the finest select ash hardwoods to provide a high 
density body that is as durable as it is graceful. 

We spent years developing designs and methods 
that have resulted in what has been described as "the 
finest neck and fret job available on any production 
guitar,...regardlEss of price." The T -40's neck has a feel 
and playability that makes fingering almost effortless. 

Still, even with the finest materials anc methods, we 
realize that an instrument is only as good 3s it sounds. 
This is where the T -40 really shines. 

The T -40's special dual pickup circuit design 
produces a range of tonal variations never before 
available from a bass guitar, without the "crutch" of 
preamps and bEtteries. Deep, 
powerful lows, punching 
mids, and crisp highs; 
the T -40 has it all with a 

minimum of complicated controls 
and switches. 

We added bd this special die -cast, chrome plated 
hardware, precision tuning machines, and a form fitting, 
high quality care as standard equipment. 

Finally, we gave the T -40 something no other bass 
guitar has ever had: the Peavey reputation for 
excellence. 

T'. 

The Peavey T -40 Bass and 
T -60 Guitar are now available 
with Rosewood necks and 
Southern Tobacco sunburst 
finish options. Soon at 
selected Peavey dealers in 
your area. 

PEAVEY ELECTRONICS CORP. 711 A S'reet /Meridian, MS. 39301 
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TAPE 
DISCOUNTS 

Minimum Urtier 10 tapes 

CASSETTES 
SAC-60 2.22 ADC-120 
SAC-90 3.04 DC-45 
ADC-45 1.82 DC-80 
ADC-60 1.79 DC-90 
ADC-90 2.89 DC-120 

DC-180 

8 TRACK 
D-45 1.80 AD-45 
D-90 2.22 AD-90 

VIDEO CASSETTES 
VT-120, 4 hr, 19.25 VT-60, 2 hr, 

3.79 
1.19 
1.35 
1.75 
2.49 
3.09 

2.29 
2.99 

14.50 

BASF E21 
CASSETTES 

C-45 1.19 C-80 Studio 2.19 
C-60 1.29 C -90 Studio 2.99 
C-90 1.99 C-120 Studio 3.99 
C -120 3.39 C -60 PROTIID 2.39 

C-90 PROIIDI 3.39 
8 TRACK 

45 Pert 1.89 90 Pert 2.39 
64 Pert 2.19 90 Studio 2.99 

OPEN REEL 
7 x1800 ' Pert 5.19 7 x1800 ' Studio 6.99 
7 x2400' Pert 6.99 7 x2400' Studio 10.49 

Lifetime Product Guarantee FREE CATALOG 
Order shipped 1-3 days. Add $2.50 shpg 8 hdlg per 
10 tapes. N.Y.S. Res. add sales tax. No CODS. 

CONSUMERS CO 
PO BOX 550 Dept. MR9 

Mt. Vernon, NY 10551 Phone (914) 664 -2909 
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REMOVES VOCAL FROM MOST 
STEREO DISCS 

The Thompson Vocal Eliminator can 
actually remove most or all of a solo vocalist 
from a standard stereo record and yet leave 
the background music virtually untouched! 
Not an equalizer! We can prove it works on 
the phone. Write for a brochure and demo 
record. COST: $195.00 

ECHO REVERB 

We do it BETTER FOR LESS 
Whether your interest is in using 

ambiance for a concert hall effect or as an 
echo chamber for studio recording use, we 
manufacture a broad line of sophisticated 
analog delay Echo and Reverberation 
devices at prices which only direct sales 
make possible. Prices from $159 to $495. 

Write for a brochure and demo record. In- 
clude $1 to cover costs (refunded with order.) 

Write to: L T Sound, Dept MR 
P.O.Box 1061, 
Decatur, GA 30031 
Phone: (404) 284 -5155 

THE 
GREAT 

ONE... 
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Announcing our all new 1979 Buyer's Guide. 112 pages offer- 
ing a tremendous selection of professional sound equipment 
and musical instruments at the lowest discount prices. 

Our catalog 
is yours - 
FREE! 
Just fill in the 
coupon at right 
and mail it to 
us today. 

MUSIC EMPORIUM USA 
P. O. Box 34441 West Bethesda, Md. 20034 

(301) 340-1480 (301) 424 -1696 

NAME 

ADDRESS 

CITY 

ZIP a STATE - - - _- - - - - - - - - 
CIRCLE 51 ON READER SERVICE CARD 

FOUR TOPS: At The Top. [Norman 
Harris, Ron Tyson, Bruce Gray, pro- 
ducers; Carl Paruolo, Dirk Devlin, 
engineers; recorded and mixed at 
Sigma Sound Studios, Philadelphia, 
Pa.] ABC Records AA 1092. 

Performance: Solid Four Tops 
Recording: At the Top 

At a time when disco has established 
itself as more than just a musical fad, it's 
reassuring to see that there remains a 
clear distinction between it and what 
has, for quite some time, been called soul 
music. The Four Tops remain as much 
the essence of the Motown sound now, 
as they were in their prime, a full thir- 
teen years ago. 

Subtlety is the key to this Harris 
Machine production, and, in fact, to the 
Four Tops sound. It is the subtle manner 
in which Don Renaldo's "Swinging 
Strings and Horns" play second fiddle to 
the Tops' vocals. Now, it's common 
recording sense that vocals are laid 
down on top of the instruments, but Mr. 
Harris takes this one step further. Like 
a painting on canvas, the strings and 
horns on "Put it on the News," are the 
backdrop, while the vocals remain the 
focal point of the musical picture. It is 
the capturing of the subtle Four Tops 
harmony on "When Your Dreams Take 
Wings and Fly." These are songs with a 
moderate disco beat, reminiscent of 
Tavares or Earth, Wind, and Fire. This 
is wholly understandable from a pro- 
ducer's viewpoint, as an attempt to at- 
tract a disco audience, but Harris has 
not sacrificed the Four Tops sound for 
his efforts. As a matter of fact, songs 
like "This House" and "Inside a 
Brokenhearted Man," will send you reel- 
ing back to Four Tops standards like 
"Seven Rooms of Gloom" and "Without 
the One You Love." Meanwhile, "Seclu- 
sion," a soft, slow dancing piece, is just 
the sort of thing you'd expect from the 
1979 Four Tops. 

So why isn't it "At the Top" of the 
charts? Well, while the album remains 
an artistic accomplishment, I have a feel- 
ing that the lack of conviction of the 
music to drums, cymbals, and other 
disco necessities will leave this one 
"somewhere in the middle." 

What is clear throughout is that the 
Four Tops have put together a strong 
collection of songs on this album. While 
it may not end up "At the Top" commer- 
cially, it is sure to be a favorite of long- 
time Four Tops fans, or anyone who ap- 
preciates soul music for soul music. Not 
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only is the album well produced and per- 
formed, it is evenly paced (another Nor- 
man Harris subtlety), and is a real 
pleasure to listen to again and again.S.C. 

ROBERT FRIPP: Exposure. [Fripp, 
producer apparently; Fripp, Ed 
Sprigg, Steve Short, Jim Bonneford, 
engineers; recorded at Fripp's Mobile 
in New York, The Hit Factory in New 
York, Relight Studios in New York, 
The House of Music in New Jersey, 
between June 1977 and January 
1979.] Polydor PD -1 -6201. 

Performance: Fripped out completely 
Recording: New dimensions in illogic 

"Can I play you some of the new 
things I've been doing, which I think 
could be commercial ?" So Robert Fripp, 
he of the King CrimsonBrian Eno ex- 
periences, begins this roller coaster ap- 
proach to modern recording. Electronic 
effects, cut and paste compositional 
changes of time and key, uncanny mix- 
tures of technological precision and fay 
casualness, poetic license, and sheer im- 
agination enter into Fripp's picture, 
and the result is Exposure. 

ROBERT FRIPP: Methodical madness 

Long a leading proponent of the 
British avant -garde, Fripp is uncom- 
promising here. "Disengage" is raw 
futuristic rage in Bowie's Heroes style, 
"You Burn Me Up I'm A Cigarette" is a 
frenetic punkish rocker, and the in- 
strumental "Breathless" is like latter 
day Crimson. Weirder still is "NY3," a 

vicious argument between father, 
mother and their pregnant daughter to 
the tune of heavily- affected electro- 
rock. This mayhem is followed im- 
mediately by one of two Joanna Walton 
vocals, the lovely ode "Mary." 

Equally illogical is side two, begin- 
ning with the title cut co- authored with 
Peter Gabriel, formerly of Genesis. 
Terre Roche (you'd better hear her too 
with sisters Maggie and Suzzy on The 
Roches, Warner Bros. produced by 
Fripp and engineered by Sprigg) pro- 
vides extraordinarily grating vocals on 
"Exposure," then Fripp cuts to, in this 
order, a heavy fusion instrumental, 
strange conversational excerpts, 
transparent synthesizer imagery, and 
then an angry "I May Not Have Enough 
Of Me But I've Had Enough Of You." 
This madness is answered by a pretty 
tonal tapestry, a radio -recorded speech 
about the coming Ice Age, and then 
Peter Gabriel singing a very sensitive 
version of his "Here Comes The Flood." 

Ther is a method to "this Fripp's" (as 
he refers to himself) madness. Parts of 
this project are excerpted from Daryl 
Hall's solo album Sacred Songs, produced 
by Fripp but not yet available in public; 
Hall and Peter Hammill are among the 

LAND VOICE PRODUCTIONS PRESENTS 

Your own recording studio with an 
exclusive franchise for your city! 

The Land Voice Franchise offers you: 

A complete, portable, professional 12 channel recording studio for on location recording of everything from 
church groups to rock bands and theatrical events! 

[ Brand name equipment! TEAC, Tapco, Superscope, MXR and more! 

t All equipment is supplied by Mars Music and Electronics, one of the 
'; east coast leaders in quality components! 

Album pressing and tape production at very reasonable rates! 

Marketing plan and promotional services! 
Complete quality control of album production by Land Voice Productions! 

Professional mixing services! 

Write or call Land Voice Productions for 
, 

. more information on how you can operate your own 
' ' ' 

_.,.. 
.% IQ ' recording company! A complete package designed 

.-------- for initial recording through the final album release! 
- s r Unlimited recording possibilities and profit potential! _ 

---so Am - á ó 
- Land Voice Productions r, 

401 -E Philadelphia Pike .. Wilmington, Delaware 19809 
4 * (302) 764 -7046 

*Availability limited to one franchise per U.S. city, 
depending upon population and location. 

@AII rights reserved 
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vocalists used herein. Fripp notes that Ex- 
posure will be the first in a series of discs, 
to be followed shortly by Frippertronics 
and Discotronics. And Fripp has said 
elsewhere that his "longterm gameplan" is 
to record extensively in the 1978-81 time 
period, 1981 climaxing as `The Year of the 
Fripp." If this record is any indication of 
what's in store, our ears had better be 
wide open to anything and everything.R.H 

RICHARD WRIGHT: Wet Dream. 
[Richard Wright, producer; John Etch - 
ells, engineer; Patrick Jauneaud, 

assistant engineer; recorded at Super 
Bear Studios, France, January 10 to 
February 14, 1978.] Columbia 35559. 

Performance: Boring 
Recording: Flawless 

As a member of one of the premier 
forces of space rock, Pink Floyd, Richard 
Wright is in a peculiar position. A 
technically over -proficient keyboardist, 
Wright's contributions to the group's 
dynamic translations of mood into sound 
are immeasurable. His contributions as a 
writer, however, are much more limited, 

If you're a serious 
musician, should 
you be bothered 
with inferior 
equipment? 
If you're a 
professional 
player can 
you afford the 
embarrassment 
of cheap 
imitations? 

The Viper series cords have our exclusive patented 
stainless steel tip over solid brass military plug. We 
use a heavy duty spring for strain relief and flexibility 
at the elbow joint. 

Our Cobra is a truly noise -free retractile cord, 
unquestionably the finest of its kind. 

Our famous Snakes and UltraSnake cords have set 
the standard for instrument cords. 

No expense has been spared. The result...the finest 
cords and connectors available that provide years of 
consistently superior service. 

Whirlwind cords 
are available in 
black, blue or 
white, and are 
offered at different 
standard or 
custom lengths. 

whirlwind 
Whirlwind Music, Inc. /P.O. Box 1075 /Rochester, New York 14603 
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and Wet Dream shows why. 
Having written and produced Wet 

Dream, Wright is quite fairly the only 
person to blame for its dazzling failure 
to excite the minds and ears. Enclosed in 
the usual subtle /gaudy Hipgnosis 
package, Wet Dream seems so decep- 
tively full of vibrant promise, yet.this is 
fulfilled only in its technical excellence. 
Side one starts with "Mediterranean C," 
a pleasantly jazzy cut with an overt air 
of somnolence. The sax break is bland, 
but mixed well, and the somewhat 
livelier guitar break fades away too soon 
to be appreciated. "Against the Odds" is 
about as sedated as "Mediterranean C," 
with keyboard work that is smooth as 
glass and just as interesting. Wright's 
casual, softly droning vocals add little 
but are comfortably inoffensive. 

Another jazzy tune, "Cat Cruise," has 
piano work that is simple and unob- 
trusive, matched only by the ap- 
propriately placed drums for soporific 
effect. A short guitar break barely 
pierces the daze. "Summer Elegy" 
crawls along with tastefully unthrilling 
vocal harmonies, while "Waves" erodes 
the listener's consciousness. Outside of 
their total intrinsic lack of appeal, "Sum- 
mer Elegy" and "Waves" contain some- 
thing clearly reminiscent of Pink Floyd. 

Side two is just as somnolent. "Holi- 
day" is an almost successful attempt to 
grab the attention of the listener. 
Acoustic piano supports the song and 
Wright's vocals round it out well; it ends 
with slashing lead guitar. But it's all 
downhill from here. "Mad Yannis Dance" 
is more synthesized nonsense. Slow and 
stuttering, it drags along its painfully 
crippled way for 3:19 and then weakly 
segues into "Drop in from the Top," a 
monotony which resembles a beginner's 
keyboard finger exercises. The requiem - 
like "Pink's Song" is poorly planned and 
purposeless; while "Funky Deux" is a 
jumbled instrumental that could be from 
the soundtrack of the type of movie 
usually televised at 3 a.m. 

At its best Wet Dream is a real 
washout. Wright has gone Pink Floyd a 
fatal step further into mellowness, and 
demonstrates that he clearly lacks the 
verve, energy and humor that drive 
Pink Floyd. M.D. 

STRAWBS: Classic Strawbs. [Tony 
Visconti, Dave Cousins, Tom Allorn, 
and Strawbs, producers; engineers 
and recording locations not given.] 
A &M Records of Canada SP9800 
(double album.) 
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fact: 
you can choose your 
microphone to enhance 
your productions. 

Shure makes microphones for every imaginable use. 
Like musical instruments, each different type of Shure microphone has a 
distinctive "sound," or physical characteristic that optimizes it for 
particular applications, voices, or effects. 
Take, for example, the Shure SM58 and SM59 microphones: 

SM59 SM58 
Mellow, smooth, 

silent... 
The SM59 is a relatively new, 

dynamic cardioid microphone. Yet 
it is already widely accepted as a 
standard for distinguished studio 

productions. In fact, you'll often 
see it on TV ... especially on mus- 

ical shows where perfection of 
sound quality is a major considera- 

tion. This revolutionary cardioid 
microphone has an exceptionally 
flat frequency response and neu- 

tral sound that reproduces exactly what it 
hears. It's designed to give good bass 

response when miking at a distance. Re- 
markably rugged - it's built to shrug off 
rough handling. And, it is superb in reject- 
ing mechanical stand noise such as floor 
and desk vibrations because of a unique, 
patented built -in shock mount. It also fea- 

tures a special hum -bucking coil for 
superior noise reduction! 

Some like it essentially flat... 

IN YY 

FREQUENCY IN HERTZ 

VI.. .11 

Crisp, bright 
"abuse proof" 
Probably the most widely used 
on- stage, hand -held cardioid 
dynamic microphone. The 
SM58 dynamic microphone is 
preferred for its punch in live 
vocal applications ... espe- 
cially where close -up miking is 
important. It is THE world - 
standard professional stage mi- 
crophone with the distinctive Shure 
upper mid -range presence peak for 
an intelligible, lively sound. World - 
renowned for its ability to withstand 
the kind of abuse that would destroy 
many other microphones. Designed 
to minimize the boominess you'd ex- 
pect from close miking. Rugged, effi- 
cient spherical windscreen eliminates 
pops. Lightweight (15 ounces!) 
hand -sized. The first choice among 
rock, pop, R & B, country, gospel, 
and jazz vocalists. 

...some like a "presence" peak. 

=ÌÌÌÌÌÌ1=11101ÌÌÌÌÌO 

M=M1111111111Bii11ii1M !I111111111111\\ II 111111111111 mmm1111m11111m 
FREQUENCY IN HERTZ 

professional microphones...by 

PIA 
Shure Brothers Inc., 222 Hartrey Ave., Evanston, IL 60204, In Canada: A. C. Simmonds & Son Limited 

Manufacturers of high fidelity components, microphones, sound systems and related circuitry. 
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Performance: Historic 
Recording: From primitive to 

modern in two easy 
discs 

For nine years, Dave Cousins has 
piloted this group to high critical ac- 
claim and moderate commercial suc- 
cess. The Strawbs has always been a 
musically innovative group, and has 
acted as a touchstone in the careers of 
Rick Wakeman, now of Yes, and 
Richard Hudson and John Ford, who 
later became Hudson -Ford. Classic 
Strawbs is a chronicle of those first 
nine years (eight albums) of the group. 
From an historical point of view, the 
album is an excellent gauge of the 
development of the group and its recor- 
dings. Its selections range from the ear- 
ly "Where is the Dream of Your 
Youth," (1970), to the masterful 
"Benedictus" (1972), and "Hero and 
Heroine" (1974), to "Hanging in the 
Gallery" (1977). The only thing more a 
music historian might ask for is that the 
cuts be arranged chronologically, so 
that the album might reach one big high 
point around the end of side three. The 
cuts on the album appear to be arrang- 
ed haphazardly, and the album suffers 
from a series of musical peaks and 
valleys. 

At one point, "New World," the 
brilliantly recorded cut with all the ex- 
perience of producer Tony Visconti's 
three previous Strawbs albums behind 
it, is followed by the aforementioned 
(and empty sounding) "Where is the 
Dream of Your Youth," an early tune 
recorded with the realtively poor "live" 

STRAWBS: Peaks and Valleys 

recording facilities 
dreadful letdown. 

"Queen of Dreams" is another one of 
those historic cuts that really doesn't 
display the ability Af the group. Its in- 
strumentation is recorded backwards, 
a la "Rain" by the Beatles. 

In the meantime, my question is 
where are the real Strawbs classics, 
like "Part of the Union," "Heavy 
Disguise," and "Where Do You Go 
(When You Need a Hole to Craw/ In)" 
that all weigh so heavily in the accep- 
tance of the group, and truly reflect the 
artistry of the recordings Grave New 
World, Bursting at the Seams, and 
Nomadness, respectively? I've looked 
again and again, and they are not to be 
found on these four sides of vinyl. 

For the avid Strawbs lover, Classic 

of early 1970. A 

Strawbs is a must for the historic 
documentation of their music, but then, 
you already have the albums. But for 
the person looking for good, solid 
Strawbs music stick with The Best of 
Strawbs (A &M SP6005) the American 
release. It contains twelve songs not on 
Classic Strawbs, and it's the best. S.C. 

THE BAND: Anthology. [The Band, 
producers; John Simon, co- producer 
on some cuts; material drawn from 
earlier releases by the Band, 
1968- 1977.] Capitol SKBO 11856. 

Performance: The best of an already 
good thing 

Recording: Ditto 

Few American rock bands have been 
as American -sounding as the Band, and 
this double album of twenty tracks is 
one of the richest treasures of the index 
of contemporary music. The blend of 
mountain, folk, Southern and urban 
rhythm- and -blues, rock and other 
American musical styles rarely has 
been realized as well as by this sextet. 

Most well- stocked record collections 
already have the eight albums from 
which this material has been drawn. 
But if the records are starting to sound 
ragged, this would be a good replace- 
ment. Because of the care taken during 
the recording of material during the 
past 10 years, the tracks included here 
are clear and bright. 

The dominant sound of these songs is 
of an America long past, in which car- 
nivals and band concerts were big 

Aß We Do More 
than just Light Up Your Life. 

Designed for applications during system setup, for -ogrsrr- special 
effects assignment or direct A/B comparison of speaker systems. 
The Model 301 is invaluable either on stage or in tie mnrol room for 
selection, protection and evaluation of up to 3 rlon.tor speaker 
systems, plus separate headphone output and c* ntrd. 

Se,ects 3 stereo monitor speaker systems 
Lisp -ays output level in 2 calibrated channels 
Eisp:ay adjustable from 2 thru 500 watts 
Lot or Bar graph display selector 
8. thru 600 ohm fused headphone jack 
Separate level control on headphone output 

Fo- the na.--le of your nearest dealer call or write: 

et systems Còesign inc. (916) 988 -8551 

P.C. Box 365 =air Oaks, CA 95628 Attn: Bob Bird 

lu 1 anada_ESIRON IND. ETD. Calgary. Alberta 
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become famous. The piece is melodic 
and employs piano and synthesizer to 
good effect. The lyrics are generally 
literate and well sung by Greg Lake. 

The four songs in "Memoirs" form a 
suite about England and an Englishman 
in the waning pre -World War I days of 

the Empire. Nobility is mixed with du- 
ty, honor and country in actually quite a 

pleasant musical setting. Some of the 
lyrics may seem a bit strained, but the 
overall effect is quite nice, thank you. 

The group's fascination with classical 
music is evident in some of the in 
strumental breaks, bridges and lead- 

J 

Q 
i 

things and people told stories in song, 
and the very best of them comes from 
the immensely talented pen of Robbie 
Robertson. Some of the music is quaint, 
almost antique, such as "Dixie" or "Rag 
Mama Rag" or "Up on Cripple Creek." 
Sometimes the group lets out all the 
stops and rocks, such as on "Chest 
Fever," which has an opening that 
sounds as if it might have been fashion- 
ed by Steppenwolf. The song itself in- 

cludes some "wheezing" horn passages, 
though, that sound as if they are part of 
the faded memory of a band shell con - 
cert in a park. 

The instrumental strengths of the 
group can be heard on such songs as 
"Stage Fright," "The Shape I'm In" and 
"Life is a Carnival." For the most part, 
the arrangements are produced entire- 
ly by the group members themselves, 
but on "Carnival," for example, some 
brash horns are prominently displayed 
and give the song a gritty, urban feel. 

One of the curios among the songs 
here is "When I Paint My Master- 
piece," a rare Dylan- Robertson col- 

laboration that combines the strengths 
of both into a riveting piece. The accor- 
dion embellishment recalls the carnival, 
but soon the song switches to a guitar - 
led sound, and the sense of the song 
now is one combining the old world and 
the new into what sounds like a Euro- 
American blend of music. 

The Band occasionally borrowed 
from other sources and gave that 
material a distinctive stamp - ex- 
amples are "The Great Pretender" and 
"Mystery Train." The latter especially 
shows dazzling inventiveness, with a 
rhythm that combines rock and trains, 
and an organ passage that recreates 
the Doppler effect of the sound of a 
train passing in front of the listener. 

The album cuts are arranged chrono- 
logically, although "This Wheel's on 
Fire" first came on Music From Big 
Pink before it appeared on the concert 
recording, Rock of Ages, the source for 
the cut given here. 

In an album filled with pluses, by the 
way, one should not overlook Robert 
Palmer's splendid liner notes -four 
pages of interesting history on each of 
the twenty tracks on the two discs. S.R. 

EMERSON, LAKE & PALMER: Love 
Beach. [Emerson, Lake & Palmer, pro- 
ducers; Karl Pitterson and Jack 
Nuber, engineers; recorded at Com- 
pass Point Studio, Nassau, 
Bahamas.] Atlantic SD 19211. 

SEPTEMBE" '^^ ' 

Performance: Confident, sometimes 
smug 

Recording: Very good 

Emerson, Lake and Palmer were 
very wise to avoid a repeat perfor- 
mance of their 1977 magnum opus, 
Works, when they went into the studios 
for a new release. We have only half an 
opus here, but the other half of this 
record is blatantly pop, and some of it is 
unnecessarily vulgar. The "half- opus" is 
entitled "Memoirs of an Officer and a 
Gentleman" and calls forth many of the 
musical techniques for which ELP have 
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ins. The piano chords played slowly to 
begin the piece could be from Liszt; the 
introduction to "Love at First Sight" 
could be from Beethoven or Chopin, and 
there is a long, classically- inspired 
acoustic guitar bridge leading to a 
melody that sounds as if it is played on 
the glockenspiel. 

"Letters from the Front" is uptempo, 
and its long instrumental opening once 
again demonstrates Keith Emerson's 
total command over and proficiency at 
the synthesizer, and his ability to syn- 
thesize different musical sounds for 
music's sake and not for sound's sake. 
The vocal begins in one octave and ends 

in an octave lower, and Lake's voice at 
the lower register sounds something 
like a metallic imitation of his usual 
tone and timbre. 

The suite closes with a march, 
"Honourable Company," and it is 
something of a theme and variations, 
with each variant slightly different 
from the previous in embellishment, 
key or both. The piece picks up in inten- 
sity gradually so that by the time it 
closes it resembles Jethro Tull's 
tongue -in -cheek "Dam Busters" march 
that closed the new Tull "live" album, 
Bursting Out. 

The "A" side of the album is 
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WE HAD TO LEI 
OUR CHIEF NJDIO 

ENGINEER GO. 
We felt he was on the verge of 

something. He wasn't sleeping 
nights and was often found 
in corners talking to himself. 
Our chief engineer expressed 
a strong desire to go away 
for a few weeks to clear his 
thoughts. We let him go. 

When he returned, he was grinning 
from ear to ear and began to explain... 

He said he felt the audio industry- 
specifically pro audio amplifier design - 
had reached such a level of technology 
that everybody had quality specs. Manu- 
facturers were developing "super- specs" 
for the sole sake of the specs themselves. 
A new direction was desperately needed. 

But where? 
How? 
Our engineer had the answer. Why 

not develop an amplifier design that 
not only had incredible specifica- 
tions, but considered total efficiency 
as a prime design philosophy? 

!! 

. . . . A .I 

os 
AUDIO PRODUCTS 

1926 Placentia Avenue 
Costa Mesa, CA 92627 

714/645 -2540 

His brain began to work overtime... 
creative electronics began to take place. 

He developed a high -turbulence 
flow- through ventilation sys- 

tem, direct -mounted power 
transistors for cooler opera- 

tion, a unique PowerLimit 
circuit, error -free DC and sub -audio 

protection and functional LED power level 
indication. He also included a horizontal 

connector panel with balanced 3 -pin 
XLR -type inputs and outputs.The impor- 

tance being they all pull together into the 
first real complete "common sense" 

amplifier design. 
As a result, we at QSC boastfully announce 
six new models that will set a precedent in 

amplifier design. We are constantly astounded 
by the performance, reliability and amaz- 

ingly faithful reproduction obtainable from 
these new amplifiers. 

Now our chief audio engineer smiles 
all day long. 

s. 
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something else entirely - six separate 
songs, primarily by Lake and Peter Sin - 
field, former lyricist for King Crimson, 
and including one patented "lip -ser- 
vice" classical adaption, this time the 
"Canario" by Rodrigo. Sinfield is the 
lyricist for the entire album, it seems, 
and while his work in "Memoirs" is not 
bad, some of the lyrics on the "A" side 
are terrible. 

The title track is somewhat tuneless 
and is done with a sense of urgency, 
almost conveying the same feeling as 
some of the New Wave's material. "All 
I Want" features nice synthesizer 
counterpoint to the melody in the vocal 
line but is still pretty pretentious stuff. 
"The Gambler" is a pop blues piece with 
a sparse arrangement; "For You" opens 
with a long keyboard passage in minor 
key and contains considerable sense of 
the self -important. "Canario" is an in- 
strumental, played in a very quick tem- 
po and not unlike the ELP version of 
Copland's "Rodeo." 

One who has followed Emerson, Lake 
and Palmer with interest over the past 
years has been able to appreciate their 
musical growth and experimentation, 
that culminated with the two volumes 
of "Works." Flawed as they were, the 
two 1977 releases still represented a 
serious approach to contemporary 
music. "Love Beach" has a split per- 
sonality; half the record pushes com- 
mercial pop at the listener, and the 
other half draws the listener into more 
intelligent music. I prefer the latter. 

S.R. 

LEVON HELM: Levon Helm. [Donald 
"Duck" Dunn, producer; Barry 
Rudolph, Bruce Robb, Steve Melton, 
Gregg Hamm, engineers; recorded at 
Cherokee Studios, Hollywood, Ca., 
and Muscle Shoals Sound Studios, 
Sheffield, Ala.] ABC AA -1089. 

Performance: Enigmatic 
Recording: Uninspired 

Levon Helm is something of an 
enigma. The only original member of 
Ronnie Hawkins back -up group, The 
Hawks, who remained when that group 
evolved into the Band, Helm has had a 
long and multifarious career. A talent 
of unquestionable ability, he was at one 
point the dominant force in the Band 
when they were known as Levon and 
the Hawks. He separated from them, 
however, when they went with Dylan 
on his 1965 -66 world tour, only to rejoin 
them soon afterward to work on their 
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RIA, the largest 
and most respecte 
network of studios 
offering courses 
in Nie art of multi- 
trael. recording. 

Super Summer Giveaway? 
Sept DRAWING for all enrolled 

in Summer classes. 

Bi Amp 8802 Stereo Mixer 

Sound Workshop 242C Stereo Reverb 

When today's music conscious society made 
recording the new art of self- expression, the 
RECORDING INSTITUTE OF AMERICA created 
its national acclaimed ten week course in the art of 
multi -track recording, entitled Modern Recording 
Techniques. Alfa classes are conducted on location 
at 16 and 24 track recording facilities. Under the 
guidance of professional recording engineers as 
instructors, the students see, hear, and apply the 
techniques of recording utilizing modern state of v a o 

the art of equipment. This avocational course Q 
includes live recording sessions enabling musicians; 

DBX RM 163 - 

2 Mono Compressor /Limiters 
in a rack mount assembly 

Burwen 1201 
Dynamic Noise Filter 

Audio Technica 
Microphones - 2 813's 

unidirectional 
microphones 

TDK Tape - 

40 boxes 
of Audua 
LB3600 

tape on 
10" reels 

and creative audio enthusiasts the chance to 
experience, first hand, the new world of 
creative recording. 

For information on RIA's 
Modern Recording Techniques course, 
call our local representative in the following cities: 

AMES, IOWA 
A & R Recording Studio 
1515) 232-2991 
ALANTA, GA 
Apogee Recording Studios 
1404) 5228460 
BALTIMORE, MD 
Sheffield Rec's Ltd., Inc. 
1301) 628.7260 

BIRMINGHAM, AL 
Solid Rock Sound 
12051854 -4160 

BURLINGTON, VT 
Starbuck /Ashley Record 
1802) 6584616 
CHARLOTTE. NC 
Reflection Studio 
(704) 377-4596 

CHICAGO, III 
Universal Recording Studios 
1312) 6428465 

CLEVELAND, OHIO 
Agency Recording 
1216) 621-0810 

COLUMBUS, OH O 
Mus- I - Col Rece 
1614) 267 -3133 

COLUMBUS, GA 
HNR Studios 
(404)327 -9431 

DALLAS, TEXAS 
Sound One 
(214) 742 -2341 

DENVER, CO LO. 
Applewood, Studios 
1303) 279 -2500 

DETROIT, MICH. 
Recording Institute 
(313) 779-1380 

GREENVI LLE /EASLEY, SC 
The Sounding Board 
18031 269-7012 

HAYS, KANSAS 
Sunset Studio 
1913)625.9634 

HONOLULU, HAWAII 
Audissey Sound 
(808) 521-6791 

HOUSTON. TEXAS 
Wells Sound Studios 
(713) 6888067 
JACKSONVILLE, FL. 
Cypress Recording Studios 
19041 246-8222 
KNOXVILLE, TN 
Thunderhead Sound 
(615) 5468006 

L.A. /ORANGE COUNTY, CA 
United Audio 
(714) 5473466 
NEW HAVEN, CT 
Trod Nossel Productions 
(203) 269-4465 
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NEW ORLEANS, LA 
Knight Recording 
(504) 8343711 
NEW YORK, N.Y. 
RIA 
(212) 5824400 
NORTHERN N.Y. STATE 
Michele Audio 
1315) 769 -2448 

PADUCAH, KY 
Audio Creations 
1502) 8988746 

PHILADELPHIA, PA 
Starr Recording 
(215) 9253265 
PHOENIX & TUCSON, ARIZ 
Lee Furr Studios 
1602) 792.3470 
PITTSBURGH, PA 
Audio Innovators 
(4121 471 -6220 
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RICHMOND, VA 
Alpha Audio 
1804) 358 -3852 
SANTEE /SAN DIEGO, CA 
Natural Sound 
1714) 4484000 
SEATTLE. WASH 
Holden, Hamilton 

& Roberts Recording 
12061 6328300 

TULSA & OKLA CITY, OKLA 
Ford Audio and Acoustics 
1405) 525 -3343 

CANADIAN 
REPRESENTATIVES 

MONTREAL, QUE. 
RIA 
(212) 582 -0400 

0 [Ooa 

OTTAWA, ONT. 
MARC Production 
(613) 741-9851 
TORONTO, ONT. 
Phase One Recording Studio 
(416) 291 -9553 
CALGARY, ALBERTA 
Sound West Recording 
(403) 277-0189 
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deliver concert 
reinforcement SPLs with frequency linearity 
comparable to the finest studio monitors. 
Our new MK series compact systems sound 
great in any near -field application, and we 
optimize driver selection from among the 
world's best to meet your needs for portable 
PA; stage, keyboard or instrument monitor; or 
disco use. 

The MK compact systems survive 
the long-term rigors of the road with their 
18 ply -per -inch genuine hardwood structure, 
scuff and water resistant exterior, extruded 
edge rails with roadie type corners, large 
recessed handles and latching tour cover. 
For complete information and dealer list on 
the MK compact systems, call or write us 
for the "works ". 

Eastern Acoustic Works, 
59 Fountain Street, Box 111, Framingham, Massachusetts 01701/(617) 620 -1478 
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first album. 
Helm's history allows him to display 

a great deal of versatility on this album. 
"Ain't No Way to Forget You," an 
upbeat Quillen -Smith composition sets 
a pace which most of the album unfor- 
tunately fails to keep up with, but it ex- 
hibits the same style of production that 
is used throughout the album: an 
uninspired standard mix, with a 
noticeably too-heavy emphasis on the 
drums, and vocals that are, for the most 
par, unadulterated and on top where 
they can be heard. "Ain't No Way to 
Forget You" has solid, upfront guitar - 
work that sets it apart from the rest of 
the work on the album. 

A thin sound and a poor arrangement 
make "Driving At Night" resemble an 
anemic jam; it's jam session bluesy 
without any of that jam session energy. 
The brass cuts in and out abruptly, giv- 
ing the impression that there was quite 
a problem either with dropout or the 
console wiring. "Play Something 
Sweet" is pretty much the same as the 
preceding cut but sports a finer, more 
polished sound. 

Pounded into submission by a 
domineering rhythm section, "Sweet 

Johanna," a J. and J. Hall leftover, is an 
exercise in tedium. Easily mistaken for 
a lullabye, "I Came Here to Party" is 
mellow and unimaginative. Helm 
drones on, not benefiting from the 
rhythm- biased engineering. 

Side two starts out as a treat with 
the Al Green -Mabon Hedges tune "Take 
Me to the River," far and away the best 
cut on the album. For once the over- 
powering drum and bass work with the 
song instead of against it. Everything 
else falls into place also; the guitar is 
funky and energetic, the brass well - 
placed and vibrant. 

"Standing on a Mountaintop" is 
drawn out like the endless haze of the 
mountains, while "Let's Do It In Slow 
Motion" is a slow version of the 
preceding cut. "Let's Do It In Slow Mo- 
tion" does have some interesting 
vocals, though this doesn't make up for 
the rest of its failings. Helm sums it all 
up with the last cut, "Audience For My 
Pain," in which he explains what listen- 
ing to himself is usually all about. 

Even if you could hear more than just 
the solid percussion work, Levon Helm 
still wouldn't be a great album. If Helm 
wrote some of his own material, instead 

of using poor judgment in choosing the 
material of others, he would have a bet- 
ter chance. (A different producer 
wouldn't hurt, either.) As it is, he might 
as well be just another one of the boys 
in the band. M.D. 

LENNIE TRISTANO: Descent Into The 
Maelstrom. [Lennie Tristano, pro- 
ducer; Lennie Tristano and Rudy Van 
Gelder, engineers; recorded in 1952, 
53, 61, 65 and 66 at various unnamed 
locations, possibly Lennie's base- 
ment.] Inner City IC 6002. 

Performance: Beyond reason 
Recording: Crude 

According to Andrew Sussman at In- 
ner City Records, Descent Into The 
Maelstrom "was meant to signal Lennie 
Tristano's return to the scene ... to be 
the first of many LPs which would be 
readily accessible to the public and his 

Finally, 
full-range 
compacts 
that 
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many tans." Untortunately, the highly 
esteemed pianist died this past winter 
and a long overdue comeback was cut 
tragically short. A January Memorial 
Concert saw jazz greats like Max 
Roach, Roy Eldridge, and Eddie Gomez 
pay tribute to a man who helped keep 
jazz on its toes during some pretty lean, 
transitional years. 

Although Descent Into The Mael- 
strom was recorded at various times 
between 1952 and 1966, it's a real eye - 
opener as to where Lennie's head was 
at in the period between bebop and free 
jazz. Respected as an ambitious expo- 
nent of pre -cool post -bop, a reputation 
solidly upheld on trio cuts like 
"Stretch" and "Ju -Ju," Tristano shows 
another side of himself on these 
obscure recordings. Most obvious is his 
predilection for unaccompanied solo 
piano explorations (long before this 
practice became vogue) wherein 
Tristano utilizes a maze of influences 
from blues to bop and balladry. 

A couple of 1965 tunes, "Dream: 
Paris 1965" and "Image: Paris 1965," 
recorded in concert, range freely from 
popular song quotations to abstract 
chordings and open- minded improvisa- 
tion. Cuts four through six on side one, 
untitled rehearsals from a '61 recording 
date, are lighter solo jobs, almost 
mainstream. But if the "live" Paris cuts 
are darker, then "Descent Into The 
Maelstrom," which opens the album, is 
totally unbelievable. Inspired by Edgar 
Allan Poe's story, the piece becomes a 
mad swirl of dense, foreboding clusters 
not unlike Cecil Taylor's exhibitions. 
This cut, incidentally, was engineered 
by Tristano himself in 1953, and it 
sounds absolutely abysmal -as do the 
Paris sessions. Nonetheless, these 
monaural tracks are noteworthy for the 
unusual music they contain. 

Side two is full of healthy trio tunes, 
"Pastime" and "Ju -Ju" engineered by 
Rudy Van Gelder in 1952 with Roy 
Haynes on drums and Peter Ind on 
bass - they're short, sweet excursions 
into balladry and cool intellectualism. 
"Stretch" and "Con Con" were taped by 
Tristano in '66, and he had apparently 
gotten his heads cleaned out by this 
time. Six and eight minutes long 
respectively, these two pieces show 
Tristano in a groove more familiar to 
those who knew him for experiments in 
keyboard rationalism. Tristano's piano 
style was not totally Cool, nor exactly 
Bop -it was a distinctively original con- 
ception grounded in the Tradition, but 
angling its way toward atonal adven- 
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the new jazz genePatlon: 
two ways of making it 

By Nat Hentoff 

The first time I heard trumpeter 
Warren Vaché a few years ago, it 
was as if Bobby Hackett had willed 
him his sound and phrasing. Then I 
heard Louis Armstrong in him, some 
Bix Beiderbecke, and even a touch of 
Clifford Brown, which is as 
"modern" as Vaché gets. By the 
second set, I realized that this 
silvery young player was really not 
an eclectic but had actually fused all 
those lyrical spirits into his own way 
of speaking with uncommon grace on 
the horn. 

Vaché has continued to shape and 
deepen his conception, and Jillian 
(Concord Jazz) is his most 
thoroughly satisfying set so far. Few 
other trumpeters in jazz can play a 
ballad in as glowingly direct a style 
as Vaché. No superfluous notes, an 
utterly unerring flow of line and 
time, and a tone of such warmth and 
fullness as most hornmen can only 
dream of. On medium and up tempo 
numbers, Vaché is exuberant, 
sometimes biting, and always swing- 
ing. Effortlessly swinging. 

His backing in this album is 
marvelously unobtrusive but 
enliveningly felt - pianist Nat 
Pierce, bassist Phil Flanigan, 
guitarist Cal Collins, drummer Jake 
Hanna, and on some numbers, alto 
saxophonist Marshall Royal. As is 
the custom on Concord sessions, the 
recording standards are among the 
very best in jazz: warm, vivid, but 
not overdramatized sound and just 
about perfect balancing among the 
instrumental voices. 

By contrast with mainstreamer 
Vaché, tenor saxophonist Bob Berg, 
also of the new jazz generation, is 
very much in the post -bird groove. 
He's worked with Horace Silver and 
Cedar Walton, and has become much 
involved with Latin music. Berg 

plays with a walloping beat; blues - 
laced, often shouting tone; and above 
all, with an exhilarating openness of 
emotion. He is a consistently ex- 
citing improviser because -and in 
this respect, Berg resembles John 
Coltrane -he always seems to have 
so much to say so urgently. 

His New Birth, then, signals a 
vital, rising presence. There isn't a 
Berg solo that doesn't command and 
sustain attention and, by the way, 
that "cry of jazz" -the human sound 
that has always characterized the 
most durable players -is very much 
a part of his way of sounding. 

The crisp, resilient rhythm sec- 
tion consists of pianist Cedar 
Walton, bassist Mike Richmond, 
drummer Al Foster, and -a flavor- 
ful addition, Sam Figueroa on con- 
gas. The other horn is trumpeter - 
flugelhornist Tom Harrell, and he 
too is surely going to become one of 
the pre- eminent jazz soloists. An 
alumnus of units headed by Woody 
Herman and Horace Silver, and cur- 
rently co-directing a big band with 
Sam Jones, Harrell has a brilliant 
tone, incisive ideas, unflagging 
swing and -like Bob Berg -an awful 
lot of "soul." 

Xanadu's engineering here is 
clean, spacious, and finely attentive 
to what's going on. All in all, with 
Warren Vaché and Bob Berg- though 
their idioms are quite different -the 
jazz continuum keeps being enthusias- 
tically nurtured. 

WARREN VACHÉ: Jillian. [Carl E. 

Jefferson, producer; Phil Edwards, 
engineer.] Concord Jazz CJ -87. 

BOB BERG: New Birth. [Don Schlit- 
ten, producer; Paul Goodman, 
engineer.] XANADU 159. 
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tures in New Music. Descent Into The 
Maelstrom is extremely limited sound - 
wise, and some of the performances 
won't stand infinitesimal scrutiny. But 
the title cut may represent one of Len- 
nie Tristano's undocumented destina- 
tions, and the other sides help fill in 
some of the missing links on a musician 
too long ignored. R.H. 

GILBERTO GIL: Nightingale. [Sergio 
Mendes, producer; Geoff Gillette, 
engineer; recorded at Kendun 
Recorders, Burbank, Ca., Fall 1978.] 
Elektra 6E -167. 

Performance; Rock 'n' Rio 
Recording: Bright 'n' Breezy 

Brazilian musicians have had a pro- 
found impact on North American jazz 
for two decades now. In the sixties it 
was bossa nova and samba with Joao & 
Astrud Gilberto and Antonio Carlos 
Jobim. In the seventies it has been Air - 
to Moreira, Flora Purim, and a host of 
percussionists taking the lid off of 
thoses unbelievable Third World 
rhythms. They've created a whole new 
range of tonal colors, ebullient 
melodies, and pan -cultural references. 

While the Brazilian Connection has 
been linked most frequently to jazz 
(this album's producer Sergio Mendes 
being an MOR exception), it's beginning 
to look like the eighties will see rock 
and other contemporary vocal musics 
influenced by Brazil. Milton Nascimen- 
to has already had some effect on the 
likes of Cat Stevens, Michael Franks, 
and Earth Wind & Fire, and Jorge Ben 
is due to make his first northward 
moves. This U.S. debut by Gilberto Gil, 
however, offers concrete proof that at 
least one "new wave" may originate 
near Copacabana Beach. 

Gil was once a politically censured 
poet in his native Bahia, but 
Nightingale is far from controversial. 
Singing in Portuguese and English, Gil 
is upbeat and joyful on fine cuts like 
"Maracatu Atomico," "Balafon," and 
"Samba De Los Angeles." A simmering 
gang of percussionists (Alex Acuna, 
Laudir de Oliviera, Roberto da Silva, 
etc.) incite such common session par- 
ticipants as Don Grusin, Lee Ritenour, 
and Abraham Laboriel. Gil's reggae on 
side one, "Goodbye My Girl," is deadly 
contagious and, like several songs here, 
sucks the listener into an inescapable 
revolving door of bright melody and 
breezy rhythm. 
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GILBERTO GIL: New wave from Rio 

Even more than Milton Nascimento's 
excellent new Journey To Dawn (A &M 
SP- 4719), Nightingale is startlingly 
"Americanized" by funky beats, slickly 
modern production, and a pop -soul 
chorus. That Gil numbers James Brown 
and Stevie Wonder amongst his in- 
fluences is obvious from the party soul 
atmosphere of "Alapala" or a 
conventional -type ballad "Here And 
Now." The title cut itself is astonishing- 
ly lightweight and almost vaudevillian, 
a non -Brazil novelty item that serves as 
a comic breather. 

Sergio Mendes and Geoff Gillette 
create a clean, commercial tape but 
stay out of the way on such strong 
material as "Ella" and the heavy, elec- 
tronic ballad "Move Along With Me." 
Gilberto Gil hits enough high scat notes 
to send shivers through jazz fans, and 
he opens up the door to a whole new 
pop -rock audience as well. Nightingale 
contains the kind of positive, rhthmic, 
celebrant sounds that have an ir- 
resistably universal appeal. R.H. 

BENNY GOODMAN: The King Direct 
To Disc. [Benny Goodman and Glen 
Glancy, producers; Jay Ranellucci, Bill 
Stone, Ken Perry, and Eugene Thomp- 
son, engineers; recorded June 24, 1978 
at Capitol Records, Hollywood, Ca.] 
Century Records CRDD 1150. 

Performance: Goodman at his best 
Recording: Quiet, undistorted, 

direct -to -disc 

Benny Goodman's first recordings 
were made at the home of a friend, Earl 
Baker, in 1926 on an Edison cylinder 
machine which could make records as 
well as play them back. These records 
are to be reissued shortly by Jazz 
Archives. Benny's most recent record- 
ing, at least the most recent that I've 
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heard, was made by the direct -to -disc 
system and the sonic advantages should 
be obvious to even the most casual 
listener. In addition- to Earl Baker on 
trumpet, Benny on clarinet and an 
unknown tenor sax and rhythm section, 
the cylinders also include an early 
recorded example of Glenn Miller's 
trombone playing. Today Benny is able 
to command whoever he desires to 
record with simply because he is the 
King of Swing. I don't always agree with 
his choices but this album finds him in 
the fine company of players like Major 
Holley on bass, Cal Collins on guitar and 
Buddy Tate on tenor sax. I would argue 
with some of his other selections (like 
Mery Griffin's comic sidekick Jack 
Sheldon over any of a dozen other 
trumpet men I would have found 
preferable) but that's Benny's business 
and he pretty much works with who 
ever he likes. As far as Benny's playing 
goes, it's not a surprising record. If he 
hasn't recorded "Here's That Rainy 
Day" and "Alone Together" previously, 
they're the only strangers out of the 
nine tunes on the album. All the 
numbers fit Benny's style like the pro- 
verbial comfortable old shoe. If I have to 
pick one favorite it would be "Oh Lady 
Be Good" which includes excellent solo 
work from Goodman, Collins and Holley. 

If Century Records keep turning out 
quiet undistorted surfaces like this I'm 
going to start believing that direct-to- 
disc is worth the increased price tag. 
The surprise of the record is that Benny 
Goodman, at only a year short of his 
seventieth birthday, can still play like a 
man possessed by the youthful enthu- 
siasm he had some forty years ago. J.K. 

VOCAL JAZZ INCORPORATED: High 
Clouds. [Ettore Stratta, producer; Jef- 
frey Kaufman, executive producer; 
Jim Crotty, engineer; recorded at RCA 
Studios, New York, N.Y.] Grapevine 
G N R 3310. 

Performance: Jazz chorale 
Recording: Clean, understandable, 

bass booms a bit 
sometimes 

Actually there are few combinations 
of instruments and voices that haven't 
been tried somewhere before. The idea 
of a jazz chorus is as old as The Swingle 
Singers or The Double Six of Paris. 
And, why not? Louis Armstrong and 
Ella Fitzgerald have been using their 
voices as instruments for years and 
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nobody seems to fret much about it. So 
why not a jazz chorus? That's obviously 
a question that Ira Shankman, music 
director and Dennis Douglas, assistant 
conductor and Jere Hanson, executive 
director asked when they got together 
and formed Vocal Jazz Inc., a group of 
ten singers who were more used to do- 
ing "oohs" and "aaahs" in back of 
pop /rock and country singers or 
(heaven forbid) commercials. So why 
shouldn't they, in their off hours, get 
together and sing ballads like Kurt 
Weill's "My Ship" and jazz charts like 
Willie Maiden's "A Little Minor Booze ?" 

It works because they're all fine 
singers. You have to be to do those 
studio session jobs. It works because 
Ira Shankman, for years Eddie Bon - 
nemere's associate conductor for 
Eddie's Jazz Masses at Saint Peter's 
Lutheran Church, knows a jazz chorus 
and how it works. It works because the 
arrangements are by such fine vocal ar- 
rangers as Gene Puerling, the guiding 
force behind the Hi Los if you remem- 
ber back that far. 

It would work better if there were 
more varying textures than there are 
on this LP. The Double Six discovered 
this years ago and asked Dizzy Gillespie 
to sit in with them on some of their 
records. A horn would have helped to 
relieve the feeling of the sameness of 
sound that one gets listening to this LP 
from beginning to end. There are brief 
patches of piano by John Scully and 
guitar by Carmine D'Amico, fine players 
both but not individual enough to do for 
Vocal Jazz Inc. what Dizzy Gillespie did 
for the Double Six. 

Actually the best way to hear this LP 
is one cut at a time interspersed with 
non -vocal renditions, perhaps of the 
same tunes for contrast. Yet there's no 
denying the ingenuity of Lou Busch's 
arrangement of "A Foggy Day" or the 
excitement of Jane Blackstone's scat- 
ting on Willie Maiden's "A Little Minor 
Booze." 

When dealing with a vocal recording 
the main thing the engineer has to give 
his first attention to is seeing that the 
words get on the disc, comprehensibly. 
Jim Crotty does that part of the job 
very well. Sometimes it seems to me 
that the instrumental balance is a bit 
heavy on the bass but that may just be 
personal preference. 

All in all it's a fine record and the on- 
ly reservation I have is with regard to 
the unyielding similarity of the nine 
selections of vocal jazz. J.K. 
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FOR SALE: Morley electrostatic delay line 
slightly above dealer's cost. Send S.A.S.E. for 
price and specials flyer of new and used 
equipment. Zalmo Sounds, Box 791, Far 
Rockaway, New York 11691. 

A.B. Systems, Audioarts Engineering, Ashly 
Audio, Altec, AKG Pro., dbx, HM Electronics, 
!vie, JBL Pro., Loft, Lexicon, Northwest 
Sound, PSL Products, Shure SR, SAE Pro., 
Tapco C -12 Dealers, Teac Multitrack, 
Tascam Model 15, Klark Teknik, Technics 
Pro., Showco and many more. Call or write 
for a quote. Professional Sound Labs, Inc., 42 
North Franklin Street, Hempstead, New York 
11550. (516) 486 -5813. 

Tascam 80 -8, w /dx8 dbx, custom monitor 
mixer and tape: $3200. Tascam model 10 
mixer, 8in 4out: $1500. Both excellent condi- 
tion. (804) 545 -7774. 

MUST SELL: Teac 80 -8, Tascam model 3 
mixer, and accessories. Like new, substantial 
savings. Call for details (316) 232 -2486 or 
(316) 231 -2380. 

( Interested in a 
SOUND CAREER? 

Trebas Institute of Recording Arts 
will pul you 

ON THE RIGHT TRACK. 
Professional two -year training program in 

RECORD PRODUCING 
SOUND ENGINEERING 
MANAGEMENT 

FREE brochure. Fall courses. APPLY NOW, 
TREBAS, Suite 3235. 1 Place Ville Marie. 

Montreal. P.O.. Canada H3B 3M7 Tel. 1514) 8711067 

WANTED: Recording equipment of all ages 
and varieties. Microphones, outboard gear, 
consoles, tape decks, etc. Dan Alexander, 
6026 Bernhard, Richmond, Ca. 94805, (415) 
232 -7933 or (415) 232 -7818. 

PROFESSIONAL One inch 8 -track equipment. 
Package includes: Audio Designs console, 
Scully 280 8- track /sync master /V.F.O., dbx 
158, Scully 2- track, and much more. Contac 
(313)434 -2141. 

SAVE MONEY building your own 19" rack 
mounting equipment. Rack cases available 
for 10 or 12 band stereo equalizers, LED V 
meters, preamps, patchbays, etc 
(schematics included). Send $1.00 for price 
and details. Home Grown Music, P.O. Bo: 
1084, Decatur, Al. 35602. 

MODERN RECORDING TECHNIQUES is an 
exciting 367 page book written to fill the gap 
between recording engineers, record pro- 
ducers, and recording artists. It covers every 
aspect of recording from sound and hearing 
to tape head alignment and disk mastering 
processes. MODERN RECORDING TECH- 
NIQUES is a must for everyone interested in 
pop music recording. For your copy send 
$10.95 to Audio Productions, 5621 So. Emer- 
son, Indianapolis, IN. 46227. 

MULTI -TRACK AND SEMI -PROFESSIONAL 
AUDIO EQUIPMENT: BEST PRICES! Prompt 
delivery! dbx, Teac /Tascam, Sound 
Workshop, AKG, Delta Lab, Phase Linear, 
Uni -Sync, Others. Dept. MR, WDI, P.O. Box 
340, Cary, N.C. 27511. (919) 467 -8122. 

JBL AND GAUSS SPEAKER WARRANTY 
CENTER. Full lines stocked. Instant recone 
service, compression driver diaphragms for 
immediate shipment. NEWCOME SOUND, 
4684 Indianola Ave., Columbus, Ohio 43214. 
(614) 268 -5605. 

RECORDSAVERS, poly -lined inner sleeves, 
ten cents each, postpaid, minimum 100. 
DEO, Inc., Box 452 E, Glenview, III., 60025. 

TEAC AN80 noise reduction unit. Box, 
manual, test tapes. $125 including shipping. 
(202) 363 -6364. 

FOR SALE: 1 Ampex AG -440C 8 tr. w /console 
& R.C. -M.C. 11/2 years old. 1 MCI early model 
JH -416 16 I /O, in console w /patch bay -5 yrs. 
old. Contact: Steve Simmons (405) 525 -3343. 

FOR SALE: 3M Series M -79 16 -track tape 
machine (2- incn). Mint condition. $17,000.00 
or best offer. Phone (614) 663 -2544. 

SOUNDCRAFT studio console 24/16, 23- 
PPM's, P &G faders, sweep E.Q. 260 position 
patching (min :), $19,500.00 U.S. AMPEX 
MM -1100, 16 track, 500 hours, like new, 
$17,500.00 U.S. 3M M -79, 16 track w /selec- 
take, $15,900.00 U.S. AMPEX ATR -100, 2 

track, mint, $6,800.00 U.S. Phone: (1 -902) 
469 -3243 -CANADA. 

WANTED: Vega 158 8 ohm speakers. Any 
condition, (415) 529 -2908. 

FOR SALE: Quantum Audio 16 x 8 profes- 
sional mixing board, like new condition, wired 
patch bay, phantom power supply, three band 
EQ, clear, clean, natural sound. Ed Zinkow 
(213) 465 -5108. 6381 Hollywood Blvd., 
Hollywood, Ca. 90028. 

Prices from the past on the guitars of the 
future. Zalmo Sound brings you Ibanez 
guitars at yesterday's prices. Send self - 
addressed stamped envelope for price quote 
and specials flyer. Zalmo Sounds, Box 791, 
Far Rockaway, N.Y. 11691. 

FOR SALE: Complete set, "Modern Record- 
ing" Vol. 1 No. 1 through current issue. 
$100.00 (803) 476 -3810. 

DINGLES -Supply source, uses, technical in- 
formation, etc. Send $10.00 plus S.A.S.E. to 
Stables Music Productions, 231 Dogwood 
Ave., Middleton, TN. 38052. 

NOW YOU can buy Ampex professional 456 
& 406 recording tape at FACTORY WHOLE- 
SALE PRICES. Request your confidential 
price list from AUDIO PRODUCTIONS, 5621 
So. Emerson, Indianapolis, IN. 46227. 
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The Technics isolated -loop system. 
Its the one big difference 
between their decks and ours. 

Every one of Tech-tiia four open reel teaks hex pne thing in 

common: The per-or-nonce of Technic isolate_- oop tape 
transport system. And that means peformance that's 
comparable to prosessional open ree decks gating 
thousands of ddlars more. 

By isolating the tape from external influen3e!, our 
isolated -loop tape transport system minim zes tape tension 
to a constant 80 grams. This not onleprooidesextremely 
stable tape trar spar- and low head r..ar, it reduces 
modulation noise pn1 wow and flutter to he print where 
they're detectable on only soahisticatd testing equipment. 

Electronically; cur line of isolated - oop tape dbcks ar- 
equally impressive. The reasons are :a simple a; their IC 
full -logic transpor- controls, highly ac_u-at= rri_-ophone 
amplifiers, FET ni<ing amplifiers anc =eparat_ positior 
bias / EQ selectors. 

And you'll get a I this technology ..+ether y0u choose 
the two -track RS -1500, the extendec plain_ tme of he 
4 -track RS- 1505(sFown above), the coneni=rce of the 

RCLE Sri UN READER SERVICE ,APL. Professional Series 

4 -track RS- 700 with auto -reverse cr he studio features of 
the P.S -1520. 

There's aEo an optional full -feature infrared wireless 
remote cont-ol (RP -070). With it you :cn get your hands on 
all tF is soph stication from up to 20 feet. 

Ad four decks hit the competition r grit between tl-e reels. 
Because all Four have: FREQ. RESP.: 30- 30,000 Hz, r 3 dB 
( -10 dB re :. level) at 15 ips. WOW FLUTTER: 0.018% 
WRMS at 15 ips. S / N RATIO: 57 dB 1 1506 &1700) and 
60 c B (1503 & 1520) NAB weighted at 15 ips. 

SEPARATION: Better than 50 dB. STAf :T- UP TIME: 0.7 sec. 

SPEED DEVIATION: 0.1% with 1.0 of 1 .5 mil tape 
at 15 ips. SPEED FLUCTUATION: 0.05% with 1 .0 or - .5 mil 
tape at 15 i Ds. PITCH CONTROL: ± 6 %. 

Technics open reel decks. A rcre combination of audio 
technology. A rare standard of c..dio a tcellence. 
Cabinlry is simulated woodgrain. 

Technics 
www.americanradiohistory.com

www.americanradiohistory.com

