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A &M. 
A & M Records, Hollywood, Studio D 

CompumixTM Recording & Mixdown Console 
I2 inputs, 32 outputs, VCA sub -grouping 

Burbank. 
The Burbank Studios, Burbank 
Motion Picture Scoring & CompumixTu 
Recording & Mixdown Console 
42 inputs, 28 outputs 
Nominated for Technical Achievement Award 
by Academy of Motion Picture Arts & 
Sciences - 1973 

Goldwyn. 
Samuel Goldwyn Studios, Hollywood 
Motion Picture Rerecording Console 
33 inputs, 3- section (Music, Dialog, Effects) 
Mono, 3 & 6 Track outputs 
Nominated for Technical Achievement Award 
by Academy of Motion Picture Arts & 
Sciences - 1973 

Sound dabs. 
Sound Labs, Hollywood 
CompumixTM Recording & Mixdown Console 
32 inputs, 24 outputs, VCA sub -grouping 

StQuad /Eight Electronics 
Professional Recording Systems 
for The Professionals. 

11929 Vose Street, North Hollywood, California 91605 

Circle No. 101 
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After you use the 1056, 
we'll know one thing 

about your dub quality: 
it just got better. 

Professional studios that make 
lots of dubs for radio, welcome 
the speed and quality they get us- 
ing the Garner 1056. It offers a 
whole new set of advantages for 
producers of reel -to -reel dupli- 
cates for radio, AV, or educa- 
tional needs. Some of those are: 

Single capstan drives the mas- 
ter and all five 
copies. 

Solid -state electronics and spe- 
cial heads provide outstanding 
frequency response. Two - 
speed drive allows either 30 or 
60 i. p. s. duplicating. Extra - 
fast rewind of master tape speeds 
production. Unique forward 
tilt of transport mechanism aids 
threading. Conveniently lo- 

cated controls feature 
push button 

operation. 

1110 

Circle No. 102 

10i 

See the 1056 
demonstrated 

at the AES show, 
booth number 88, 

Wilshire Room. 

GARNER ELECTRONICS 
4200 NORTH 48TH TREET 

L INCOLLA NEBRAS A 68504 

R-eip 3 
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M 

Custom Fidelity 
opened this bottle on March 1st ,1974 

offering for the first time 
a comprehensive studio equipment inventory 

complete system analysis, 
design and interface. 

h Il e 

,i ¡D i[IPIi 
on ó ̀¡uu T9 I f 

v 

7925 Santa Monica Boulevard, 
Hollywood, California 90046 ( 213 ) 654 -7267 

R -e /p 4 Circle No. 103 
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RECORDING 
engineer/ producer 

- the magazine to exclusively serve the 
recording studio market ... all those 
whose work involves the recording 
of commercially marketable sound. 

- the magazine produced to relate .. . 

RECORDING ART to RECORDING 
SCIENCE ...to RECORDING EQUIP- 
MENT. 

Editor /Publisher .... MARTIN GALLAY 

Associate Editor WAYNE YENTIS 

Engineering Editors RON MALO 
WILLIAM ROBINSON 

GARY DAVIS 

Business Manager V.L. GAFFNEY 

Circulation Manager .... D.S. WILLIAMS 

1 

RECORDING engineer /producer is pub- 
lished bi- monthly and is sent free to 
qualified recipients in the United States. 
Subscriptions tor other than qualified 
individuals or companies may be pur- 
chased at $6.50 per year. (All foreign 
subscriptions: $7.50 per year.) Material 
appearing in R -e /p may not be repro- 
duced without written permission of the 
Publisher. 

RECORDING engineer /producer is not 
responsible for any claim made by any 
person based upon the publication by 
RECORDING engineer /producer of ma- 
terial submitted for publication. 

Controlled circulation postage paid at 

Los Angeles, California. 
RECORDING engineer /producer 

6430 Sunset Boulevard 
P.O. Box 2287 

Hollywood, Ca. 90028 
1213) 461 -7907 

MARCH /APRIL 1974 
VOLUME 5 - NUMBER 2 

'PLANET WAVES' 
recording BYB DYLAN and 

THE BAND at THE VILLAGE 
RECORDER. Interviews with 

studio manager DICK LA PALM 
and engineer ROB FRABONI 19 Gary Davis 

Control Room Acoustics: 
the renovation of Control Room 'B' 

at THE VILLAGE - interview 
with acoustic consultant 

GEORGE AUGSPURGER 31 Gary Davis 

RECOGNITION 1973 41 

audio superstar .... 
THE EQUALIZER 43 Jerry Milam 

Synaesthesia ... . 

SEEN ANY GOOD 
RECORDS LATELY 47 

48th 'AES' CONVENTION PROGRAM 54 

THE COVER: Artists' Victor Henderson's and 
Terry Schoonhoven's epic mural, "THE ISLE 
OF CALIFORNIA" adorns the entire three 
story southern wall of THE VILLAGE 
RECORDER building. 

The work depicts the legendary day 
California falls into the Pacific Ocean ... west 
of, as the freeway sign indicates, the California - 
Arizona border town of Blyth. 

Paul Laurence 

Letters and Late News 10 
The Record Industry in Japan 12 
The EI- Cheapo Microphone Cord Tester 57 
VSO - Pitch and Frequency Chart 57 
New Products 59 
Classified 66 
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The hungry leader. 
At Altec, we're not taking our leadership position for granted. We're always 
trying harder- challenging ourselves to develop studio monitor speakers that stay a 
step ahead of constant improvements in the contemporary recording process. 

Throughout the United States, recording industry professionals- engineers, 
producers, A &R men, musicians -have responded to our continuing ability to 
produce the finest monitor loudspeakers by installing more Altec systems in 

studios than any other brand. 

And we can prove it. Here's the latest data on monitors installed in U.S. studio 
as published in Billboard's 1973 International Directory of Recording Studios. 

MANUFACTURER 

Altec 
JBL 

EV 

KLH 
AR 

Tannoy 

NUMBER OF MONITORS USED IN U.S. STUDIOS 

35 
29 
28 

77 
256 

But we're not really satisfied- even with this impressive track record. We're still 

trying to better ourselves. In fact. Altec has three all -new studio monitors available 
right now. They're a whole new generation of speakers designed to meet the whole 
new range of tomorrow's dynamic recording techniques. Your studio may need 
them. Why not call your local Altec representative to find out? 
Or write us for full details. 

Altec gives you the best of both worlds: proven leadership, plus an unrelenting 
commitment to doing a better job. That's because we've really grown to enjoy being 
#1 in studio monitor sales during the past three decades. And we intend to 
stay right there for at least the next three decades by always being our own biggest 
competitor- in research, in quality, in service and in satisfying the demanding 
needs of an ever -evolving industry. 

Altec. We're the hungry leader. 

R-e/p 8 
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Number one. 
And have been for 
nearly 3 decades. 

Circle No. 104 

ALTaG 
1e.sarind of expeìsst.cx. 

1515 S. Manchester, Anaheim, Calif. 92803 
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VLodel S21 Series ̀ 21eetronic crossover 

1.1 y,ur tweeters are 
"tweeting "when your 

woofers should' be 
"woofing" 

... and your amps are crying uncle, try our new model 521 active 
crossovers. They let you select the optimum crossover freq..en- 
cies for your two or three way speaker systems. No need to 
change fixed components to adjust crossovers. 521 plug -in cads 
are continuously tunable from 200 Hz to 2 kHz (521 -L) and 1 kHz 

to 10 kHz (521 -H). The 521 -P shown below holds four crossover 
cards with ts own internal power supply (optional). For larger 
installations, up to eleven cards can be mounted in 31/2" of rack 
space. 

The 521 series ahead of your own good power amps giv-B the 
"go" signal to increased efficiency of all two and tfiree wav sys- 
tems. Send for complete technical information today. 

a , JH company 

11922 Vale-io Street, No. Hollyw California 916 

(213) 764 -1500 Telex: 65 -1389 UREI LSA 

Exclusive export agent: Gotham Export Corporation, taw York 

R-e/p 10 Circle No. 105 

Letters & 

Late News 

From: STAN POLINSKY 
SOUND DEPARTMENT 
THE BURBANK STUDIOS 

After reading the article on the tech- 
nical comments about Film Score Mixing 
I feel a few clarifications are in order. 

1. Stereo photographic sound tracks 
are not really a new idea at all - as a 
matter of fact, the first stereo recordings 
were made (photographically) about 
1940 and were discussed in a paper 
presented by Harvey Fletcher entitled 
"Stereophonic Reproduction From Film" 
(Jour. SMPE, 34:606 -613, June 1940). 
In 1955 John G. Frayne proposed a 
(compatible to mono playback) two 
channel stereo photographic sound track 
as discussed in a paper presented to 
SMPTE in June 1955, but was not 
widely accepted because of the poor 
signal to noise ratio, due to a 50% 
reduction of track area causing a 3 dB 
reduction of SNR. 

With the advent of (recording) corn - 
pressionl (playback) expansion devices 
capable of near mirror -image control 
tracking like the Dolby systems, a whole 
new area was opened paving the way for 
re- applications of older techniques. Its 
interesting to point out here that a 
device basically developed for multi track 
record recording is being applied to the 
motion picture recording industry. This 
is a new twist? 

Ronald E. Uhlig of Eastman Kodak's 
Photographic Technology Division wrote 
a paper in late 1972 called "Stereophonic 
Photographic Soundtracks" for SMPTE 
(Jour. SMPTE, 82:292 -295) and dis- 
cussed a practical stereo recording system 
built by RCA's photophone division uti- 
lizing Dolby noise reduction in the re- 
cording channel and projector. The 
results of the measurements indicated an 
improvement in signal to noise for both 
new prints and worn prints (worn prints 
are really a problem because scratches, 
dirt etc. are also scanned and come out as 
noise) - above and beyond the original 
SNR of mono prints. Furthermore, and 
perhaps even more important, the sound 
of a Dolbyized photographic sound track 
sounds good to the ear. 

2. The "3 into 5" (monitoring and 
printing) method of 6 track stereo dub- 
bing is a rather popular method of stereo 
dubbing in the 6 track release format 
because almost all major dubbing studios 
are equipped with 3 bus consoles (and 
3 channel pan- divergence pots which are 
rather expensive) and it has always been 
less expensive to do the sound recording 

www.americanradiohistory.com
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Simplified block diagram of the "3 into 5 Electronic Spread" (Todd -AD Style/ 
dubbing process utiliOng 3 buss mining consoles (stereo) in order to make a 

high quality 6 track rdease master. 
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in house rather than to pre -dub and then 
send the picture for 6 track (6 bus) dub- 
bing in one of only 3 or 4 six track 
dubbing facilities in town . . . 

Essentially, the 3 into 5 spread is a 
3 channel master recording which is sent 
to the lab which then electronically 
derives the five front channels by creating 
two phantom channels (tracks two and 
four or mid left and mid right) and ends 
up with five channels (plus the surround 
channel) with which they print (transfer 
the sound) each 6 track 70 mil picture. 

As with all types of recording - mon- 
itoring systems, it is important to 
monitor the mix with the same speaker 
configuration (and about the same levels 
and EQ if any) and placement as in the 
environment of playback - be it theatre, 
living room stereo, car radio or quad 
listening rooms. 

The new feature dubbing stage at TBS 
(The Burbank Studios) has the monitor 
mode facilities to switch to any release 
format during a recording in order to 
check perspective in the various release 
formats including the 3 into 5, 6 track, 
and quad. It is also wired for "Compu- 
mix" and signal switching and re- routing 
logic for external computor control. The 
room we think is the most sophisticated 
multi channel dubbing facility in the 
world and includes film reproducers and 
recorders which can travel in sync at up 
to six times normal speed. 

From: GEORGE J. KEREJI 
MOTION PICTURE SOUND 

On page 52 of the January /February 
1974 R -e /p Ampex introduces the new 
AG -440 -C recorder /reproducer. A portion 
of the copy reads "Users requested mo- 
tion sensing, to allow them freedom to 
push any transport command button at 
any time, without fear of breaking 
tape ... "1 have always felt that motion 
sensing was great as long as it was 
optional. That way I didn't have to pay 

for it if I didn't need it. Most of the 
engineers I have talked to feel that 
motion sensing only adds to the cost and 
complexity of a tape machine. For a 
1/4 inch transport I would much prefer 
non -motion sense transport control. At 
this time the big three (Ampex, Scully, 
and 3M) do not provide such a model. 

I would like to know what the read- 
ers of R -e /p have to say about motion 
sense transports. If I am just one in a 
crowd then I shall have to live with 
motion sense transports. If I am not alone 
then I think the industry manufactures 
should respond to the legitimate demands 
of the industry. 

Agree with reader Kereji Circle # 169 
Disagree with reader Kereji Circle # 170 

WESTLAKE EXPANDS SALES AND 
SERVICE STAFF 

Westlake Audio, Los Angeles, has ex- 
panded their field engineering staff with 
the addition of John Wesley Gardner and 
the expansion of the sales staff with the 
hiring of David Miller and the transfer of 
John Sands from service engineering to 
field sales. 

Prior to joining Westlake, Gardner was 
a principal in his own acoustic con- 
sulting firm, Studio Maintenance, Inc., 
Bearsville, New York. In the six years 
before this he was the Chief Engineer for 
Bearsville Sound Studio, Bearsville, and 
Assistant Chief Engineer at Electric Lady, 
New York City. At both Bearsville and 
Electric Lady he designed, developed and 
built the studios now in use. 

Miller joins Westlake from Tascam 
Corporation where he was Sales Manager, 
Music Division. Prior to this he worked in 
a production capacity at SAE, The 
Aquarius Theatre and the new UCLA 
Media Center. 

Sands has transferred from Field 
Service to Sales with Westlake and joins 
Miller and Glenn Phoenix in this depart- 

HOW NOT 
TO 

CHOOSE A 
MICROPHONE 

As in any industry, there are fads 
of the moment, effects that are popular, 
recording techniques that create sounds 
rather than reproduce them. Yet, through 
40 years of recording, there is one con- 
stant thread that runs through tie fabric 
of our art, the NEUMANN condenser 
microphone. NEUMANN's preeminence 
in the field was established and is main- 
tained not on the basis of its excellent 
specs but on its performance. 

For broadcasters and recording 
studios throughout the world, both East 
and West, the NEUMANN microphone 
has been, and continues to be, the in- 
strument of choice. 

A professional musician can't pick 
out the Stradivarius from a catalogue of 
violin specs because there is no constel- 
lation of specifications that would pin- 
point the Stradivarius. However, given 
no numbers at all but the date, and the 
name of Stradivarius, he could pretty 
well imagine its sound. 

Similarly, from a catalogue of speci- 
fications on microphones, a recording 
engineer cannot hope to establish a cor- 
relation between the numbers given and 
the transducer's performance. The meas- 
urements used today are so gross that 
they fail to distinguish qualities that are 
essential in reproducing the sound of an 
instrument or an orchestra. 

The neophyte, having little experi- 
ence in studio work, relies heavily on 
specs as the drowning man relies on 
straws; and there's nothing that will save 
him from expensive mistakes except the 
realization that he can't choose micro- 
phones from catalogues or ads. 

How, then, can he choose a micro- 
phone? 

Very simply, ask the experts in the 
field. 

Eli Passin, Vice Pres., 
Gotham Audio Corporation 

GOTHA 
AUDIO CORPORATION 

Headquarters: 741 Washington Street, 
New York, N Y 10014 (212) 741 -7411 

West Coast Sales Office: 1710 N. LaBrea Ave., 
Hollywood, CA 90046 (213) 874-4444 
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ment. He formerly has his own studio, 
John L Sands Productions. Before this, 
he was First Vice President of the Palm 
Springs Civic Theatre, Chief Engineer at 
KCMJ Radio and KPLM -TV in Palm 
Springs. 

OVERNIGHT DELIVERY AVAILABLE 
FOR FILMS, TAPES, COAST TO 
COAST 

A quick, dependable method to get 
films, and tapes delivered in under 24 
hours is available from Federal Express 
Corporation. 

The world's only small package airline 
will pick up films or tapes during one 
business day in their own courier vans, 
place them in their own Falcon Fanjet 
minifreighters, and deliver them by 12:00 
noon the next day. Federal Express 
currently serves 50 major markets coast 
to coast and by the end of 1974 will be 
serving 124 markets. 

Federal Express has three types of 
service available for broadcasters and 
other segments of the entertainment in- 
dustry. 

'Priority One' packages are picked up 
during one business day and will be 
delivered not later than noon the follow- 
ing day at rates competitive to REA. 

'Economy Air' packages are picked up 
one business day and will be delivered no 
later than the second business day after 

shipment. Economy Air is priced approx- 
imately one -third less than Air Parcel 
Post and competitive to UPS Blue Label. 

'Courier Pak' is a totally new system 
for delivering recording tapes, scripts, 
contracts and other materials weighing 
under two pounds and not exceeding the 
size of the Courier Pak supplied by 
Federal Express (12" x 18 "). Courier 
Paks are delivered to the consignee by 
noon the day after pick -up. 
FEDERAL EXPRESS, MEMPHIS IN- 
TERNATIONAL AIRPORT, AMF BOX 
30167, MEMPHIS, TN. 38130 

SOUND 80 LICENSES MCI ON SYNC 
SYSTEM 

SOUND 80, INC., Minneapolis, and 
MCI, Ft. Lauderdale, have entered into a 
licensing agreement on Sound 80's design 
of the ZPE Multi -Track Tape Lock -Up 
System. MCI will manufacture and market 
the equipment world wide. 

The System puts a sync pulse on one 
channel of each of two 16 -track tape 
machines. When the machines are rewound, 
they can be stopped somewhere close to 
one another, and as soon as the two are 
put into play, the one machine will find 
the other and lock precisely in sync. 

The Lock -Up has been in use in Sound 
80's Minneapolis studios for the past year 
and a half. With it they have bypassed 24- 

Listen to 
the Sound' 

of Freshness 

Test tapes deteriorate, for a variety of reasons... including use, 
magnetized heads and the presence of random magnetic fields. 
High frequencies are the first to go and, before you know it, 
you are in an area of distortion all your own ... completely 
at odds with the rest of the industry. 
If your test tapes are a year old or older, get your system back 
in order with precision STL test tapes ... 
internationally acclaimed. 
All audio widths from 150 mil. to 2 -inch. Prompt delivery 
insures freshness. 

: For the distributor in your area -Call or write: 

R-e/p 12 

TABERManufacturing & Engineering Company 
2081 Edison Ave. San Leandro, Ca. 94577 (415) 635 -3831 
Stamford distributor: Audio techniques, Inc. 

Circle No. 106 

track which, according to Sound 80 Vice 
President and Chief Engineer Tom Jung, 
"is not practical because distortion, S/N 
and crosstalk make it imperative to use 
noise reduction in the original recording. 
One cannot justify compromising quality 
for the few times more than 16 tracks 
are needed." 

Production on the ZPE Multi -Track 
Lock -Up System is scheduled to begin 
immediately. The agreement was signed 
by Jung and MCI President G.C. (Jeep) 
Hamed. 

CUSTOM FIDELITY APPOINTMENTS 
FOR INCREASED SERVICE 

Custom Fidelity, Inc., Hollywood, CA 
Pro Audio distributor has restructured its 
staff as of March 1st and added numerous 
new equipment lines. 

Brian Cornfield, formerly of Westlake 
Audio, has been named Field Sales Manager 
and given responsibilities extending 
throughout the Western States. Virginia 
Levy, formerly Assistant Sales Manager, 
has been named head of the Pro Audio 
Division, with management responsibilities 
within the Division and the public parent 
corporation as well. 

Custom Fidelity has developed a com- 
plete new corporate image campaign built 
around its new stocking and expanded 
line capabilities. Remodeling of the firm's 
headquarters building has been underway 
since March 1st with a complete revamping 
of Custom's demonstration room and disc 
mastering facility on top of the list. 

New personnel at Custom also include 
Annette Saldana, also formerly of West- 
lake Audio, who will be staffing the Field 
Service Desk and supporting sales 
personnel. 

.. a returned travelers view of: 
THE RECORD INDUSTRY IN JAPAN 

by JOHN EARGLE 

The Japanese record industry is one of 
the largest with gross sales of about 
$350 million during 1973. It is unique 
in its assimilation and development of 
high technology and its involvement with 
most aspects of home playback. The 
essential differences between it and the 
US record industry may be summarized: 

1. Many Japanese record companies 
are closely allied with the manufacture 
of high fidelity equipment: Victor /JVC; 
CBS /Sony; Toshiba /EMI; Nippon- Colum- 
bia / Denon; and Warner /Pioneer. This im- 
plies a degree of coordination of hard- 
ware and software interests which prob- 
ably does not exist in any other country. 

2. The Japanese record marketplace 
seems far more interested in advanced 
technology than the US market. As a 
result, substantial changes in hardware 
and software techniques can be intro- 
duced at a rate that will surprise many 
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Americans. For example, when matrix 
quad systems were only being hinted at 
in this country back in 1969, many 
systems based on the simple Scheiber 
sum -and -difference matrix proliferated in 
Japan over a very short period. One can 
still browse through record bins and find 
albums with legends at the top mention- 
ing not only the SQ and QS matrices, 
but also such things as the Quadralizer 
system, the Quadrixer system, the QX 
system (quad extra); AFD (acoustical 
field dimension); QM (quad matrix); DM4 
(dynamic matrix 4- channel); SE (separ- 
ation enhancement); SC (surround com- 
poser); SFCS (sound field composer sys- 
tem); and finally MA (matrix ambio- 
phonic)! Only four of these systems were 
developed with any kind of logic control 
in playback and, with the exception of 
the SQ system, the matrix coefficients all 
were within a few dB of each other. 
Most of these systems have fallen by the 
wayside, and there remain only two 
matrix systems of any significance, SQ 
and QS. Such a marketplace provided 
very fertile ground for the introduction 
of the JVC CD -4 system back in 1970, 
and at this point CD -4 seems to have 
taken a commanding lead in the rate that 
record releases are appearing and that 
new hardware is developed. 

As in the early days of the stereo disk 
in this country, special attention is often 

given to new recording methods and 
devices. For example, Nippon -Columbia 
proudly states at the top of some record 
jackets that the record was done on their 
new PCM digital recording system. Other 
companies have touted their acquisition 
of the new Neumann SX74 cutter heads 
by likewise giving them billing at the top 
of the record jacket. This is reminiscent 
of the Everest and Command releases of 
the late 50's which capitalized on the 
benefits of 35 -mm magnetic recording. 

3. The Japanese record industry, from 
a creative point of view, remains very 
tightly in the hands of the record com- 
panies themselves. In the US, by compar- 
ison, a large part of artistic control rests 
in the hands of independent producers. 
More about this later. 

THE HARDWARE MARKETPLACE 

Let's examine the hardware market- 
place in more detail. A visit to the 
Akihabara district of Tokyo on a Sat- 
urday or Sunday is quite revealing. It is 
the center where most of the "electrical 
department stores" are located; large 
stores that specialize only in appliances, 
consumer electronics, records, and hifi 
equipment of every description. The price 

of a phonograph record is about the same 
in terms of actual purchase price in 
Japan as it is here, and this means 
because of lower average pay scales, that 
the cost of a record it is somewhat more 
dear to the average consumer. It is not 
unusual to see a prospective purchaser of 
a classical album examining the disk 
under a strong light before he buys it. 
The records are not shrink wrapped; they 
are sleeved in reusable plastic sheaths so 
they can be examined for scuffs or 
scratches. In this country, we couldn't 
easily do that. You take the record home, 
and then if it is defective you go to the 
trouble of taking it back for exchange. 
Japanese consumers have demanded qual- 
ity, and it is this reporters observation 
that their workmanship in making pres- 
sings rates with that of Germany and 
Holland as the very best there is. 

Most of the equipment marketplace 
is built around receivers of medium to 
high price. Lately, quad equipment seems 
to have captured a large share of the 
market. Since most living quarters are 
small, bookshelf speakers and small floor 
models are most popular. 

The `audiophile' or high end com- 
ponent market is very strong in Japan. 
Many of the higher priced US loud- 
speakers are in demand, with emphasis 
on those higher efficiency models bearing 
the "studio monitor speaker" cachet. 

FROM ANY 
THE MAZE 
100B -16 
IS STILL THE BEST 

CONSOLE BUY. 

The 1008 -16 Recording Console is professional and 
sensibly priced. You won't find features as those on 

the 100B -16 unless you plan to pay much more 
than our price of $9,500. We have a full detail 

brochure that tells it all, and it's all very sur- 
prising . . . from the folks down south 
at MAZE. 

Circle No. 107 

lH MAZE 
CORPORATION 

PO. BOX 6636 BIRMINGHAM a, .MA 35210 PHONE L205 59/ 40, 
OFFICES AND WAREHOUSE 5 ^.4 ALTON ROAD BIRMINGHAM ALADAMt: 

R-e/p 13 
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High -end amplifier /preamp combinations 
made in the US are also popular, and, 
with the import duties to be paid, one 
can readily see that a commitment to a 
state -of- the -art component system is a 
costly one indeed. The newer models 
of tape recorders and direct drive turn- 
tables represent Japan's own contribution 
to the component state of the art. (Japan 
has both 50 and 60 Hz power available, 
and this means that all devices with 
synchronous or induction. motors must 
be made in two models. The direct 
drive turntables are free of this restric- 
tion, and were obviously designed to get 
around the double inventory problem.) 

A typical Japanese component hifi 
showroom will always have an elaborate 
console or switching center for comparing 
systems. Professional tape recorders, 
often Ampex or Scully, will always be on 
hand along with a supply of high quality 
15 -ips quad and stereo source material. 

If the average American record buyer 
seems more concerned with music than 
with technology, the average Japanese 
buyer would be concerned with both 
equally. To many in this country, the 
front panel of a Japanese receiver may 
look a little too busy. The Japanese 
have always liked functional details, and 
we see this in Japanese cameras, watches 
and hifi as well. In quad receivers, the 
number of controls sometimes is stag- 

gering, and the flexibility often seems a 
bit exagerated, by our tastes. However 
there are clear signs that tastes in the 
US are moving in similar directions. 

Interestingly enough all nomenclature 
on audio hardware is in english, whether 
or not the item is destined for export. 

THE SOFTWARE MARKET 

What about the breakdown of the 
record market itself? There are four main 
categories of music sold in Japan: 

1. English /American pop -rock. 
2. Japanese pop. 
3. Western classical music 
4. Native Japanese, classical and eth- 

nic music forms. 
The first category is basically product 

made from imported master tapes, lic- 
ensed from foreign affiliates. The big rock 
stars and hits in the US are popular in 
Japan as well. The second category is all 
but unknown in our country and consists 
of pop songs, usually with big band 
accompaniments, based upon native Jap- 
anese melodies. The third category is 
Western classical music, and much of this 
is recorded in Japan by their own sym- 
phony orchestras. In terms of releases, 
it represents a substantial part of the 
catalog, but I have no relative sales 
figures available. Judging from the record 
bins in some of the large stores, I would 

Fidel ipac®Automatic 
Tape Cartridges 

... the standard of the industry for quality, 
durability and flexibility are now obtainable world- 

wide. Available in three size configurations: 
Model 300 (NAB Type A) in lengths to 10'/2 

minutes @ 71/2 ips (19.05 cms) 
Model 600 (NAB Type B) in lengths to 16 

minutes @ 71/2 ips (19.05 cms) 
Model 1200 (NAB Type C) in lengths to 

32 minutes @ 71/2 ips (19.05 cms) 
Heavy -duty tensilized Polyester 

Tape used throughout. 
Compatible with all standard 

Broadcast Cartridge 
Recorder/ Reproducers. 
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For complete 
information, contact 

your Fidelipac 
Distributor or 

FIDELIPAC® 
3 Olney Avenue Cherry Hill, New Jersey 08034 (609) 424 -1234 
Fidelipac is a registered trademark of TelePro Industries Incorporated 
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certainly estimate that it does far better 
than the meager 4 percent of the market 
which it accounts for in the US. The 
fourth category is also one unknown in 
this country and is the very interesting 
and exotic world of the koto, shakuhachi, 
and other native Japanese instruments. 
It is a highly developed art form like the 
classical music of India and Indonesia, 
but one that most Western ears are not 
attuned to. 

The balance of these categories in LP 
releases during 1973 was: 

1. Western Pop /Rock 39% 
2. Japanese Pop 12% 
3. Western Classical 27% 
4. Japanese Classical /Ethnic 22% 
As an indication of the relative sizes 

of the major companies, we present their 
percentages of the total sales during the 
April- September period of 1973: 

1. Victor 18.0% 
2. CBS /Sony 13.6% 
3. Toshiba /EMI 13.4% 
4. Nippon -Columbia 13.0% 
5. King 7.8% 
6. Polydor 6.5% 
7. Warner /Pioneer 5.0% 
8. Teichiku 4.4% 
9. Phonogram 4.0% 

10. Others 14.3% 

THE JAPANESE QUAD MARKET 

The relative growth of the various 
quad disk systems can be seen in Table I, 
which shows LP release percentages in the 
major formats over a 3 -year period: 

TABLE I 

CD -4 RM1 

1971 33% 15% 52% 
1972 25% 26% 49% 
1973 51% 24% 25% 
3 -year average 36% 23% 41% 

During 1971, the many RM systems 
were still in the ascendency; in 1972 SQ 
increased while CD -4 decreased. In 1973, 
CD -4 doubled its releases while SQ stabil- 
ized. Also, in 1973 the total of RM 
releases was about half that of the year 
before. 

STUDIO RECORDING 

An important difference between the 
Japanese studio scene and that of the US 
or England is the relative balance between 
independent studios and record company 
affiliated studios. In the US, the indepen- 
dent studio developed in the early years 
to satisfy the particular needs of the 
advertising industry, foreign language film 
overdubbing, and other specialized needs 

1 REGULAR MATRIX - A generic 
matrix standard established by R.I.A.J., 
which includes many of the quad system 
names mentioned earlier. 
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An unbeatable 8 -track console. 

A deluxe quadraphonic mixdown consola. 

* 
. 
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A great 16 -track console for small studio budgets. 

It's the Neve 8014. Take your choice of three 
different meter configurations (shown above). 
Whether you need a 4 -track or 8 -track or economy 
16 -track console, the Neve 8014 will meet your 
needs to perfection. If you wish, start small and 
expand later. This versatile console can "grow" 
as your studio grows. 

Fully fitted, the 8014 features 16 input channels; 
4 Pgm, 2 Rev and 2 Cue mixing buses; 8 -track 
monitoring and metering; 4 limiter /compressors; 
talkback and slating; test oscillator; and solo 
function. Delivery is almost immediate. As in all 
Neve Consoles, total harmonic distortion is 
guaranteed to be less than 0.075 %. 

The sound of Neve is worldwide. Our audio control 

consoles are used for music recording, film pro- 
duction and broadcasting in studios in 40 countries. 
Call or write us for more facts. Chances are, we 
can help you record some new highs in profits. 

Rupert Neve Incorporated, Berkshire Industrial Park, 
Bethel, Conn. 06801. (203) 744 -6230 

Hollywood: Suite 616, 1800 N. Highland Ave., 
Hollywood, Ca. 90028. (213) 465 -4822 

Nashville: Telephone (615) 255 -4315 
Rupert Neve of Canada, Ltd., 7528 Bath Rd., Malton, 

Toronto, Ontario, Canada. (416) 677 -6611 
Rupert Neve & Co., Ltd., Cambridge House, Melbourn, 

Royston, Herts, England. 

Neve N 
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FIGURE 2 EFFECT OF ABSORBERS SET FOR HIGH, MEDIUM and LOW REVERBERATION TIMES. 
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that couldn't easily be met by domestic 
film or record institutions. In recent 
years, we have seen independent studios 
proliferate as recording creative centers 
have become more regionalized. 

In Japan, independent studios are a 
fairly new thing, and the bulk of record- 
ing is done in the in -house facilities of 
record companies. All personnel involved 
in mixing have had extensive engineering 
training and have comprehensive opera- 
tional knowledge of all equipment. It 
may come as something of a shock for 
many in this country to realize that 
mixers in Japan perform their own main- 
tenance on studio equipment, while the 
"engineering" department is that group 
within the studio structure engaged in 
fabrication, systems design, layout, and 
so forth. I was impressed by the wealth 
of technology and unstinting design ef- 
forts that went into most studios. At the 
Victor recording facilities for example, 
in their own building opened in 1969, the 
studios are thoroughly isolated struc- 
turally on all sides. Even the natural 
reverberation chambers were similarly iso- 
lated and were outfitted with remotely 
operated variable absorption so that re- 
verb times could be easily changed. This 
is shown in Figure 1. Here, a volume of 
absorptive fiber glass can be moved in and 
out of a non -absorptive box by a motor - 
driven helix. The chambers are roughly 
3,000 ft 3 in volume and the range of 
reverberation control is shown in Fig- 
ure 2. At 500 Hz, a reverberation time 
of 3.7 seconds indicates a total absorp- 
tion in the room of 40 sabins. When the 
absorbers a:e opened, the total absorp- 
don rises to 88 sabins, effectively halving 
the reverberation time. 

In the large Victor studios (53' x 75' x 
30') there are a number of movable 
reflector /absorber panels about 18' high 
and 12' wide, with sections that can be 
tilted downward. As absorbers they pro- 
vide excellent isolation, and as reflectors 
they provide the early reflections which 
add not only a feeling of dispersion to 
large ensemble recording but enable per- 
formers to hear each other better as well. 
These can be seen in Figure 3. At these 
studios, where VIP guided tours are a 

specialty, there is a second floor observa- 
tion booth adequately soundproofed, 
where visitors can pass through and look 
down on the action. 

By comparison with more recent US 
installations, Japanese studios have a 
rather institutional look. While we have 
gone in a direction of intimacy and 
warmth in the selection of materials and 
decor, the Japanese have been content to 
look only at function in a relatively 
clinical atmosphere. Another interesting 
observation is that the end product of the 
studio, even the independents, is not a 
master lacquer, but rather a master tape. 
Lacquer cutting is always done at the 
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pressing plant and, except under extreme 
conditions, is a one -to -one transfer opera- 
tion. The specialized final tailoring that is 
often a very important part of the lacquer 
transfer operation in the US is rarely done 
in Japan. If a tape presents a problem in 
lacquer cutting, the tape is redone to 
correct the problem. There may be ad- 
vantages and disadvantages in doing this. 
The obvious advantages are that the plant 
can relate the cutting procedure with its 
manufacturing operations and always in- 
sure that they have what we might call a 
"compatible" master lacquer for their 
process. Also, the plant is always guar- 
anteed a reasonably short replacement 
cycle for getting new lacquers. Essentially 
the same technique is used in Germany, 
and in terms of record quality this practice 
may be quite significant. 

What are its disadvantages? Many times 
we know that the final impact of a disk 
may result from important contributions 
made by a lacquer cutting specialist who 
may know the exact amounts of com- 
pression or equalization to add to a good 
tape to make it into a superlative disk. In 
the US, with widespread dependence on 
independent studios, there does not always 
exist adequate feedback around the entire 
recording /manufacturing loop to impress 
on the studio engineers the nature of the 
disk's limitations and the signal condition- 
ing which should be incorporated into a 
working master tape. Even in the major 
companies in the US, this feedback loop 
is not always established, and corrective 
measures are expected to be implemented 
at the point of lacquer cutting. Thus, 
right now in any case, the creative lacquer 
transfer engineer is a very important part 
of our record making process. 

Obviously, then, lacquer cutting in 
Japan is considered a part of the manu- 
facturing operation and is supervised by 
people knowledgeable both of the mech- 
anics of the disk medium as well as 
musical values. Each disk transfer system 
is thoroughly checked out on a daily 
basis and is maintained at peak operating 
conditions at all times. Most of the newer 
cutting systems are Neumann, but there 
are many Scully / Westrex combinations as 
well. Every attempt is made to transfer a 
given master tape on the same cutting 
channel each time a new lacquer is re- 
quired. Transfer settings are recorded in 
detail so that replacement lacquers will 
always match previous ones. Earlier we 
mentioned the promenience of CD -4 in 
the Japanese quad marketplace. At the 
present time, the Victor Company of 
Japan is cutting all Japanese CD -4 product 
in their Yokohama facility, although other 
CD -4 cutting systems are used in Japan 
for research and development purposes. 

Continued on page 67 

new pochet sized 
professional sound level meter 
fOr UPOPP- i 00 The new Scott 451C sound level meter 

is the first truly professional instrument 
that fits in your pocket and costs only 
pocket money. 
It gives instant readings at the touch of 
a button to ANSI type S3C accuracy 
with industry standard "C" weighting 
for flat response. Its range of 45 to 
130dB SPL lets you check ambient 
background levels as well as the sig- 
nals of interest. It measures the com- 
plete range of sounds likely to be en- 
countered by the audio engineer or the 
advanced audiophile. 
It's got a handsome, rugged all metal 
case and a big meter face that's easy 
to read. It's also a lot of fun to use. Its 
battery lasts all year. It lasts indefinitely 
and it's fully guaranteed for two years. 
It costs only $98.00. It's available from 
distributors whose names we'll send 
you with full product specifications. 

SCOTT INSTRUMENT 
LABORATORIES 

8h9AMM Of 

EASTERN AIR DEVICES AO hM8Rf88E. 
MA63 834 

451 SOUND LEVEL MET 
TYPE 

ER ANSI TY PE S3G 
PATS. PENDING ?o LVEL -dgc 

o1 

SOUND LEVEL, GWEIGHTEO 

Scott 
I nstrument 

Laboratories 
D v Sion of Eastern Av De\ncr 

30 Cross Street 
Cambridge, MA 02139 sn 

COMPLIMITER 

MODEL 610 

Used in recording studios; disc mastering studios; sound reinforce- 
ment syster1s; TV, AM, FM broadcast stations to maintain a sustained 
averagr, sigrai at a level significantly higher than that possible in con- 
ventional limiters, and with performance that is seldom attained by 
most ti tear amplifiers. Rack mounted, solid state, functional styling, 
the Model E10 is in stock for immediate shipment. 

Specifications are available from: 

P[CTDH TONICS 
770 V /ALL AVENUE OGDEN, UTAH 84404 

(801) 392 -7531 
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Our warranty is pretty popular, too. 
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It's a singular microphone, the E -V 635A. Used by engineers around the 
world. On TV, film, radio, in recording studios, and on stage. Chosen be- 
cause it unfailingly delivers great sound with no fuss. If often seems that 
the tougher the problem, the better the 635A performs ... and outperforms 
the competition. In fact, for many it is the standard by which all others 
are judged. 

But even when things go wrong (as they sometimes do) E -V has the ad- 
vantage. For instance, for the first 2 years we'll put your 635A (or any other 
E -V Professional microphone) back in operation fast, for only the cost of 
one -way postage. Even if you dropped it, or dunked it, or ran over the mi- 
crophone with your remote truck! 

It's a remarkable warranty because we build remarkable products. De- 
signed to serve, and to solve your sound problems day after day. Your 
E -V sound headquarters is ready to help you select the E -V Professional 
microphones that exactly fit your needs. Or write us for the latest infor- 
mation on E -V professional sound products. Today. 

glec-rokc, 
ELECTRO- VOICE, INC., Dept. 441RP, 674 Cecil St., Buchanan, Mich. 49107 

Circle No. 112 

a t.7Ull.V1 1 

C O M P A N Y 

www.americanradiohistory.com

www.americanradiohistory.com


THE 'PLANET WAVES' SESSIONS 

RECORDING BOB DYLAN 
at 

THE VILLAGE RECORDER 
Interviews 

With 
ROB FRABON 

DIC La PALM 
by 

GARY D. DAVIS 

R -e /p: Dick, how did you choose an 
engineer for the Dylan album? 
DICK LA PALM: I left the decision up to 
Rob. I asked him who should do it. At 
the time we had 3 guys. Rob came back 
after a couple of days and said, "I 
should do it." I said, "Fine." 

R -e /p: Rob, why did you decide to do it? 
ROB FRABONI: Mainly because I was 
really familiar with Bob's music, as well 
as The Band's. I've been listening to them 
both since their first albums. I talked to 
the other guys, and it seemed like I wz.s 
the most familiar. 

R -elp: Dick, do you feel that familiarity 
with the music is essential for a mixer? 
DICK LA PALM: Engineers are much 
like the medical specialist. I just don't 
think that every engineer can do every 
kind of music. I think this guy might be a 
hell of a lot better to do an R &B date, as 
opposed to a Country & Western date. 
And one engineer might be a hell of a lot 
better to do a Dylan and a Stones. I'm 
not taking anything away from him; I'm 
sure he could do a Willie Hutch. I'm sure 
he could do a Little Milton or a Chuck 
Berry. But I don't know that he could do 
it as well as someone else who's really 
into that kind of music. I think there's a 
hell of a lot more to it than just knowing 
that board. I think it has to do with gut 
feel, and feeling for the music itself. 

R -elp: Rob, did you listen to thei- stuff 
before the sessions? Did you go home 
and prep on it? 
ROB FRABONI: No, I didn't I make 
sure not to do that. You've got to 
approach things fresh; that's the way I 

feel. After we mixed the album and it 
was all done, then I went and listened to 
his records. I didn't want to be influenced 
before the sessions. I just wanted to do it 
fresh, and that was what they wanted, 
too, Dylan and The Band. 

R -elp: Was there anything unusual about 
the way Dylan and The Band work which 
would affect the choice of an engineer? 
DICK LA PALM: We talked about 
engineers. The one thing they wanted was 
a guy that not only knew the equipment 
and respected it, but someone who could 
work really rapidly. Knowing how a 
Dylan works - - the guy says, "Let's do 
it now," and he expects the engineer can 
do it, just like that, without fumbling. 

Photo: BOB GRUEN 

;not.ti 
.:-. 

R -e /p: lt'hy did Dylan and The Bane 
record at Village? What did you have 
that made it just right for them? 
ROB FRABONI: One thing, the room 
was right for them. As far as the size, 
they really liked that. And as far as the 
control room is concerned, they just 
wanted something that sounded good. It 
could have been done at a number of 
places, but we had a combination of 
things: the room, the security and the 
location. They liked the idea of being out 
of town (The Village Recorder is situated 
in West Los Angeles, about ten miles 
from Hollywood). When we actually got 
down to the mixing, Robbie was corn- 
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Second Coming of Bob Dylan 
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fill begin should appease 
the adventists of the cult. 

Yes, there have been many 
other cities and thousands 
eft other A. J. Webermans 
to serenade on the traveling 
minstrel show that. pitched 
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To record Bob Dylan and 
The Band... Wally Heider, 
Phil Ramone, Rob Fraboni, 
and Automated Processes 
Bob Dylan's first New York concert in years . . . 

the high point of his 21 -city tour ... was Page 1 news. 
To record this live concert, 
Wally Heider Recording, 
the world's leading remote 
recording organization, Phil 
Ramone and Rob Fraboni, 
the recording engineers for 
the session, used a console 
manufactured by Automa- 
ted Processes. 

Heider's new studio /re- 
mote console was shipped 

directly from the Automated factory to Madison 
Square Garden *. Set -up time was under two hours. 
No trial sessions. No retakes. Three shows. And the 
remote crew recorded another historical musical oc- 
casion for posterity. 

Great talent deserves great equipment. 
The Automated Processes complete line of pro- 

fessional audio consoles afford flexibility in use, re- 
liability in studio service and quality performance over 
a long, trouble -free life, at surprisingly reasonable 
cost. Send for details. 
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0.. Adrenalin Time 
! 

eti , You could sense it even be- fore the concert began. `i a ` audience gan, The 
1 

f s,,,ßv0`c't once was expectant, even 
ff exultant. And when Bob y ¡I 

- :t,N. ',09P-NO' 
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Ian and the Band trotted on 
! `c `at.0 ° stage last night at Madison 

! re ' ' ' Square Garden for the. --- "- ~ - -- - Manhattan concert, the. Sends clearly exultant, too. 
Nothing much was eut in matters of forma cited as it awaited the show, 

repertory from the co, the 
Staring B ob tDyl&i knowing that Mr. Dylan had 

Monday night at the Na tel the words, "an. honor to not given a concert tour in 

Coliseum, at least in be here," and sent 2U.00ß é9 ;, a rr sereet.ed {hem 
first half, But the adren fans into was flowing, and everyti last night 

. after 
one of the great rock bag cite, as he has called his 

York City, an 

Phil Ramone at the Auto- 
mated Processes console, 
the Bob Dylan concert in 
Madison Square Garden. 

*This is Heider's third Automated console. His first was 
delivered from the factory directly to NBC's coverage of 
the Motion Picture Academy's Awards, 1971. 

--AUTOMATED PROCESSES INC. 
80 MARCUS OR/VE, MELVILLE, NEW YORK 11746.516- 694 -9212 
West of Rockies: WESTLAKE AUDIO. Los Angeles, Calif. United Kingdom: 3M U.K., London, England 

Europe: 3M FRANCE, Paris, France Japan: NISSHO IWAI, Tokyo, Japan 

After intermission, Dylan retur d alone to sing five acoust timbers. "The Times They Are s ;angin" ran fast, and brilliant) bellished harmonica 
w extended break 
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fortable with what he was hearing, and 
that was the really important thing. 

R -e /p: When you say Robbie, you are 
talking about .. . 

RF: Robbie Robertson, (guitar, The 
Band). 

R -e /p: Was he the producer? 
RF: There was no producer on this 
record. Everybody was the producer. 
Robbie is the one who gives a lot of 
direction, although they all have some- 
thing to say about the music, and are all 
really involved. 
DL: He seems to be the one that has the 
most knowledge as far as engineering is 
concerned. He has tremendous knowledge 
about what equipment can do - - what 
a board can and can't do. 

R -e /p: Let's get back to the room. You 
told us that studio B was used for the 
album. What is it about this room that 
made it attractive? 
RF: For one thing, you can work in here 
for hours and hours and not get fatigued. 
And you can turn this room up very 
loud and it won't hurt. Numerous people 
have commented on that. 

R -e /p: What kind of monitors are you 
using? 
RF: The room was conceived by me and 
designed by George Augspurger, and the 
monitors are custom built using JBL 
components and custom crossovers. Each 
enclosure has two 15" 2220 woofers, 
which are thin -cone units. They're also 
efficient, so our amplifiers aren't working 
so hard on the low end. It gives us a 
punchier bottom than a 2215, with a 
different coloration. The 2215 has a more 
rubbery sound. While the curve of our 
room might look like another room, it 
has a certain character. The 2405 tweet- 
ers are also part of the picture. I just 
really like the way they sound in this 
installation. The overall system has a very 
low fatigue factor, or whatever you'd 
call it. 

R -e /p: What kind of a curve does the 
room actually have? 
RF: Well, it was originally flat, but we 
tailored the high end a little differently. 
I found that having a flat monitor sys- 
tem was a terrible hype. The way we 
finally decided on the curve was that I 

went to a lot of studios and to a lot of 
people's homes and played music on 
different systems. I took notes and 
gathered the information. 

R -elp: Since the room is equalized, you 
could probably have achieved similar 
frequency response with other speakers. 
Was there another factor involved in the 
choice of these particular speakers? 
RF: Well, I like 604's with the Mastering 

- Circle No. 113 

Lab crossover. But .they still have a 
beaming effect. That's one thing you just 
can't get away from, and that was the 
reason we decided to switch to units 
with better dispersion. 

R -e /p: Without the beaming, what kind 
of coverage do you get? Where is the 
best sound in the control room? 
RF: Realistically, the working area is the 
length of the console. You can sit at the 
producer's desk and hear well, although 
there is some difference from behind the 
console. As far as quad sound, it's sur- 
prisingly good for a small room. It 
sounds very large and open in here. 

R -elp: We've talked a lot about the 
control room. Let's discuss the studio for 
a while. For example, how many mikes 
were used in the sessions? 
RF: As it turned out, I used about 
28 microphones. 

rt r 
ti 

Pi iI 
DICK LaPALM 

R -elp: That seems like quite a few mikes 
for a relatively small studio. Why were so 
many mikes necessary? 

RF: 7 were used on the organ. Garth 
(Hudson) has got this elaborate Lowrey 
organ with a Leslie on each of two key- 
boards. One Leslie is a model 103, of 
which very few were made. It has station- 
ary speakers with a phasing device in the 
tube -type amplifier, as well as 2 rotors. 
There was also a Hammond organ with a 
Leslie. Sometimes Garth would play both 
organs at one time, so we were miking 
three Leslies. 

R -e /p: How about the other instruments? 
RF: I often use a lot of mikes on the 
drums; I used about 7 or 8. I wanted to 
mike everything kind of tight in this 
case. Bob had an electric and an acoustic 
guitar, as well as his vocal mike. And it all 
had to be ready to go because they would 
just say "OK" and boom, you go. 

R -elp: We'd like to know a little more 
about the miking, and the diagram you're 
doing will help. But you just raised an 
interesting point. That is, what kind of a 

recording artist is Bob Dylan? What was 
it like working with him? Dick men- 
tioned and you are also hinting that 
Dylan needs an engineer who's on his 
toes. 
RF: Right. Robbie came in that first 
morning and said to me, "There are 
going to be no overdubs. We're doing it 
live. This is it, what's happening here is 
it." Bob doesn't overdub vocals. 

R -e /p: It sounds like Dylan was in the 
studio to perform, period. 
RF: That's really true. The record was 
really a performance, as far as I'm con- 
cerned. It wasn't like we were "making a 
record." It was more of a performance, 
and Bob wanted it to sound right - - to 
come across. When he starts playing, 
there's nothing else happening but that, 
as far as he's concerned. I don't think 
I've seen anyone who performs with such 
conviction. 

R -e /p: Maybe we can back up a little and 
get some information on how the album 
was first conceived. And how long did 
Dylan work on it? 
RF: I can tell you what I know, although 
I don't know everything. A few weeks 
before we started the album, Bob went to 
New York by himself. He stayed there 
for two to two and a half weeks and 
wrote most all the songs. One of the 
classic songs, "Forever Young," he told 
me he had carried around in his head for 
about three years. He gets an idea for a 
song sometimes, he said, and he's not 
ready to write it down. So he just keeps 
it with him and eventually it comes out. 

R -e /p: When did he get together with The 
Band for this album? 
RF: I'm not exactly sure but I know 
they had started rehearsing for the tour 
before we began recording. They only 
knew two of the songs on the album 
before coming in. The balance of the 
songs on the album they never heard 
until they were right here in the studio. 

R -e /p: It appears The Band are pretty 
good musicians. 
RF: They're really something. And it's 
got such character - - the music sounds 
like it's all arranged. Bob would just run 
it down, and they'd play it once. Then 
they'd come in to the control room and 
listen. That's another thing that really 
astounded me. Nobody was saying, "You 
ought to be doing this," or "You ought 
to be playing that." They just all came in 
and listened to hear what they should do, 
and then they'd go out into the studio. 
That would usually be the take, or the 
one following. That was pretty much the 
way it went. 

R -e /p: Were the takes run straight 
through from the top? 
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Series 70 
Recorder /Reproducers 

When you've got more talent 
than money 

TASCAM Series 70 recorder /reproducers 
were designed for people who've outgrown 
high -end consumer audio products but can't 
afford full professional studio gear. 
Whether you need single, two or four chan- 
nels, you define the Series 70...it doesn't 
define you. Your choices are expanded in- 
stead of restricted without paying a per- 
formance penalty. 
The versatile Series 70 electronics come in 
two versions, one for direct recording and 
one for use with a mixing console like our 
Model 10. Either way you'll find uncommon 
quality and reliability. 
Series 70 recorder /reproducers. When 
you've got more talent than money. 

TASCAM GORPORA11ON 

5440 McConnell Avenue 
Los Angeles, Calif. 90066 

R -e /p 22 Circle No. 114 

www.americanradiohistory.com

www.americanradiohistory.com


RF: Yeah. Almost all of them were 
complete. The other thing was, if that 
wasn't the take, they'd do a few more. 
Sometimes, they would change the 
arrangements from take to take because 
it was still so fresh. Then they'd choose 
the one that felt best. 

R -e /p: How many days did it take to do 
all the recording? 
RF: They initially came in on Friday, 
November 2, to get set up and to get a 
feel for the studio. We did use one song 
that we recorded that day. They cut 
three or four things for the album on 
Monday. Just came in and knocked them 
off. Then on Tuesday they cut about 
four more things, and we used about 
three of them. We took two days off. 
Then they came in Friday and we cut the 
balance of the album that day. 

R -elp: So you really cut most of what 
you used in about three days. 
RF: Yeah. Then we were assembling on 
Saturday, the next day, and Bob, myself, 
Nat Jeffrey (assistant engineer on "Planet 
Waves ") and Bob's friend were here. We 
put together the master reels. Then 
around noon, Bob said, "I've got a song 
I want to record later," and I said fine. 
He said, "I'm not ready right now. I'll 

' tell you when." We were doing what we 
were doing, and all of a sudden he came 
up and said, "Let's record." So he went 
out in the studio, and that was "Wedding 
Song," the cut that ends the album. 

R -elp: You mean he just walked out and 
it was a one -take? 
RF: He just went out and played it. It 
was astounding. I hadn't heard him do 
anything that sounded like his early 
records. Lou Kemp, his old friend from 
Minnesota, was there. He also came on 
the tour with us. Anyway, Bob went out 
to record, and I put up some micro- 
phones, and I was going to get a sound. 
But usually he wouldn't sing unless we 
were recording. That's the way he was. 
You couldn't get him to go out and 
just sing, unless he was running some- 
thing down with The Band. 

Well, I said I was going to get a sound. 
He asked, "Ls the tape rolling? Why don't 
you just roll it." So I did, and he started 
singing, and there was no way in the 
world I could have stopped him to say, 
"Go back to the top." It was such an 
intense performance. If you listen to the 
record, you can hear noises from the 
buttons on his jacket. But he didn't 
seem to care. Lou and I were both 
knocked out by the song. We listened 
to it a few times and didn't think about 
it again until we got down to mixing. I 
mentioned recutting it to eliminate the 
button sounds, at one point, and Bob 
said, "Well, maybe." But he never said 
yes, so we let it go. 

R -elp: Was that the last song they cut? 
RF: Actually, the final recording hap- 
pened during the mixing. We had mixed 
about two or three songs, and Bob, 
Robbie, Nat and I were there. Bob went 
out and played the piano while we were 
mixing. All of a sudden, he came in and 
said, "I'd like to try `Dirge' on the 
piano." We had recorded a version with 
only acoustic guitar and vocal a few days 
earlier. 

R -e /p: Were you ready for it? 
RF: We weren't ready at all, we were 
mixing. But we put up a tape and he said 
to Robbie, "Maybe you could play guitar 
on this." They did it once, Bob playing 
piano and singing, and Robbie playing 
acoustic guitar. The second time was the 
take. It was another one of those in- 
credible, one time performances. 

FRABONI 

R -e /p: Was 
mixing? 
RF: Robbie Robertson has a good ear 
for mixing, knows what he wants to 
hear. So it was pretty much him and Bob 
when it got down to mixing. Robbie and 
I mixed the record together, and Bob was 
there commenting and making sug- 
gestions. 

anyone else 

JEFFREY 

involved in the 

R -e /p: Can you describe Bob's concern 
with the mixing, or at least the kinds of 
things he picked up on? 
RF: Well, for one thing, he wanted 
certain types of sounds. He wanted a 
kind of bar room sound from the piano 
on "Dirge" rather than a majestic sound. 
He also wanted a raunchy vocal sound. 
We actually mixed "Dirge" immediately 
after we recorded it that night. Robbie 
and I listened to it once and I said, "Let's 
mix it right now." So we took a mix and 
that's what's on the record. It had a 
unique character. The sound of that 
particular mix made a lot of difference 
and was important to him. We did 
another mix later going for a more 
"polished" sound, but didn't use it. 
That's the kind of stuff he was sensitive 

to, how the mixes affected the character 
of the music. That might have been more 
important to him than the sound quality. 

R -e /p: Did it take a long time to mix the 
album? 
RF: We came in and mixed a few songs. 
We would work a day or two and take a 
few days off. And we always worked 
from noon to about eight, really good 
hours. One of the songs, "Hazel," we 
used the way we first mixed it. But we 
remixed the other two because we felt we 
could do better. Once we got into doing 
them, we mixed the whole album in 
about 3 or 4 days. But then we spent 
more time than it took to record or mix 
just to sequence the record. Bob wanted 
to live with a few different sequences, 
until he found one that was just right. 

R -e /p: How far did you go with the 
project, Rob? Were you involved in the 
Mastering? 
RF: After the mixes were done, they 
virtually turned the whole thing over to 
me. They let me decide on the spacing 
between songs, and everything regarding 
mastering. I cut sets of refs for them for 
approval when I was satisfied, and then 
they gave me the final go- ahead. 

R -e /p: We see the record was cut at 
Kendun. What made you go to that 
particular mastering facility? 
RF: I did some checks, actually. I cut 
flat parts at a few places, and put 
700 -cycle tone at the front to get 
accurate comparisons of the cutting. 
From there I decided on Kendun. So 
I went out there, cut it, and that was it. 

R -e /p: Kendun's room was done by 
Westlake, wasn't it? 
RF: Yes. It sounded a bit bright in 
there. 

R -e /p: That isn't surprising, considering 
the different monitor systems involved. 
Did you have any trouble adjusting to the 
difference and getting the right EQ? 
RF: I suggested that we do nothing to it, 
and Kent Duncan, who did the cutting, 
agreed. I just relied on our previous 
checks of the mixes. 

R -e /p: You mean when you got back to 
the Village with the refs, it sounded 
right? 
RF: Yes, when we cut it flat. But we 
tried some EQ on the critical refs, a 
little on this and a little on that, and we 
couldn't do anything to really improve 
it. 

R -elp: So you think it's no problem to 
mix on one system and cut on another? 
RF: No, I've done that. An even better 
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example was the album I did with 
Richard Green before we did Bob's 
album. Our studio was booked so heavily 
that we had to go outside to Sound Labs 
(Hollywood). It sounded very similar and 
was easy for us to adjust. 

R -e /p: That's a 604 system with the 
Mastering Lab modification. 
RF: Right. The bottom end is different 
in here, it goes lower - - down to 

40 cycles almost flat. It just didn't sound 
like it was doing that at Sound Labs. 
Our bottom end has a certain feel to it, 
as well as a sound, which is different 
over there. But the high end sounded 
very similar, which surprised me. 

R -elp: What about people who like a 
different sound? 
RF: Of course we're talking about taste. 
That's pretty much what it comes down 

to. Some people like 604's, and you can't 
argue with it. What we do have in all our 
rooms is a speaker switching system. We 
have a rotary selector switch, with other 
speakers on custom made stands. They 
have small bases, telescoping height 
adjustment, and heavy -duty casters. 
They're sturdy enough to hold a 604E 
or 4320 and roll around. 

R -e /p: You brought up the subject of 
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taste, and it reminds me that we were 
going to discuss the mikes used for the 
album. I wonder if you can describe 
Dylan's vocal mike, to begin with. 
RF: We used a Sennheiser 421. But we 
went through five or six mikes to find 
out which would be best. 

R -elp: Did Dylan have a favorite mike? 
RF: He preferred a 421 because he had 
used it before and liked it. Robbie 
suggested the 421. To tell the truth, it 
didn't cross my mind because I hadn't 
used it for vocals before. 

R -e /p: Which one would you have used? 
RF: As I said, I was experimenting, 
although there wasn't much time for it. 
The first day, we tried an SM -53, 57, an 
87 and a 47. I figured the condensers 
weren't going to work because of leakage 
problems. We also had to consider 
popping, which was a problem with the 
421 - - especially because Bob doesn't 
like to use a wind screen. 

R -e /p: What did that do to the sound? 
RF: It worked out OK. He's always 
popped and seems to be used to it. 

R -e /p: Did you use any de- essing or 
correction on the mix? 
RF: No de- essing. We had a Pultec 
filter we would click in for the p's. We 
usually shelved the vocal at 50 Hz. Nat 
would sit over there and switch to 80 Hz 
just for the p's. On one song, "Dirge," I 
got Bob to use a wind screen. He used it, 
and it really worked well. So, to answer 
your earlier question, that was how we 
chose the vocal mike - - experimen- 
tation, with an ear to leakage. 

R -elp: What are the leakage character- 
istics of the 421? 
RF: Well, The Band was playing fairly 
loud and I was limiting Bob slightly, 
3 to 5 dB. Live, we were getting - 15 dB, 
tops, on the leakage, and that was 
incredible. I couldn't believe it. I'd look 
at the meter, and it was just barely 
moving. I was immediately sold on the 
mike. Plus, what leakage there was, 
sounded good. 

R -elp: Would you mind getting into 
more detail on the instrument miking? 
RF: On the drum kit, I used quite a 
number of mikes: a Shure SM -7 on the 
bass, Sennheiser 421 on the snare, KM -84 
on the high hat, and 87's for toms and 
overheads. I experimented with the set a 
little bit. 

R -e /p: Was there anything you partic- 
ularly like in that combination of drum 
mikes? Is it a favorite set -up? 
RF: It just worked. The Band likes a 
thick tom sound, and the proximity 
effect of the 87's worked to our 

advantage in this respect. And I like the 
sound of condenser mikes on drums, so 
that's why I chose them. On the high 
hat, I have found the 84 just works well 
on almost any set. I've got about three or 
four different mikes I use on snares, 
based on the kind of sound the drum 
set has. 

R -e /p: So you try to get a sound 
tailored to the specific situation? 
RF: Yeah. I don't have a set up that I use 
on every drum set. 

R -e /p: You really seem to be enthusiastic 
about the drums. 
RF: That's probably because I play 
drums. I feel they're really an important 
part of a good sounding record. I have a 
feeling for musicians, having played my- 
self. I always go out in the room and 
listen. They'll run through something and 
I'll stay in the studio. When the musicians 
come in initially I always ask, "What's 
the most comfortable way for you to set 
up ?" I tell them we'll start from there, 
and if there are any problems, we'll re- 
arrange things. It helps a lot - - when 
you give musicians that kind of room, 
they feel better. 

R -e /p: Let's run through the rest of the 
miking. The diagram you prepared shows 
a lot. What about the choice of piano 
mikes? 
RF: We used two KM 84's. I tried a 
couple of things. I miked both facing the 
hinge. One of them was almost to the 
end of the harp, and about 12" toward 
the hammers - - about a foot to 18" 
from the hinge. The body of the mike 
was parallel to the soundboard, about 
2" up. The other mike was in the same 
basic position, but angled a bit toward 
the soundboard - - about 30 degrees. 
It was in the high end section of the 
piano, nearer the holes. It worked really 
well, with practically no leakage at all. 

R -e /p: Did you have the top open? 
RF: I had it on the short peg, with it 
really covered. We were all surprised 
how low the leakage was. But when I did 
"Dirge" with Bob, we used a completely 
different set up, mainly because he 
wanted it that way. I had it open all the 
way, no covers, nothing. 

R -elp: Did the piano get into his vocal? 
RF: No, he sings so loud. Interestingly 
enough, the one thing that leaked into 
the drums was Bob's vocal. That's one 
reason the leakage was so low. He really 
sings hard. In fact, he was leaking so 
badly into the uncovered piano that I 
had to experiment. I used RE 15's. I 
faced them toward the back of the 
piano, instead of the hammers, and it 
worked really well. It took a bit of EQ, 
but as far as leakage went, it was really 

excellent. Plus, as I said, he wanted a 
more "far away" sound for that number. 

R -e /p: Were there any other unusual or 
special miking techniques? 
RF: Let's see. We used a special direct 
box for the bass. Our maintenance man, 
Ken Klinger, built it. It's a solid state, 
discrete, FET type. We used that on the 
bass, and miked the amp - - a twin 
reverb, I think - - with a 56. 

R -e /p: It's becoming easier to see where 
all the mikes were used. According to 
the diagram, there seem to be quite a 
few more instruments than there were 
players. Were they all used in the same 
session? 
RF: Yes, sometimes. There was a pianet 
and clavinet - - both were direct. Rick 
(Danko), who played bass, also played 
fiddle a bit. And there was an accordion. 
There was also a Dobro guitar. I had 
extra mikes up for these instruments, 
for whatever might happen. The Band 
didn't do any singing on the album. And 
that's it. 

R -elp: With all the close miking and the 
experienced musicians, did the actual 
levels in the studio tend to be low? And, 
if so, did everybody wear phones? 
RF: The levels were medium -loud, and 
they could hear each other in the room. 
They would occasionally wear phones. 

R -e /p: What kind of mixes would you 
give them? Heavy on their own instru- 
ments, just the other guys, or what? 
RF: A stereo mix of the whole thing, and 
they loved it. They had Sennheiser 414 
phones, and the stereo worked out very 
well, especially for Garth. I could put 
one Leslie in one ear, and the other 
Leslie in the other ear, and it gave him 
the perfect effect because that's what he 
does. He puts the Leslies on either side 
of the Lowrey so that when he uses the 
different keyboards, the sound goes back 
and forth. 

R -e /p: As far as your monitoring was 
concerned, did you listen in mono at all? 
RF: Yes, a lot. That's a sure -fire way to 
acoustically catch phase problems. 

R -e /p: But what do you do with some- 
thing like the Leslie, where the phase is 
all over the place? 
RF: That's a whole different circum- 
stance. You just do your best to make 
it sound good. 

R -e /p: We have led you into long dis- 
cussion about miking, and you have 
told a lot about your decisions. But we'd 
like to play the Devil's advocate for a 
minute, and to ask you how important 
the miking really was? 
RF: It was very important. I'm doing a 

continued on page 29 
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Nobody ever made a 
monitor that could snatch 

this sound. 

Type of System 

Components 

Frequency Response 
Sensitivity (SPL at 30' 

ImW) 
Power Output (SPL at 10 

ft. in a room volume 
of 2000 cu. ft. with 
1/2 rated power input 
-150 watts) 

Crossover Frequency 
Size 

Net Weight 
Configuration 
Price 

4 -way 
(2) 15" low frequency 

loudspeakers 
(1) 12" midrange 

loudspeaker 
(1) High frequency compression 

driver with horn lens 
(1) Ultra high frequency 

compression driver 
30 to 20,000 Hz t- 3dB 
46.5 dB 

110dB 

250, 1100 and 9000 Hz 

35 "x48 "x20" 
243 lbs (110 kg) 
Bi- amplification only 
Utility finish shown S1314 

Walnut finish $1464 
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The 4350. Three years ago JBL's technical staff 
was asked to produce the best studio monitor 
that technology and artistry could create. That 
was their total assignment. Considerations of cost 
and monitor size and studio application were 
secondary. The search was for a sound. The name 
was 4350. Its birthday was April 13, 1973. And, 
from the day it was born, it was the best sounding 
studio monitor money could buy: 

A virtually flat frequency response from 30 to 
20,000 Hz. Minimum phase shill throughout the 
entire band pass. Extraordinary response to onset 
and transient signals. Carefully controlled, semi - 
diffuse dispersion pattern throughout the 
frequency range. Uniform sound characteristics 
from ppp to fff dynamic markings. Extremely low 
transducer distortion within the recommended 
dynamic range values of more than 90dB. High 
sensitivity for maximum conversion efficiency. 

But, wait. A spec is not a sound. Come hear the 
4350 and see how far sound can go. 

James B. Lansing Sound / Professional Division / 3249 Casitas Avenue, Los Angeles 90039 
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Until now. 

The 4340/41 The 4332/33 The 4330/31 
Type of System 4 -way 3 -way 2 -way 
Components (1) 15" low frequency loudspeaker (1) 15" low frequency loudspeaker (1) 15" low frequency loudspeaker 

(1) 10" midrange (1) High frequency compression (1) High frequency compression 
loudspeaker driver with horn lens driver with horn lens 

(1) High frequency compression 
driver with horn lens 

(1) Ultra high frequency 
compression driver 

(1) ultra high frequency 
compression driver 

Frequency Response 35 to 20,000 Hz Tr 3dB 35 to 20,000 Hz 3dB 35 to 15,000 Hz '' 3dB 

Sensitivity (SPL at 30' 44dB 44dB 44dB 
ImW) 

Power Output (SPL at 10 
ft in a room volume of 

1O1dB 1O1dB 1OO.5dB 

2000 cu ft with 1/2 
rated power input - 
37.5 watts) 

Crossover Frequency 250, 1250 & 9500 Hz 800 and 8500 Hz 800 Hz 

Size 38 "x 24"x 20" 30 "x 24"x 20" 30 "x 24"x 20" 
Net Weight 179 lbs (81 kg) 121 lbs (55 kg) 96 lbs (44 kg) 

Configuration for bi- amplification or with high for bi- amplification or with high for bi- amplification or with high 
level network level network level network 

Price to be announced to be announced to be announced 
Availability June 1974 June 1974 June 1974 

Circle No. 115 

Four monitors. Virtually one sound. A matched set: 
you could record on one, play back on another, 
mix on a third and master on a fourth. 

Four monitors. Their only differences are acoustic 
output, cost and size. 

Hearing is believing. Come hear what you can do. 

UBL 
R-e/p 27 
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PROFESSIONAL 
MIXERS FROM 
INTERFACE 
ELECTRONICS 

Model 8X4 -100 -2C portable eight - 
input four track mixer shown at left in- 
cludes trackswitching, echo send, 
equalizing, two compressors, conduc- 
tive plastic sliders, VU meters, at 
$2012.00 FOB Houston. Options in- 
clude eight different types of inter- 
changeable plug -in modules (see right), 
internal reverb. The Series 100 also 
comes in 16 and 24 input mainframes. 

Shown below, the Serles 300 Model 24X8 mixer In 24C8 console, a 24 input eight track 
mixer with pushbutton trackswitching, multifrequency equalizing, echo send, panpot, cue/ 
solo, 6" conductive plastic sliders, two monitor mixdowns, masters and VU's, talk /slate 
module, fully wired with input and output connectors at $10,640.00 FOB Houston. As shown, 
but 16 input Model 16X8, $7860.00 FOB Houston. 

R-e/p 28 

INTERFACE ELECTRONICS 
3810 Westhelmer, Houston, Texas 77027, (713) 626 -1190 
Also at: Boynton Studios 
(607) 236 -5695, Morris, New York 

Custom Fidelity (213) 654 -4522, 
Hollywood, California 
Audio Video Concepts 
(301) 568- 5837,Washington, D.C. 

Gill Custom House (312) 598 -2400, 
Palos Hills, Illinois 
Gordon Associates (717) 656 -9226, 
Leola, Pennsylvania 

Terry Hanley Audio (617) 445 -0833, 
Roxbury, Massachusetts 

Milam Audio (309) 348 -3112, 
S. Pekin, Illinois 

Satterfield Electronics (608) 257 -4801, 
Madison, Wisconsin 

Wiegand Audio (717) 837 -1444, 
Middleburg, Pennsylvania 
In Canada:Noresco Manufacturing 
(416) 249 -7316, Toronto, Ontario 

Circle No. 116 

SERIES 100 four track mainframes for 
plug -in interchangeable Series 100 mod- 
ules include the portable Model 8X4 
shown at left, and the Models 16X4 and 
24X4, which are in folded pans for con- 
sole mounting. Eight module options 
include: 
Model 100A with Bauxendall type 
equalizing, pushbutton trackswitching, 
Model 100AP as above but with pan - 
pot instead of pushbuttons, 
Model 1004Q as above but with 4 -way 
dual concentric panpots, 
Model 100C same as A but with 40 db 
compressor, 
Model 100CP as above but with pan - 
pot instead of pushbuttons, 
Model 100CQ as above but with 4 -way 
dual concentric panpots, 
Model 100B with three equalizers with 
choice of three frequencies plus panpot, 
Model 100R for live rock concerts has 
panpot to main feeds, four independent 
monitor feeds, echo send with pre /post 
switch, equalizers. 
Series 100 mixers can be supplied with 
internal spring reverb on one track. 
SERIES 200 two track stereo mixers 
come in standard 8X2 portable two 
track panpot mixer with Bauxendall 
equalizers, echo send, conductive plas- 
tic sliders, setup oscillator, master and 
VU meters; can be slaved to give 16 
or more inputs, also nicad battery op- 
tion, 16 or 24 input versions on 
special order. 
SERIES 300 offers eight track 16 and 
24 input fully wired mainframes with 
power and XLR type input and output 
connectors, plug -in input modules with 
nonexclusive pushbutton track selec- 
tion, panpot, echo send, cue (which 
doubles as monitor -only solo), three 
octave -wide peaking boost or cut 
equalizers with a choice of three fre- 
quencies on each, adjustable input 
gain and input pad, line /mike switch, 
and a six inch conductive plastic slider. 
Each module is provided with balanced 
200 ohm mike input and bridging sin- 
gle ended line input, as well as module 
output. Using module outputs, more 
than eight tracks can be fed. The fully 
modular system also includes masters 
and setup oscillator on the output mo- 
dule, and up to three mixdown- monitor 
modules with automatic transfer of cue 
to monitor if desired, and mixer - 
playback switch; the talk -slate module 
includes slate track select and talk - 
back /slate microphone. 
All INTERFACE ELECTRONICS 
mixers are capable of performance 
comparable to the finest professional 
equipment, and insure reliability 
through the use of plug -in integrated 
circuits, plug -in modules, conductive 
plastic sliders, gold plated card and IC 
connectors, tantalum or computer - 
grade condensers. 

COMMON SPECIFICATIONS 
FREQUENCY RESPONSE: 

1 db 20- 20,000 Hz 
EQUALIZING: 
±12 db at specified frequencies 
DISTORTION: 
less than 0.1 % THD @ 400 Hz, + 3 VU 
NOISE: 
less than 0.6 microvolts equiv. input 
INPUTS: 
MIKE: 200 ohms balanced, XLR type 
connector max. level 0.5 volts RMS max. 
level 5 volts with int. pad (100B, R) 

LINE:10K unbalanced phone plug 
OUTPUTS: 
TRACK: approx. 1 volt RMS at zero VU 
unbalanced, to not less than 600 ohms, 
XLR connector 
ECHO: same as track, but phone plug 
ECHO RETURNS: 
1 volt RMS into 5K required, phone plug 
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continued from page 25 

quad mix of it now, and I've been away 
from the 16 -track for about 2 -1/2 
months. And I was astonished when I 
put those tapes up. Bob was right in the 
middle of the room, with all these 
musicians, and without baffles. The leak- 
age is really low, especially for the size 
of the room and the fact that they were 
playing pretty loud. There is no leakage 
to speak of, and I really feel it's in the 
miking. 

R -e /p: Did you use any noise reduction 
on the 16 -track masters? 
RF: No, just 30 ips. There's no noise 
reduction on the whole record. 

R -elp: You said you used a little limiting 
on some of Bob's vocals. Was any other 
limiting necessary? 
RF: I used a little limiting on the bass, 
very little. It was just there in case; Rick, 
all of them, are so great in the studio. 
They know just what to do. Bob works 
the mike. He gets on it when he's 
supposed to be on it. He was great 
about it. They all know just what to do, 
so a little bit of limiting on the bass and 
the vocal was about all we needed. 

R -e /p: How about equalization? Did you 
use much of it, in addition to the piano 
EQ you mentioned for "Dirge "? 
RF: There is relatively little EQ on 
anything. Vocals were all cut flat. But I 

do tend to get rid of frequency response 
that isn't needed on the instruments. 

R -elp: You mean you roll off the high or 
low end accordingly? 
RF: Say, on the drum overheads; I got in 
tight on the cymbals and I didn't want to 
get a lot of bottom end on it. So I 
just rolled off a certain amount of the 
bottom end. I like to use equalizers for 
things like that. 

R -elp: That would help with crosstalk, 
too. 
RF: Right. That was one approach. They 
might have wanted the guitar to sound a 
certain way, so we might have used some 
EQ on that. For example, the piano was 
recorded relatively flat. We arrived at the 
right combination of his touch, the 
microphones, and the positioning, so I 
didn't need the EQ. 

R -e /p: How about echo? Did you use 
much, and was it equalized? 
RF: We used echo in the mix. We used a 
few things: an Eventide digital delay, 
two EMT's with a little EQ, and acoustic 
chambers on a few things. We also used 
15 and 30 ips slap (tape delay), with a 
VSO to tune it in very carefully. 

R -elp: In talking with you, Rob, you 
seem to have a pretty good grasp of the 
technical realities of the studio, in 

addition to your obvious involvement on 
the creative side. What kind of technical 
background do you have? 
RF: I did the Institute of Audio Research 
course on systems design, and the one on 
Studio Technology. I took an electronics 
course for two years, also. It may seem 
unrelated, but at one time I was a 
calibration repair technician and a 
mechanical inspector for precision mach- 
ine parts. I even took a course in shock 
testing and vibration from the Tustin 
Institute of Technology. But I can do 
what needs to be done. For example, I 
layed out wiring and run sheets for the 
studio upstairs, and worked with George 
in putting this studio together. Now I 

realize how valuable it all is. We try to 
train engineers who work here and want 
to expand their background. 

R -elp: Do you think that mixers should 
also have musical training? 
RF: I don't think it's a necessity, but I 
think music education is a definite asset. 

I feel, the more you know about music, 
the better engineer it helps you to be. 
Because it's a matter of fusing the engin- 
eering with the music; to me that's what 
the whole game is about. 

R -elp: In other words, it helps you 
direct your gut feelings? 
RF: Yeah, that's why I think some of 
these guys, like Jerry Masters of Muscle 
Shoals, for one example, are on it. The 
magic in their work is that they know 
exactly what the mix should be to make 
the music sound and feel right. It's really 
not a technical thing. Yet, it's interesting 
to note that some people, forceful 
talent - - Dylan's a good example - - 
you could record with one mike and it 
still gets across. It then gets into degrees 
of greatness, or of feel. You can keep 
polishing the gem, but it's a gem to begin 
with. That, to me, is a great thing - - to 
be fortunate enough to work with people 
like that. 

PvTOMPTic ArtsPIvG 
Now you can add automatic phasing to Countryman Associates Type 968 and 968A 
Phase Shifters by plugging our new Type 969 triangle wave oscillator directly into the 
control voltage input. Its extremely wide frequency range from over 100 cycles per sec- 

ond to less than 1 cycle per minute, opens new vistas of exciting and useful effects. 

TRIANGLE WAVE OSCILLAI CSi 
TYPE 999 

100 

Pc O P MsN . 1u D 
s 10 = t= 

10 

2,7 tr 50 

too 

* Self powered: battery life over 1 year. 

* Continuously adjustable frequency. 

* Plugs directly in- No patch cords. 

Check one out at the Countryman Associates dealer nearest you and pick up a copy of 
our booklet "How to Use Phase Shifters" packed with useful information on creating 

special effects with Phase Shifters. 
DOMESTIC San Diego, CA: Pacific Recorders & Engr 

Stamford, CT: Audiotechniques 
Birmingham, AL: 
Los Angeles, CA: 

Minneapolis, MN: 
Nashville, TN: 

New York, NY: 

Orlando, FL 

The Maze Corp. 
Audio Industries 

Westlake Audio 
Freedom Recorders 

Fanta Sound 
Studio Supply 
Martin Audio 

Sound Ideas Studio 
Discount Music 

riDN COUNTRYMAN 
ASSOCIATES 

FOREIGN 

Australia, Sydney: 
Belgium, Brussels: 
Canada, Toronto: 
England London: 
France, Paris: 
Germany, Hamburg: 

W.C. Wedderspoon 
Delta Equipment 

Tempo Audio 
Helios Electronics 

Studio Technique 
G.T.C. -Peter Wolfert 

424 University Avenue 

Palo Alto Calif. 94302 
Phone 415-326 -6980 

Circle No. 155 
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The 
for all 

If you ever wanted one microphone that 
could record anything and still meet tough 
professional standards, you want the AKG 
C -451. It's the only modular condenser 
microphone system in the audio world. You 
buy exactly the specialized components 
you need, without investing in microphone 
parts that aren't really necessary. 

The C -451 offers you a range of six inter- 
changeable capsules that twist -mount 
directly on the basic preamplifier module. 
This lets you meet the demands of just 
about any recording situation using only 
components from your C -451 System. In 
the hectic moments between sessions you 
can customize your set -up to give the 
in- coming Mozart string quartet the same 
quality attention you gave the outgoing 
rock superstar. 

There are C -451 car - 
dioid, rising- response 
cardioid, shock mount 
wind screen cardioid, 
omni -directional, 

e 
asons. 

shotgun and short shotgun condenser com- 
ponents. All work with phantom powering, 
AC, or battery power supply. And there are 

currently 27 back -up components for 
unlimited versatility 

and convenience. 

Add extra preamplifiers 
and you further extend 

your system's capability to 
cover any session, concert, 
recording or broadcast you 
engineer. You get the most 

value for your equipment dol- 
lars, plus the quality and de- 
pendability of an AKG con- 

denser microphone. 

The AKG C -451 System is avail- 
able from your professional 

equipment dealer. Or write for 
your nearest dealer and details 

about the C -451 System. 

The AKG C -451 System 

Circle No. 117 

AK G 

AKG MICROPHONES HEADPHONES 

Distributed by 
NORTH AMERICAN PHILIPS CORPORATION 
100 East 42nd Street, New York, N.Y. 10017 
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Guaranteed 
Acoustical Performance 
Specifications 

.from Westlake Audio 
"The Gold Record People:' 

Westlake Audio is the only studio designer -builder 

offering detailed, written guarantees of acoustical 
performance to clients who entrust Westlake with 
full responsibility for their projects - from acoustic 
design to downbeat. This guaranteed performance 

is one major reason why so many hundreds of Gold 

Records have been recorded in Westlake installa- 
tions. 

Westlake provides a complete "package" including 
unequalled skills and experience for turn -key "gold 
record" installations: pre -planning, site evaluation, 
acoustic design, construction, equipment selection 
and supply, financing, technical electronic interface, 
training of personnel and studio management con- 
sultation. From 2 to 24 track, for live recording, mix 

down, remote or mastering. 

On the next two pages you will find the performance 

specifications which are guaranteed when Westlake 

assumes complete responsibility. 

from acoustic design 
to down beat... 

Westlake 
Audio 
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Guarantee of Acoustical I 

by Westi 
I. Control Room Acoustical and Geometric Design by Westlake Audio 

A. Frequency Response -4- 3 dB upon installation, 31Hz -16KHz measured with B & K, 

1/3 octave, pink noise source. 

B. High Frequency 
Dispersion 

C. Power 

± 2 dB maximum @ 10KHz across a minimum 10 foot 
horizontal plane at the console (from left of the mixer to 
the right of the producer or vice versa) from any one of the 
four monitors, measured with pink noise source. 

± 2 dB maximum @ 10KHz across a minmum 5 foot hori- 
zontal plane front to back of the mixer or producer from 
any one of the four monitors, measured with pink noise 
source. 

116 dB SPL minimum, linear scale, with broadband pink 
noise source from one monitor measured at the mixer's ear. 
The control room potential with four monitors is a minimum 
of 128 dB SPL. 

What the above really means is that as the mix is being created, the mixer and producer 
will accurately hear the same music timbre balance. 

II. Studio Acoustical and Geometric Design by Westlake Audio 

A. Room Character 

B. Decay Time 

The characteristic "room sound" which results from record- 
ing in a three dimensional area is eliminated by the utilization 
of an active ceiling providing a minimum of 50 dB attenuation 
@ 40Hz. This, in effect, produces an infinite third dimension 
such as would be present in an amphitheater. 

Multiple decay times of various frequencies may be incor- 
porated into the studio design. Thus a tight rhythm sound 
may be achieved in one area while a bright string sound is 

obtained in another. 
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'erformance Specifications 
eke Audio* 

C. Multi -track Active traps are built into the studio walls which allow 
Separation "in- studio" vocals, eliminating the usual need for vocal 

booths. 40 dB of isolation can be provided between the band 
and a vocalist only 10 feet away resulting in 40 dB of isola- 
tion @ 40Hz or tuned to selected frequencies. 

D. Drum Isolation A drum cage is provided, either built into the structure or 
on a movable platform. Again an infinite third dimension is 
achieved through an active ceiling design. The highest 
sound pressure level (SPL) are generated by the bass drum 
at 90Hz and the stick on the cymbal at 8KHz. These are 
attenuated a minimum of 24 dB measured one foot outside 
the drum cage. If desired, the cage may be built to project 
mid frequencies into the studio to give the musicians a 

better "feel." The "character" of the drum cage may also 
be designed for bright, dim or variable results. 

E. Bass Traps Bass guitar traps are incorporated into the design to pro- 
vide 24 dB of attenuation at 40Hz with an SPL of 116 dB 
exciting the trap. 

F. Piano Trap A piano trap is also included for the purpose of rejecting 
unwanted sound from the studio to the piano microphones. 
The broadband rejection to the piano trap will be in excess 
of 20 dB. 

Ill. Live Quad Acoustical and Geometric Design and Active Components 
Echo Chamber by Westlake Audio 

A. Timbre 

B. Decay 

C. Echo Mix 

D. Depth 

E. Stereo 

Variable control of low frequencies from section to section 
of the chamber. 

Individual variable control of decays from all four chamber 
areas. 

Variable mix of echo content, parent to decay. 

A three dimensional effect in echo content thru the use of 
two MS stereo return (4 channel). 

If stated prior to construction, the quad chamber may be 
used as two independent stereo echo chambers. 

Which other professional studio design company will guarantee in writing 
these features and specifications, prior to construction? 

*On all jobs commencing March 1974 or later. 

y 

'I! 
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Kent R. Duncan, President, Kendun Recorders, Burbank, 
California: "The new room has been in operation for six 
months now and our success is as much a tribute to 
Westlake Audio and Tom Hidley as it is to our long hours 
and attention to detail (and possibly some good engineer- 
ing). Our Westlake room made us a 2 studio operation but 
instead of just doubling our gross, we went from $12,000 a 

month to $60,000 a month. The incredibly accurate plan- 
ning of our Westlake turnkey installation resulted in com- 
pletion exactly on time, response precisely as promised, 
all equipment functioning within one day of installation, 
and all within budget! In the past six months we have 
mastered such acts as Stevie Wonder, Bob Dylan, America, 
Buddy Miles, Fleetwood Mac, Rick Nelson, Tower of 
Power, Livingston Taylor, lsley Bros., Rod McKuen, Nitty 
Grity Dirt Band, Emitt Rhodes, Richard Greene, El Chicano, 
Nana Mouskouri, Cleo Laine, Bola Sete, San Sebastian 
Strings, Jo Stafford, Maxayn, Pharoah Sanders, Archie 
Shepp, Bailin' Jack, Vickie Lawrence, Maureen McCormick 
& Chris Knight, Don McLean, Vikki Carr, Bill Medley and 
even Rodney Allen Rippy. Over half these acts were 
recorded on Westlake monitors in various studios around 
the country, attesting to the fact that truly, you are the 
professional." 

Christopher Stone, President, Record Plant Recording 
Studios, Los Angeles: "As you know, we have used 
Westlake Audio and yourself since the inception of the 
company for all of our studio design, construction, elec- 
trical interface and implementation. During the past four 
years you have designed and implemented eight studios 
for us in New York City, Los Angeles and Sausalito. 
Obviously we are known as a Westlake- designed opera- 
tion. We have built our total reputation around your studio 
design and have always been happy with our decision to 
utilize you on an exclusive basis for all our acoustical 
requirements and equipment consultation. The success of 
your design speaks for itself in the form of our success as 
an independent studio operation." 

John Sandlin, Vice President A & R, Capricorn Records, 
Macon, Georgia: "All of the work done was of a quality that 
is almost non -existent today. The people from Westlake 
cared, and saw to it that their work was of the highest 
standards. The carpentry work is incredible. The com- 
plete construction and equipment interfacing went more 
smoothly than can be expected in such a major under- 
taking. Westlake's delivery dates were either on time or 
before the time they were promised. The real test, however, 
is in the performance of the control room. Our room 
sounds great and objectively measures great. Also, the 
room is comfortable and easy to work in. It is really a 
pleasure to work with people of the integrity and abilities 
of Tom Hidley and Paul Ford and the rest of the Westlake 
personnel." 

Complete, unedited photocopies of these and 
many other testimonial letters are available on 
request from Westlake Audio. 
Phone or write direct to Tom Hidley, President. 

Michael Nemo, Independent Recording Engineer: "My 
clients and I have found that the closest approach yet to a 
true standard is the integrated concept of speaker and 
room acoustic control found in studios built by Westlake 
Audio. What a pleasure to go from one Westlake installa- 
tion to another and not have to be concerned about com- 
pensating for too much or too little bass, or high frequency 
response. 

John Boylan, John Boylan, Inc., Hollywood, California: 
"First of all, this is my third project in a row to be mixed on 
your monitors and once again it looks like we have a 
winner -a record that sounds as good at home as it did 
in the control room. From a producer's nontechnical view- 
point, this ability to trust a studio monitor and come out 
with even results is extremely satisfying. Secondly, the 
Westlake Monitor never seems to vary in any substantial 
way from studio to studio, in the control rooms that you've 
designed. So I have no worries about consistency in 
today's widely dispersed recording scene." 

Edward J. Green, Director of Engineering /General 
Manager, MGM Recording Studios, Los Angeles, California: 
"The studios and the control rooms have been completely 
successful for MGM Records from the time they were 
finished. Our mixers have, for the first time, the kinds of 
'acoustical tools' that are needed for contemporary record- 
ing. That is, multitrack recording with all but complete 
isolation of elements whose parts can be later mixed or 
deleted and replaced. In the control room, the mixer and 
producer must be able to accurately monitor the recording 
so as to make technical and artistic judgements. Your 
booth design and particularly the Westlake monitors have 
proven themselves thoroughly workable and accurate. It is 
to your credit that these recording systems have withstood 
this test of time, particularly during'the last three years, 
and that we wish to make no changes in studio or control 
room design in the immediate future." 

Robert M. MacLeod, Jr., Artisan Sound Recorders, 
Hollywood, California: "Now that we have been in our new 
building for a couple of months, I thought you might like to 
know how it is working out. About all I can say is fantastic! 
We have had nothing but good reactions to the monitoring 
systems, and the acoustics of the mastering rooms are 
superb. Almost everyone who comes in comments on the 
quality of the workmanship. We have encountered no 
problems at all, and we find it a joy to cut records without 
the constant noise of the vacuum system in our ears. 
Producers seem to agree, and I am sure these beautiful 
new facilities will put us in a far stronger competitive posi- 
tion in the industry. In today's world of shoddy workman- 
ship, it is really a delight to see the results of such 
painstaking care." 

from acoustic design 
to down beat... 

Westlake 
Audio 

6311 Wilshire Boulevard 
Los Angeles. California 90048 

(213) 655 -0303 
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in the middle of the board. 

R -e /p: Is all of the tuning done after 
monitor installation? Or can some tuning 
be pre -planned? 
GA: One thing we do on these custom 
monitors is run the enclosure design 
through analog circuit simulation. Com- 
puter analysis, if you want to call it that, 
to determine the optimum size, and if it's 
going to be ported, the optimum port 
frequency. In this case, we decided as an 
experiment to go back and use one of the 
older models of JBL woofers. I felt and 
Rob felt that we might get a little more 
of that sort of tight bass, that extra sock, 
with the 2220B rather than what we 
think of as neutral consumer loudspeaker 
sound. And, in any case, the enclosures 
would allow substituting any other kind 
of woofer, if we later decided to change. 
But it turned out to be very successful, I 

think. It's a neutral sound, and yet at the 
same time, it has a little bit of that up 
front effect that the mixers like. 

R -e /p: What does it? Is it the thin cone? 
GA: It's hard to know. Theoretically, 
yes, it's the fact that the speaker is not as 
well behaved as another kind of speaker. 
But how well behaved any monitor is at 
the levels some mixers run is a moot 
point in itself. 

R -elp: What role does the floor play, in- 
sofar as low end is concerned, at least the 
area of the floor that the console and 
mixer are on? Do you do anything special 
with that, or are there special problems 
that can develop with it? 
GA: Problems can develop. Although it's 
not really as serious as a lot of guys like 
to think. There seems to be a lot of 
mystique about the platform. And en- 
gineers will go in and thump on the floor, 
and if they feel it give, or if they hear it 
resonate, they figure, "Well, this is bad. 
We're not going to get any bass." Well, 
maybe, maybe not. If it absorbs some 
bass you'll really get more, at the console 
location. In general, we try to keep the 
platforms rigid; we try to keep them non - 
absorptive. In this case there was no 
change made in the existing platform. It 
was solid, it was well done, so it was 
left alone. 

R -e /p: What about the decision to use bi- 
amplification? Is it necessary? 
GA: The system is bi- amplified using a 
specially designed, phase- compensated 
low -level crossover circuit. It helps give us 
a smooth transition from woofers to mid- 
range drivers, and avoids the common sag 
in power response through the 300 Hz 
region exhibited by many studio monitors. 

R -e /p: George, thank you very much for 
going into this kind of detail with us. 
There are a few general questions we have. 

Everybody talks about a sound pressure 
level of 100dB or 110dB. What scale are 
they using? What scale are you using? 
GA: OK. The accepted scale on which all 
these SPL figures are given is basically 
simple, and it's a standardized one. It 
starts from 0, and 0 is about the softest 
sound that a very young person with very 
good hearing can possibly hear. For most 
of us, in real life, the softest sound that 
we are apt to be able to hear is somewhere 
around +10, +15dB. In terms of actual 
power, 0dB is 0.0002 dynes /square cm., 
which is now called 20 micronewtons/ 
square meter. Everything is based on that, 
all the sound level meters are calibrated 
to that. Now, there's one other thing. 
You can either throw in a weighting 
factor or not. In community noise 
measurements, it's almost always used 
with an "A" weighting characteristic, 
which tends to emphasize the middle 
frequencies where your ear is more sensi- 
tive. For most studio use, where you're 
talking about monitors, we use the broad 
band spectrum, since this is what you're 
reproducing. In this room for example, 
any one of those speakers can develop 
something over 110dB SPL at the console 
on musical material. 

R -e /p: Another subject. Can distortion in 
the program material adversely affect 
speakers at high power levels? 
GA: It can. I can think of a couple of 

situations in which it might. One is the 
situation in which, let's say, all the low - 
frequency distortion products get trans- 
ferred to the higher frequencies and help 
blow out the tweeter. The other is sort of 
the inverse, and that's the kind of wild 
gyrations a given amplifier may go through 
once it's been driven into clipping and has 
to recover. If, as some of the famous old 
hi -fi amplifiers that we remember, the 
thing goes into a 5 cycle oscillation and 
starts sending horrendous currents through 
the whole speaker system while it's settl- 
ing back down again, it might very well do 
some funny things to the speaker. 

R -e /p: Is there any sort of circuit that 
doesn't distort your sound or limit levels, 
where you still have full protection from 
blowout? 
GA: To the best of my knowledge, it's 
like putting a governor on the car, there 
is no way that you can protect the speaker 
without limiting the level that you might 
otherwise get out of it. So what I much 
prefer to do is the same thing we did 
here. You just build in enough overload 
margin that, unless something literally 
blows up in the place, they simply are not 
going to blow out the speakers. 

R -e /p: Thank you again George for con- 
tributing some very informative back- 
ground on control room B, and on room 
design in general. 

New Concept In Reverb Design - Makes 
Dimensioned Echo A Reality 

Reliable Studio Quality Performance - At 
A Moderate Price 

Different Models - Synthesize Room -To- 
Auditorium Acoustic Responses 

Monaural In - Perspective Stereo Out 

Very Quiet - Without Loss Of Headroom 

Room 'Character' Adjustment Control 

High Level External Sound Immunity 

Lightweight Portable - Minimum Space 

M M I= K M I C M I X AUDIO PRODUCT S,INC. 
9990 Monroe Drive - Suite 222 Dallas, Texas 75220 

214/352 -3811 
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Scully 
ShowsYou How 

To Be Perfect 
Without Paying The Price. 

As a professional, you 
want the finest in a profes- 
sional recorder. The best 
sound reproduction possible. 
Simplicity of operation. Reli- 
ability coupled with ease of 
maintenance. And, you 
don't want to pay a for- 
tune to get it. In short, 
you want perfection at a 
perfect price. You want 
the new 280 -B Recorder/ 
Reproducer. 

Unmatched Performance. 
By designing 

the 280 -B electronics 
around the new high - 
energy tapes. The S/N 
ratio is perhaps the 
best available in any 
recorder at a com- 
parable price. Up to 
72 dB on full track 
.25" tape at master- 
ing speed. A sharp 
68 dB on two -track .25" 
and four track .50." 

The 280 -B also features 
more head room and an in- 
creased record level for 
maximum signal utilizing the 
high output tapes. And band 
widths are a very flat ± 2dB, 
30Hz to 18 KHz. It all adds 
up to greater performance 

than you've ever been used to. 

Quick, Simple Operation. 
The more sophisticated 

we've made the 280 -B, the 
simpler we've made it for 

transports in Play. Optac 
the 280 -B's new logic 

circuitry make the exact 
moves for you at the right 
time. 

Easy Maintenance. 
New solid state circuitry 
and mother -daughter board 
architecture give the 280 -B 
a greater reliability factor. 
They also make testing, 
repair and replacement 
easier. All signal elec- 
tronics are in slide -out 
drawers. No more bend- 
ing down and reaching 
around. Individual 
channel modules go in 

and out easily, too. 
If the 280 -B 

sounds too good to be 
true, wait till you hear 
it. And wait till you 
find out the price. We've 
made it very easy for 

you to get the best. 
For more detailed 

information and prices on the 
280 -B, call or write: Scully/ 
Metrotech, 475 Ellis Street, 
Mountain View, California 
94040. (415) 968 -8389. 
TLX 345524. 

® Scully Metrotech 
Recording Divisions of Dictaphone 

you to operate. Our new 
Optac M motion sensing 
system gets a new standard 
of efficiency in tape motion 
control. Now you can go from 
one transport mode to 
another without touching the 
Stop button. And enter and 
leave Record while the 

R-e/p 40 Circle No. 121 

-Saltily /Mmmahand (A..c ate repisteted neeem..k. oI Dictaphone Corporation. R. Nev York US Al. 

www.americanradiohistory.com

www.americanradiohistory.com


A salute to the ENGINEERS the PRODUCERS, their STUDIOS 
... for the parts they played in making the recordings which won this year's NARAS awards 

RECOGNITION 1973 

Engineer: 

Producer.' 

Recorded at: 

Album: 

Engineers: 

Producer: 

Recorded at: 

Mixing studio: 

Mastering studio: 

Album: 

BEST ENGINEERED RECORDING 

Engineers: 

Producer: 

Recorded at: 

Mastering Studio: 

Album: 

(Non -Classical) 

ROBERT MARGOULEFF 
MALCOLM CECIL 

STEVIE WONDER 

RECORD PLANT, Los Angeles 

MEDIA SOL ND, New York 

THE CUTTING ROOM, New York 
Engineer - GEORGE MARINO 

KENDUN RECORDERS, Hollywood 
Engineer - KENT DUNCAN 

INNE RV IS IONS 

Stevie Wonder, (Tamla /Motown) 

BEST ENGINEERED RECORDING (Classical) 

Engineer: 

Quad -mix engineer: 

Producer: 

Recorded at: 

Album: 

EDWARD T. GRAHAM 

RAYMOND MOORE 

THOMAS Z. SHEPARD 

MANHATTAN CENTER, N.Y.C. 

Bartok, CONCERTO FOR ORCHESTRA, 
Pierre Boulez conducting the New 
York Philharmonic Orchestra (Columbia) 

BEST ENGINEERED RECORDING NOMINATIONS 
ALAN PARSONS 

PINK FLOYD 

EMI, Abbey Road Studio, London 

THE DARK SIDE OF THE MOON, 
Pink Floyd, (Harvest /Capitol) 

ROBIN GEOFFREY CABLE 
BILL SCHNEE 

RICHARD PERRY 

TRIDENT, London 
AIR STUDIOS, London 
PRODUCERS WORKSHOP, hill wood 
SUNSET SOUND, Hollywood 

SOUND LABS, Hollywood 

MASTERING LAB, Hollywood 
Mastering engineer: DOUG SAX 

NO SECRETS, 
Carly Simon, (Elecktra) 

Engineer DAVID HENTSCHEL 
Assistant engineer: ANDY SCOTT 

Producer: GUS DUDGEON 

Recorded at: STRAWBERRY STUDIOS, Paris, France 

Mixed at- TRIDENT STUDIOS, London, England 
Assistant engineer -- PETER KELSEY 

GOODBYE YELLOW BRICK ROAD, 
Elton John, (MCA) 

Albu n: 

Engineer.. DONN LANDEE 

Producer: TED TEMPLEMAN 

Recorded at: WARNER BROTHERS, (Amigo Studios) 
North Hollywood 

Track: LONG TRAIN RUNNIN' 
Album - THE CAPTAIN AND ME, 

The Doobie Brothers (Warner Brothers) 
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Only 
10 hour 
from opening 
c,ctte to 
opening slate 

SON OF 36 GRAND is swift, because we spend 50 or more 
hours in factory checkout and proving performance. 

Your SON OF 36 GRAND starts work as soon as it's installed. 
And the SON's track record for reliability, flexibility, and performance 
are your assurance that it will keep on working, keep on paying the rent. 

But if problems arise, servicing is simply a matter of 
substituting modules. And that, too, is swift. 

oucJitronics. inc. 
P. 0. Box 12637 
Memphis, Tenn. 112 
(901) 276 -6338 

P. 0. Box 12637 
Memphis, Tenn. 38112 
(901) 276 -6338 

Distributed by: 
Auditronics Systems Division, Memphis (901) 272 -9641 

Milam Audio, South Pekin, Ill. (309) 348 -3112 
Westlake Audio, Inc., Los Angeles (213) 655 -0303 
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AUDIO SUPERSTAR 

THE EQUALIZER 

If one piece of audio equipment was 
to be singled out as the most widely used 
and essential tool available to the record- 
ing industry, THE EQUALIZER would 
almost certainly rank top position on 
the list. Among the many jobs which 
equalizers are called on to do are noise 
reduction and removal, compensation of 
microphone and transducer shortcomings, 
and above all, enhancement of program 
material for purely esthetic reasons. Its 
utility as a creative tool makes it virtually 
the right arm of many of today's studio 
mixers, engineers and producers as they 
strive to create an original and profes- 
sional product. Indeed, the way certain 
studios and their personnel employ equal- 
izers may well set these studios apart as 
having this or that sort of distinctive 
sound "trademark." Much of this dis- 
tinctiveness depends on the way in which 
equalizers are selected for the task and 
tailored to the sound being modified; the 
creative judgment employed undoubtably 
transcends the simple presence of the 
many equalizer parameters and prices 
available today. 

We, at Milam Audio Co., have con- 
ducted a lengthy series of tests on as 
many equalization devices as were avail- 
able to us, and have graphically recorded 
basic data which seems to offer some 
explanation of why a product recorded 
with similar EQ equipment can possess 
such individual characteristics. Without 
getting deeply into design theory and 
engineering, a simple set of test pro- 
cedures using an audio generator, a scope 
or dB meter, and a good pair of ears will 
reveal some distinctive equalizer char- 
acteristics, even for people who ordinarily 
wish to avoid the equipment hassle. 

In presenting the following approach 
to equalizer evaluation, we do recognize 
a prevailing attitude among some creative 
studio people which says, "If it sounds 
right, it is right," or "I don't care what's 
happening if it sounds good." We believe 
that the testing methods outlined here 
will permit many people to relate their 
subjective experiences with an equalizer 
to useful data, that may be helpful in the 
selection and use of a device for a par- 
ticular job. To those sensitive to the vary- 
ing harmonic content of different musical 
instruments, the results may be particu- 
larly revealing in identifying why a certain 

by JERRY MILAM 
MILAM AUDIO 
So. Pekin, II. 

product sounds as it does. 
Some major differences that set one 

equalizer apart from another can be 
stated in the following ways: 

A. Frequency selections and curve 
slopes different than those 
claimed by the manufacturer. 

B. Interaction of one frequency 
band on another, producing side 
effects that may not be desirable. 

C. Phase shifts and cancellations 
between the fundamental and 
harmonics of material being 
equalized. 

The first test procedure will reveal 
whether the frequencies at which the 
device operates are correctly stated by the 
manufacturer. Different results will be 
produced, depending on whether the 
device is a peaking or shelving type of 
equalizer. 

For the sake of anyone not familiar 
with the terms peaking and shelving, the 
illustration (Figure 1A) shows the well 
defined peaks obtainable with a peaking 
equalizer. Frequencies to either side of 
the one selected are affected by lessening 
amounts as program content moves away 
from the center point of the curve. The 
shelving equalizer produces a character- 
istic flat top (or shelf!) at frequencies 
beyond the selected point. The curves in 
drawing (Figure 1B) show the very broad 
effect shelving equalizers have, including 
substantial boost or cut on frequencies 
that may be several octaves away from 
the point selected. 

100 200 aoo soo Soo PEAKING ]K SK 

The true frequencies of an equalizer's 
peaks can be determined by setting it 
for a few dB of boost and passing a sine 
wave through it, while observing the out- 
put on a VU meter, A.C. voltmeter, or 
oscilloscope. The signal generator used as 
a source should be varied above and be- 
low the frequency the equalizer is set to 
operate at; the highest level indication 

produced will be the center of the peak, 
and can be read directly from the gen- 
erator's frequency adjustment controls. 
The same result should be produced in 
inverse form for the dipping, or attenua- 
tion function of the equalizer. 

FIG. 2 

Shelving equalizers will most often fail 
to reveal the greatest boost or cut at the 
frequency selected. For example, if a 
device is set for 6 dB of boost at 5,000 
Hz, there may be a great deal more at 
10,000 Hz. This is not the fault of the 
equalizer, but rather a characteristic that 
should be known from test curves, if its 
markings are to take on any meaning. The 
nature of shelving curves can also be 
determined by sweeping a signal generator 
through the frequencies of interest, and 
plotting the results observed on a dB 
me ter. 

FIG. 3 

f 

One of the more distinctive character- 
istics of an equalizer is seldom stated by 
the manufacturer, seldom adjustable, and 
very noticeably different from one unit 
to another. This is the "Q," and in 
practical terms, devices with higher "Q" 
exhibit steeper slopes, resulting in more 
sharply defined frequency bands, given 
the same amount of boost or cut for the 
comparison. Parametric equalizers, which 
have received so much attention in the 
past year, do have a variable "Q," and 
can produce slopes that may be very 
broad or extremely sharp. 

FIG. 4 

High "Q" designs fill certain needs and 
are commonly used in graphic equalizers 
with a large number of frequency bands. 
1/3 octave equalizers are the obvious ex- 
ample, each frequency band having a 
bandwidth of 1/3 octave. The problem is 
that as the "Q" is increased, there is an 
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dbx announces 
professional 
noise reduction 
for the small 
recording studio 
dbx new RM 157 tape noise reduction system provides four channels of simultaneous 
record and playback with 30 dB more noise reduction than competitive professional 
systems, yet is priced only slightly above the better consumer noise reduction 
systems. 

Check these major advantages: 

In excess of 30 dB noise reduction totally eliminates audible background noise 
(hiss) contributed by the recording process. 

10 dB headroom improvement eliminates tape saturation or overloading of the 
tape recorder, makes level setting less critical. 

No alignment or pilot tones are necessary for accurate code /de- 
code, and perfect transient tracking through the complete record and 

playback cycle. 

Simultaneous record and playback on each channel 
allows monitoring off tape during recording. (Most competi- 

tive systems do not perform both record and playback 
functions simultaneously.) 

Complete compatibility with dbx professional 
studio noise reduction systems assures that master 
tapes made with the RM 157 can be played back, 

mixed down or further processed at any of the many 
studios now using dbx noise reduction. 

Freedom from coloration of the sound per- 
mits ping -pong or sound -on -sound recording 
through several generations without audible 
deterioration. 

RM 157 is convenient to use for remote re- 
cording as it occupies only 31/2" of rack space, 
weighs 15 pounds and consumes only 10 watts of 
line power. Inputs and outputs are single -ended 
and terminated with RCA type phone jacks for ease 

of connection to semi -professional preamp /mixers 
and recorders. No pilot tones for level matching are 

required; just plug it in and record. 

Expansion of system capability to 8, 16 or 24 
channels can be accomplished within the same model 

series by adding more RM 157 four -channel units. 

RM 157 simultaneous record and playback noise re- 
duction system prices are: 

4 channel, simultaneous record and playback (shown) $1,100.00 
8 channel, simultaneous record and playback 2,200.00 

16 channel, simultaneous record and playback 4,400.00 

If you have a limited budget, switchable record OR playback models 152 

and 154 in this series start at $161.00 per channel. 

dbx professional tape noise reduction systems for all types of recording applica- 
tions are available from professional audio dealers or the factory. For full product 
information and list of local dealers, contact: 
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increased tendency in most designs for 
the equalizer to "ring" at the tuned 
frequency, cuasing undesired results with 
sharp transients in the program material. 

This, and other types of problems can 
be checked using a square wave from the 
test signal generator, while monitoring the 
equalizer's performance on an oscillo- 
scope. A 1500 Hz square wave permits us 
to view equalizer performance over a wide 
range of frequencies, from 150 Hz to 
about 15 kHz (in harmonic overtones). 
If the test is properly set up and the 
equalizer is in the flat response mode, 
the scope should reveal a wave form 
similar to the one illustrated below in 
Figure 5. 

FIGURE 5 

The leading edge and left hand por- 
tions of the wave front contain the high 
frequency components of the square 
wave, while the central portions contain 
the low and mid frequency components. 
Setting the equalizer at a peaking fre- 
quency of about 5 kHz and 4 to 6 dB of 
boost should alter the square wave to 
look something like Figure 6. As the 
amount of boost is increased we expect 
the rise of the left portion of the wave to 
increase proportionately. But under con- 
ditions of 8 to 10 dB of boost, most 
equalizers we have tested begin to show a 
response similar to Figure 7. 

FIGURE 6 

FIGURE 7 Vv,_ 

Listening to the square wave on the 
monitor speakers as this test is carried 
out is recommended. As the Amount of 
EQ boost is increased there will be points 
of marked increase in audible distortion. 
These points will be accompanied by 
marked changes in the visible wave form. 
Increasing the boost to maximum will 
most likely increase the number of peaks 
and dips. These irregularities are indicative 
of several types of nonlinearities. Ringing 
and phase shift will show up in this test, 
as well as interactions between different 
frequency bands. Distinguishing between 
the different types of nonlinearities is 
beyond the scope of this article, but this 
square wave test will serve as a qualitative 
measure of your equalizer characteristics 
and will establish some guidelines as to 
the practical limits of performance in 
your studio. 

Since it is not uncommon for pro- 
duction people to use as much as 6 to 
12 dB of boost and cut, severe wave form 
change other than desired or expected 

may result. With 10 dB of boost applied 
to a given equalizer, the results might be 
as follows: 

A. 10 dB of boost at 5kHz 
B. 5 dB of dip near 2.5kHz 
C. 2 dB of boost near 1.2kHz 

In most devices which dip at the same 
time any decent amount of boost is used, 
the sound produced from them will be 
lacking in strength and punch. This can 
be desireable to some people while un- 
desireable to others. 

If the device is capable of 6 dB of 
boost without noticeable interactions, it 
is adviseable to limit the boost to that 
amount. In multi -track work where more 
boost than that is desired on a track, 
6 dB can be put on during recording and 
the remainder put on during mixdown. 
If the entire amount has to be added in 
one pass, putting two equalizers in series 
and using each within its limits will work 
well. 

We would like to point out that we are 
trying to achieve an ideal boost con- 
dition and only on a few of the devices 
we tested was this possible. If the device 
under test will not produce such an ideal 
condition, it doesn't mean that the unit 
is faulty or producing undesired results. 
We are only trying to develop a standard 
of comparison and find the best working 
limits of each device. On the other hand, 
some devices will not produce desired 
results, and following the above pro- 
cedure will be a step toward working 
with the device rather than against it. 

Up to this point we have evaluated a 
single equalization frequency at a time. 
The next condition that ought to be 
investigated is multiple frequency selec- 
tions being boosted or cut, in different 
combinations, but at the same time. 
With the use of more than one fre- 
quency selection, we can change the 
apparent "Q" of the device quite easily; 
combinations of narrow peaks, broad 
peaks, and shelf /peak combinations can 
be produced, that extend the usefulness 
of the device beyond its basic set of 
curves. Figure 8 shows a method for 
increasing the slope of a shelving equal- 
izer, producing a boost condition over a 
more clearly defined band of frequencies 
than would be possible with a single 
shelving selection alone. 

FIGURE 8 

(A) Shelving curve 
at 10,000 Hz. 

(B) Peaking curve 
at 5,000 Hz. 

Combination of 'A' and 'B' 

Note that a portion of the upward 
slope is steeper than possible with either 
a single shelf or peak selection, but that a 

dip may appear since the two bands 
added together do not have complemen- 
tary curves. Additionally, phase cancel- 
lations produced by certain devices used 
in this way may produce peaks and dips 
at various locations, and depending on the 
frequencies used, these "unwanted" dips 
can be significant enough to reduce the 
overall usefulness of the equalizer in 
certain combinations of boost and cut. 
Looking at a square wave under these 
conditions can again provide useful in- 
formation in comparing the performance 
of different devices. 

Given the flexibility present in many 
of today's better equalizers, the mixer 
has the potential to handle conflicting 
requirements of say, dipping an unwanted 
resonance or "muddiness" in a room or 
instrument, while enhancing or "bright- 
ening" upper partials of the same sound. 
To be able to do this successfully with 
one equalizer and not with another, 
given similar panel markings on the de- 
vices, reveals much about the individual- 
ity of different designs. The reasons for 
this varying behavior are many, but a 
common explanation lies in the fact that 
phase shifts produced in different fre- 
quency bands can cause additions and 
cancellations that are in no way related to 
settings on the EQ device. The situation 
illustrated in Figure 9 indicates the sort 
of response that might occur under sim- 
ultaneous boost and dip conditions. 
FIGURE 9 

Desired peak / J 

Desired dip -+= Undesireable responses 

As might be expected, there is often a 
relationship between the amount of in- 
teraction between multiple equalizer fre- 
quencies, and the subjective quality of 
the sound produced. There will be more 
interaction and phase cancellation dif- 
ficulty in some cases, when similar high 
frequency curves are mixed in dip and 
boost combinations, than with low and 
high frequency mixtures. Settings that 
produce the smoothest response are often 
preferable for daily work, while the 
combinations producing "extra" peaks 
and dips might well be reserved for 
situations where the tradeoffs are a lot 
less important than getting the best sound 
from difficult program material. Equal- 
izers have "personalities ", much like loud- 
speakers, microphones, and other pieces 
of recording equipment. The value of a 
device depends ultimately on whether it 
is doing the job for you, and making your 
clients happy with their material. If it is, 
then stay with it. If it isn't, we feel the 
testing methods outlined here will be 
useful for determining what the equalizer 
can and can't do, and, armed with that 
information, it's possible to work with it 
to produce consistent results that come 
from a better understanding of this vital 
tool. 
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At last, 
a studio mastering tape 

that's better than 
the one everybody's 

been using. 
A while ago, someone came along 

with a new tape that, admittedly, was 

a better mousetrap. But it was not 

the ultimate mousetrap. 
There were problems with that 

tape, good as it was. Problems 
which we at Audio Devices have been 

able to solve. 
First problem: 
How do you get even more energy 

out of each particle? 
Solution: 
By improving the dispersion. 
Poor y dispersed particles clump 

together causing 
magnetic losses 

due to interaction 
and energy 
cancellations. 
The new Audiotape 
HOLN has higher 
output and lower 
noise than 
the tape you 
switched to years 
ago. The new 
Audio tape 
iron -oxide 
particles deliver 
more energy. 

Hysteresis loop o Audiotape HOLN. 

Hysteresis loop of poorly 
dispersed rape. 

Second problem: 
How do you reduce print- through? 
Solution: 
Uniform particle size and dis- 

persion are part of the solution. 
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Output vs. bias. 

euo5olap* HOLK 1 kHz. 

a .1 Mace HOLLA 15 kHz 

Re l. HOLM 1 kHz. 

- Rel. HOLN 15 kHZ. 

-4 -2 0 +2 
Bias (de). 

scatty 1 recorder al 15 ips. Input level 0 dB. 

Frequency response. 

\ Audiotpa HOLK. 

I 1 \ ROL. HOLM. 

100 1000 10000 20000 
Frequency (Ro). 

Scully 1 recorder al 15 ips. Bias 0 dB. Input level 0 dB. 

Audio's secret processes are the other 
part. The results aren't secret, 
though: Audiotape HOLN has reduced 
print through by at least 2 dB, and 

typically 3 dB over the tape you 
switched to a few years ago. 

Third problem: 
How do you reduce headwear? 
Solution: 
Use a smooth coating surface 

with a built -in permanent lubricant. 
That'll reduce your headwear. 

Fourth problem: 
How do you improve handling and 

storage reliability? 
Solution: 
Use a backcoating that's super - 

durable. Cushion-Aire' 
backcoating, with 
its controlled surface 

texture, improves 
high -speed handling 
and winding, 
and eliminates the 
causes of cinching, 
spoking, and other 
pack deformities. 

Another problem is maintaining 
consistency of product. We've solved 

that too. By having a superior degree 
of quality control. 

For a complete discussion of the 
improvements Audiotape features 
over the leading backcoated tape, 
send for our detailed literature. 

Non -backcoated polyester 
after 1000 passes. 

Cushion -Aire backcoating 
after 1000 passes. 

TM 

Audio Devices, Inc., A Capitol Industries Company, 100 Research Drive, Glenbrook, Conn. 06906 
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THE VISUAL ASPECTS OF SOUND AS THEY RELATE 

TO CONTEMPORARY RECORD PRODUCTION 

SYNAESThESIA . . . . 

"SEEN ANY GOOD RECORDS LATELY" 
by 

PAUL LAURENCE 

Since the appearance of the first stereo- 
phonic "long- player" back in 1958, the tech- 
nical end of recording has seen generations of 
evolution. As musical ideas and recording tech- 
niques have been refined, the demands upon 
engineers and producers have grown compar- 
ably, to the point where their craft is an art 
form in and of itself. Today, their expertise 
with a fearsome array of concepts and hard- 
ware can easily make or break a record. 

It is from this high degree of musical and 
technical sophistication that expanded possibil- 
ities, on both the creating and perceiving ends 
of a record, arise. This article proposes the 
somewhat radical notion that sound in general 
and records in particular have, in addition to 
their aural aspects, a visual aspect, as well. A 
psychologist would say "Aha, you're a syn- 
aesthesiac", or one who perceives a stimulus in 
a sense not usually associated with that 
stimulus. Others might not be so kind. 

Under any circumstances, this is not a 
completely new idea. Throughout history, 
creative people have felt a confluence of the 
aural and visual realms. Artists have often been 
moved by a musical piece to the point of 

actually "seeing" it and capturing it on canvas. 
Likewise, many a composer has been sent 
scuttling to his piano from "hearing" a painting 
or tranquil mountain panorama. 

If indeed records can be looked at in 
addition to being heard, there are clearly 
implications for all concerned. In exploring 
this thesis we have selected some of the better 
known contemporary albums of the last six 
years as examples, in promulgating a conceptual 
framework for applying the visual aspects of 
sound to record production. 

For maximum clarity and applicability of 
the subsequent discussion, the optimum listen- 
ing situation should be described. There are 
two speakers, whose positionings in three -di- 
mensional space are exactly the same save a 
moderate separation (3 -6 feet) along the lateral 
axis. The horn faces point in the same 
direction, or may slant slightly towards each 
other. The listener should orient himself at a 
reasonable distance from the speakers, facing 
their horn faces, approximately equidistant 
between them (Fig. 1). A set of headphones 
conforms nicely to this optimum listening 
situation. 

PHONOGRAPHY 

"Angie," The Rolling Stones, Goats 
Head Soul (Rolling Stones C0059101), 
Jimmy Miller, September 1973 

T. Rex, Eaectric Warrior (Reprise 6466), 
Tony Visconti, October 1971 

"Go Back Home," Stephen Stills, 
Stephen Stills (Atlantic SD 7202), 
Stephen Stills and Bill Halverson, 
November 1970 

Led Zeppelin, Houses of the Holy 
(Atlantic SD 7255), Jimmy Page, 
April 1973 

"Hung Upside Down," Buffalo Spring- 
field, Buffalo Springfield Again (Atco 
SD 33 -226), Stephen Stills, December 
1967 

"I Me Mine," The Beatles, Let It Be 
(Apple AR 3400), Phil Spector, May 
1970 

"Out on the Weekend," Neil Young, 
Harvest (Reprise MS 2032), Neil Young 
and Elliot Mazer, February 1972 

"Prodigal Son," The Rolling Stones, 
Beggars Banquet (London PS 539), 
Jimmy Miller, November 1968 

"Thank You," Led Zeppelin, Led 
Zeppelin II (Atlantic SD 8236), Jimmy 
Page, October 1969 

"2000 Light Years From Home," The 
Rolling Stones, Their Satanic Majesties 
Request (London NPS 2), The Rolling 
Stones, December 1967 

"What Is And What Should Never Be," 
Led Zeppelin, Led Zeppelin II (Atlantic 
SD 8236), Jimmy Page, October 1969 

"Winter," The Rolling Stones. Goats 
Head Soup (Rolling Stones COC 
59101), Jimmy Miller, September 1973 

"Song Title," Artist, Album (Label 
& Code Number), Producer, U.S. 
Album Release Date 

'?,\% Professional Performer 
For Professional Performers 

Please send complete information on 
the BOSE 800 to: 

Name 

Address 

City State Zip 
Return to BOSE Corp. The Mountain 
Framingham, Mass. 01701 Dept. EP. 

Sonipulse 
7be Coherent Method 

of "zoom" `Equalisation 
es sound reinforcement/playback systems 

and their environments. 
Analyze response in less than three minuses. 
Self generated coherent signal, - no averaging 
time required. 
Equals accuracy of real -time spectrum analyzers. 

Model 527 -A Active Graphic Equalizer 

27 precise 1/3 octave reciprocal equalizers, 40 
Hz to 16 KHz. 
Ideal for spectrum contouring or correction. 

Send for complete details today! 

11922 Vale Street o Holiwood, Caldor 916u5 
12131 764 -1500 

Exclusive export a 
GOTHAM AUDIO OPMEORP. NEW -K 
Telex #233353 GADGUR 
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The Model 10 Mixing Console 
When you've got more talent than money 

Any mixing console is simply a creative tool. 
Getting the most out of it calls for 
imaginative insight into music and 
skill in the practical application 
of sound. 

If you've got the talent but 
you don't have the money, 

R-e/p 48 

you're exactly who we built this board for. 
The basic 8 -in, 4 -out board starts 
at just $1890. From there you can 

go to 24 -in, with options and ac- 
cessories enough to fill a studio. 

The TASCAM Model 10. 
It gets your inside outside. 

TASCIIM CORPORATION 

5440 McConnell Avenue 
Los Angeles, Calif. 90066 
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FIGURE 1 

BACK 

LEFT 

FRONT 

THE STEREOPHONIC SPECTRUM, DETAILING THE LEFT /RIGHT AND FRONT /BACK AXES 
FROM THE OPTIMUM LISTENING SITUATION. 

RIGHT 

THE STEREOPHONIC SPECTRUM 

The concept most central to an under- 
standing of the interrelationship of sound and 
visual images (as it appears here) is the stereo- 
phonic spectrum. The stereophonic spectrum is 
the basic unit of aurovisual structure and 
function, necessarily created when sound is 
reproduced by a system utilizing two speakers. 

It is a two -dimensional model. A dimension, 
as we define it, is an imaginary line along 
which a track (in the sense of individual vocal 
or musical component) can be moved, indepen- 
dent of the other tracks. The stereophonic 
spectrum has first and foremost the dimension 
of length, sometimes called the left -right axis. 
The absolute length of any given spectrum is 
defined by the furthest extent of the speakers, 
i.e., the distance between them. The compar- 
ative length is of much greater importance, for 
be the spectrum that of a huge night club p.a. 
system, or the width of one's head while using 
headphones, the relative spatial relationships 
among the tracks remain the same. During mix - 
down, a track sent equally to the left and right 
channels should, of course, fall at the midpoint 
of the left -right axis, whatever its size. The 
placement of a track along this axis is normally 
controlled at the board by the panpots. 

The second dimension is that of depth, or 
the front -back axis. The depth of a given 
stereophonic spectrum is defined collectively 
by the functions of volume, echo (most often 
reverb), and midrange equalization. The fur- 
thest extents of this axis are, for want of more 
explicit terminology, "very far back" (little 
volume, much echo and midrange attenuation) 
to "very close up" (much volume, no echo, and 
midrange boost). Using these effects, it is 
possible to take a track which is clear and up- 
front, and by simultaneously decreasing the 
volume, increasing the echo, and attenuating 
the midrange, make it move back -wards until it 
disappears infinitely far back into the great 
stereophonic void. 

Additionally, there is an illusion (and a 
fairly effective one at that) of a height di- 
mension, or up -down axis. This "dimension" is 
a direct function of the volume at which the 
source material is being played; as the volume is 
increased, the spectrum seems to grow along 
the up -down axis. However, since no one track 
or combination thereof can be moved indepen- 
dently along this "dimension ", it must be 
regarded as a nonvariable and of no value 
here. 1 

Traditionally, the stereophonic spectrum 
has been seen by those involved in mixdowns 
as having three points where a track can be 
sent -a middle and two sides. This is possibly 
a holdover from the days when a three- position 
switch determined a track's placement on the 
left -right axis. Nowadays, with panpots, a track 
may be sent to any position along the spec- 
trum's length. This being the case, the length- 
wise axis could, where feasible, accommodate 
five points to which a track could be sent. In 
addition to the three traditional points, two 
new ones could be found by bisecting the 
distances between the center position and each 
side. Presumably, the new points can be located 
on the panpots by finding the positions mid- 
way, between 12 o'clock (the "middle" 
position) and the furthest "left" and "right" 

THE 

PRO 

RADIAL 

positions. The value of a basic five -point 
spectrum would be 1) a more close approxima- 
tion of the visual aspects of a live performance, 
resulting in greater aural- visual congruence, 
2) elimination of those gaping "holes" between 
the middle position and sides, for a fuller and 
more aesthetic visual picture, and 3) greater 
opportunity to eliminate aurovisual occlusion. 
Still, the five -point spectrum should not be 
adopted lock, stock, and barrel. Its employ- 
ment should be contingent upon a high degree 
of consistency with the principles of track 
placement. Many songs, because they have a 
small number of texturally dissimilar tracks, 
are deemed incompatible even with the three - 
point structure and are mixed all tracks to the 
center position ( "Prodigal Son "). 

AUROVISUAL OCCLUSION 

Minimizing aurovisual occlusion is a key 
challenge in creating a visually aesthetic mix. It 
occurs when two or more tracks antagonize 
each other through being placed at the same 

1. There is a way by which a legitimate height 
dimension could be implemented, through the 
use of an otherwise normal quadraphonic system 
with the speakers arranged in an unorthodox 
way (Fig. 2). In this manner, through creation 
of "stereo stereo," a track could be panned 
during mixdown between any adjacent pair of 
speakers, resulting in a viable up -down axis. 
The advantages of this situation would be that 
the resulting increase of spectral area would 1) 
allow for greater presence (as there'd be more 
area for controlled leakage) and 2) multiply by 
many times the options for track placement, 
thus lessening aurovisual occlusion. 

The RH60 is a large- mouthed 250 Hz 500 fiberglas radial horn. It's pattern control in the vertical as well 
as the horizontal plane is excellen: from 400Hz up, which provides mid -range projection far superior to 
that of most radials. Heavy -walled fiberglas construction make the RH60 non- resonant at any power 
level and virtually indestructible in portable service. Two models are available, the one pictured for 2" 
throat drivers, and the RH60 -34 fo- l -318" x 18 threaded drivers. 

We're not really doing anything new - we're just doing it right! 

communIty LIght L Sound 
P.O. Box 21759, Philadelphia, Pa. 19146 215- 468 -2001 

Dealer inquiries invited 
RH60: 19 "H x 23" W x 21"13 (RH6C46 28"D), 111bs., 250Hz flare rate, Dispersion at 1 KHz -30° x 60 °, List price $125.00 
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automate 
your console , em-s7 59,25000 

MEMORIES LITTLE HELPER, it's even "good - 
er" than it is cheap! $9,250 buys a complete 
16 channel automation package for your board. 
You can hook it up in one day and start enjoy- 
ing the benefits of automated mixing the next 
day. You do the mix right there on your good 
old console, same faders and all. 

The heart of MEMORIES LITTLE HELPER 
is the now famous Allison /Automated Program- 
mer. (You know, the one that works!) 

Its highly unique 5 level digital /analog code 
offers capacity and proven performance way 
beyond conventional methods. 

Your precious audio passes through our 
brand new VCA2 -1's, whose job is to control 

NEW PRODUCT 4 
P. S. If you're thinking "Machine Replaces Rec- 
ord Producer :' you are dead wrong and we can 
prove it! There's a whole lot more to console 
automation than making mixing easier. Call us 

or circle us and we'll show you. 

ALLISON RESEARCH, INC. 

2 817 ERICA P L. PO Box 40288 

NASHVILLE, TENN. 37204 

Dial (6151 'ALLISON 

Or 16151 385.1760 

gain and not add distortion or noise. 
An awful lot of human engineering and re- 

cording engineer /producer experience has 
gone into MEMORIES LITTLE HELPER and is 

evidenced by the following features: 
Bread box size 
To 125 update scans per second 
100 db range of control 
Remote, local and master mode controls 
(Read, Write & Update) 
5 programmable grouping submasters 
Null indicators 
Over -range indicators 
Plug in portable applications 
So on and so forth 

tNEW WARRANTY 

` n n n n n n n l P n ° 

1 

3 YEAR WARRANTY 
All MEMORIES LITTLE HELPER equipment is war- 
ranted by the manufacturer, Allison Research, Inc., as 
follows: 

Should any equipment malfunction occur within a 
period of 3 years from date of purchase, Allison Re- 
search, Inc. shall, at its option, repair or replace said 
defective equipment, at no charge to the customer. 

Defects caused by customer misuse or abuse shall 
not be covered under this warranty. It is, however, Alli- 
son's policy to make repairs to accidentally damaged 
equipment on a minimal charge basis. 

Equipment to be repaired should be sent, postage 
paid, to the factory, together with correspondence indi- 
cating the nature of the malfunction. 

Return shipping charges will be paid by Allison Re- 
search, Inc. No other warranty, express or implied, is 
herein made. 

4fiGNITNNATAWATATA° 
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point on the lengthwise axis. A perfect example 
of aurovisual occlusion can be found in "Go 
Back Home " where both visual imbalance and 
diminished sound clarity result from Clapton's 
solo being placed directly on top of Stills' 
wah- wah'ed rhythm track. 

With due respect to practicality, it is vir- 
tually impossible to find a separate spot on the 
left -right axis for each and every track. This 
being the case, it is usually advisable to place on 
top of each other tracks of different tonal and 
textural properties to achieve a minimum of 
aurovisual interference 2. In certain instances, 
however, exactly the opposite is true as it can 
be most auspicious to combine tracks of 
similar textural properties. For example, the 
fuzz guitars in Buffalo Springfield's "Hung 
Upside Down" perfectly illustrate the excep- 
tion to the rule. Far from antagonizing each 
other, when combined they create a logical and 
unified sound. Instead of two guitars playing a 
standard harmony, their individual identities 
merge to create a highly innovative keyboard or 
brass sound. 

Guitars in particular lend themselves to this 
coupling-of-like-sounding-tracks principle, esp- 
ecially when one or more are "ringing- playing" 
chords in the open position or in a modal 
tuning. Listen to Led Zeppelin's "Thank 
You" - notice the decidedly Oriental sound 
from the combined guitar tracks? 

The similar textures of the bass guitar and 
the bass drum afford interesting opportunities, 
at both the arranging and mixing stages of a 
song. Through limiting and equalization, they 
can be made similar in tone and size. Neil 
Young's "Out on the Weekend" illustrates this 
principle. 

SIZE 

Another characteristic of a recording or 
individual component thereof is its size. This is 

not in reference to the illusory "size ", or 
broadening of the lengthwise axis through an 
increase in volume. This kind of size is com- 
pletely independent of volumetric consider- 
ations, whose modifiability is a valuable tool in 
the creation of a visually aesthetic stereophonic 

2. For example, most rock records of the last 
few years have the vocal's, bass, and drums all 
in the center. This positioning (especially when 
the tracks are "shaded" to different spots along 
the front -back axis through strategic use of 
echo) is most effective as it frees the sides for 
melodic and visual interplay. 

t, 

D, 

AKG 
MICROPHONES, HEADPHONES AND STANDS 

AMPEX 
PROFESSIONAL RECORDERS AND TAPE 

ATLAS 
STANDS 

BEYER 
MICROPHONES, HEADPHONES AND STANDS 

BOGEN 
P. A. EQUIPMENT 

LAMB 
MIXERS AND NOISE REDUCTION 

McMARTIN 
P A EOUIPMEN' 

PHILLIPS -NORELCO 
TURNTABLES 

REVOX 
RECORDERS 

A \U/ó 

B.S.R. 
RECORD CHANGERS 

CROWN 
AMPLIFIERS AND RECORDERS 

EDCOR 
WIRELESS MICROPHONES 

ELECTRO -VOICE 
MIKES AND SPEAKERS 

J.V.C. 
STEREO AND QUAD RECEIVERS 

SESCOM 
MICROPHONE CABLES AND ACCESSORIES 

SHURE 
MICROPHONES AND MAGNETIC CARTRIDGES 

SONY 
PROFESSIONAL MICROPHONES AND MIXERS 

TASCAM 
PROFESSIONAL MIXERS AND RECORDERS 

URIE 
RECORDING EQUIPMENT 

nh1 1IÍ(s ó Ú 
6912 melrose avenue hollywood, california 90038 (213) 935 -0333 

ir' 
picture. 

Alas, there is no absolute standard with 
which the size of a track can be measured. Still, 
comparisons of the relative sizes of tracks 
within a recording can be made. Likewise, 
through exposure to and observation of the 
sizes of tracks in many recordings, generaliz- 
ations can be made with respect to a generally- 
understood (if ill- defined) norm - "This is a 
larger drum sound than usual ", etc. 

The size of an individual track depends 
upon the presence or absence of a number of 
factors. Its size can be made smaller in two 
ways. The first is signal attenuation. Whether 
effected through mitring or equalization, it can 
diminish a track's presence (which to an extent 
is synonymous with "size "). Similarly, size can 
be diminished through limiting, which shaves 

FIGURE 2 

LEFT 

BACK 

UP 

IDEAL QUADRAPHONIC SETUP 
FOR THE AUROVISUALLY IN- 
CLINED, DETAILING THE LEFT/ 
RIGHT, FRONT /BACK, AND UP/ 
DOWN AXES. 

OWN 

FRONT 

UHT 

off a track's "ragged edges ", resulting in a 
smaller, cleaner sound. 

On the other hand, a track may be made 
larger in two ways, as well. Most basically, 
adding echo (especially reverb) will broaden a 
track along both the length and depth di- 
mensions. The second method is through a 
stereophonic dubdown of an instrument's com- 
ponents, or different areas of a single instru- 
ment (as in keyboards). 

STEREO DUBDOWN OF A SINGLE 
INSTRUMENT 

The two instruments most often dealt with 
in this manner are drums and keyboards. For 
years, drums have been miked with many 
microphones, and recorded on often as many 
as a half -dozen separate tracks. In this way, the 
components could be combined at a later time 
to accent any combination of drums and 
cymbals. When the proper mix was reached, all 
the components were sent to the same spot on 
the left -right axis for an essentially monaural 
mix of a stereophonically recorded instrument. 
In the last few years, however, the trend has 
become to send the components to different 
points across the lengthwise axis, creating 
"stereo drums ", whose size can be as large as 
that of the axis itself. 

At its most pronounced, a stereophonically - 
dubbed instrument is anathematic to all who 
hold visual harmony near and dear. This is 
because of the distortions it creates. There is 
1) a distortion in size, of that instrument 
relative to the others. This is especially true 
should a comparison be made to the visual 
aspects of a live performance. There are also 
numerous distortions in 2) placement, which 
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ULTIMAT 

PERFORMANCE: SPECTRA SONICS design and quality control assures undistorted reproduction. 
Empirical data conclusively confirms that noise, frequency response, distortion, square wave response, 

peak overload and phase distortion specifications for SPECTRA SON ICS control consoles are goals as yet 
unattained by other manufacturers of audio products. 

DEPENDABILITY: SPECTRA SON ICS consoles operate reliably, consistently and assure the maximum 
production time for the highest investment return. 

A SPECTRA SON ICS audio control console can be built to your special requirements, at competitive 
production prices. 

Measure the performance of your console, compare it with SPECTRA SON ICS specifications. For data 
on SPECTRA SON ICS consoles or other quality audio products, write or call: 

770 Wall Avenue 
Ogden, Utah 84404 
(801) 392 -7531 

P[CTHH TONICS 

6430 Sunset Blvd., Suite 1117 
Hollywood, Calif. 90028 
(213) 461 -4321 

L E A D E R I N A D V A N C E D T E C H N O L O G Y 
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FIGURE 3 

VISUAL SCHEMA OF A WELL -DEVELOPED AND BALANCED SONG, THE BEATLES, "I BE MINE ". THE NUMBERS 
INDICATE THE ENTRANCE ORDER OF THE VARIOUS INSTRUMENTS, THE VARIED SIZES, THEIR TEXTURE. 

The different vertical placing, are purely in the name of artistic license, as the stereophonic spectrum has no up-down axis.) 

7 (left) ORGAN, 5 (middle top) LEAD VOCAL, (middle 
(middle) BASS bottom) DRUMS, (right) STRINGS 

2 ACOUSTIC GUITAR 

3 ELECTRIC GUITAR 

4 ELECTRIC GUITAR 

6 ACOUSTIC GUITAR 

7 BACKING VOCALS 

8 BRASS 

can be broken down as follows: a) a stereo- 
phonically -mixed instrument often has so much 
"presence" that its placement, or even that of 
a component, is difficult to ascertain along the 
left -right axis, b) as there is movement among 
the components of the instrument, that move- 
ment is reflected in commensurate motion 
across the lengthwise axis, resulting in the 
signal jumping around in a discontinuous man- 
ner (unlike the more fluid motion of a track 
during "panpot shenanigans "). This results in 
d) an almost continual visual imbalance of that 
instrument relative to the others, and often- 
times e) fragmentation, where a component 
(say an individual cymbal) may become visually 
disassociated from the rest of the components 
through sparing use and distance on the left - 
right axis from them. All the abovementioned 
distortions are more than evident in the stereo 
drum -filled albums "Electric Warrior" and 
"Houses of the Holy ". 

Still, a stereophonically -mixed instrument 
per se doesn't have to create an irreconcilable 
imbalance. The Rolling Stones have managed to 
enlarge the drum kit while avoiding the pitfalls 
by allowing only a small degree of separation 
between the components ( "Winter ") for a 
more dramatic -looking drum track. 

TRACK PLACEMENT 

The ultimate goal, with respect to the 
visual aspects of a recording, is to create a 
"picture" in which there is order and harmony 
among the different vocal and musical tracks. 
Needless to say, there is no set formula for 
this; one must use one's own judgement in 
synthesizing the myriad of often -contradictory 
situations to find optimum track placement. 
Criteria helpful in making these determinations 
are: 1) focus of the song, 2) temporal factors, 
and 3) balance. 

First and foremost, one can ask "What is the 
focal point of this song ? ". Practically speaking, 
the focal point is the track or tracks generating 
the most important melody or concept. This 
includes almost all vocals and their instrumental 
equivalents, solos. Barring any number of neg- 
ating circumstances 3, the optimum placement 
point for these focal tracks is in the middle. 
Certainly though, they've been everywhere else. 
Many of the early Beatles records demonstrated 
some very obtuse concepts in track placement 

3. Among which are the desire to preserve the 
integrity of a live or live -in- the -studio perform- 
ance, more than one solo at the same time, etc. 

in having a near -complete separation of vocals 
and instruments. Visually speaking, these rec- 
ords were disasters. This is not to say that a 
vocal should never be anyplace but in the 
middle. On the contrary, in certain situations 
it can be an extremely effective vehicle. "2000 
Light Years From Home" features probably the 
most well- chosen use of a laterally- placed lead 
vocal, in that it creates a striking unity between 
the song's visual and thematic realms. First of 
all, the vocal's sound: heavily limited, low 
frequency attenuation, not much echo or vol- 
ume. All of these modifications give the vocal a 
small sound and look. Sending it to one side 
with no cross -track leakage completes the tie -in 
with the song's theme: the isolation and in- 
significance of Man vis -a -vis The Cosmos. 

Secondly, one can ask "Where (in time) do 
the tracks come in, relative to each other ? ". 
Ideally, a song should "fill out" in a visually 
pleasing way (Fig. 3). As out culture is attuned 
to perceiving left -to -right (especially true with 
visual stimuli), a recording that unfolds in this 
way is often most desirable. A recording can be 
made more dynamic through an interesting 
temporal interplay. For example, the end bit of 
"What Is And What Should Never Be ". 

Thirdly, there is the criterion of balance. A 
key concept here is that of texture - in this 
case an expedient translation of an instrument's 
aural qualities (range, volume, timbre, etc.) to a 
visual sum. What is ultimately done to effect 
balance is a direct outgrowth of the engineer's 
and /or producer's textural perceptions. An 
instrument's texture at a given time may be 
loosely described as light, medium, or heavy. 
Flutes and acoustic guitars are usually light, 
saxophones medium, and basses heavy. Still, 
instruments like electric guitars, pianos, and 
drums may be played in such a way as to fall in 
any category. Hence, one might do well to 
consider not only the instrument, but also the 
part it is playing. Having made textural assign- 
ations, the fundamental principle to use in 
achieving a visually pleasing mix is that like - 
textured tracks should be balanced, i.e., placed 
on opposite sides of and at an equal distance 
from the midpoint of the lengthwise axis. For 
example, a lazy tremelo'ed country guitar 
could be balanced with a sketchy upper register 
piano part, but not with a piano playing block 
chords in the lower register. Conversely, tracks 
which have no textural equivalents in the song 
are often best placed in the middle position. 
Vocals, drums, and bass commonly fall in this 
category. More often than not, the result will 
be a "middle- heavy" recording. Still, by virtue 

of its centrality, the middle position can accom- 
modate a disproportionate number of tracks 
where any other position could not. 

Now, one can ask the question "How 
aesthetic is the visual picture - at each stage of 
the song's development ?" This is a very tricky 
issue, as a balance at one point can be com- 
pletely upset by the entrance of new tracks. 
When this does happen, there are two alterna- 
tives. First, one can "wait out" any transitory 
imbalances by pre- setting the tracks at the 
points on the left -right axis where they're 
ultimately desired. This entails a decision to 
favor a visual balance for either the longest 
segment of the song or the segment deemed 
most important. 

The second alternative to an unwanted im- 
balance is track shifting. A case in point - The 
Rolling Stones' "Angie." How can one reconcile 
1) the piano ultimately needing to occupy the 
middle position to free the sides for an acoustic 
guitar each, with 2) its not being appropriate 
there during the first verse because it would 
needlessly antagonize the vocal and leave one 
whole side of the stereophonic spectrum empty? 
Here is apparently what was done: the acoustic 
guitar and piano were initially panned to op- 
posite sides, creating good aurovisual interplay 
with each other and the centrally -placed vocal. 
When the other instruments came in, the piano 
was moved over to the middle and back a bit, 
making room for the 12 -string to counterbalance 
the original guitar. 

As a record viewer from way back, I can 
offer a few suggestions should any desire to 
initiate aurovisual congress with your record 
collection. Even though the most primitive 78 
will yield an aurovisual spectrum, it was gen- 
erally not until 1968 that records reached the 
current state of technical sophistication. This 
"emergence" was due to increased instrumen- 
tation (especially keyboards, brass, and strings), 
made possible through the popularization of 
16 -track recording. (This is an example of the 
reciprocal feedback relationship that exists in 
all creative /technical collaborations, where the 
demand for more tracks gave rise to improved 
technology, which in turn allowed for greater 
musical experimentation). The fact that more 
instruments had to be recorded necessitated 
panning some of them to the middle position, 
thus overcoming the "side -heavyness" character- 
istic of many records of the previous two years. 
The employment of 16 -track machines greatly 
reduced the need to ping -pong, thus minimizing 
tape hiss and allowing more freedom in track 
placement. Prior to 1966, many recordings 
(especially British) were done monophonically. 

Look for a record which is stylistically and 
musically diverse, produced in the best sense of 
the word, and primarily a studio product (as 
"organic" albums are not notoriously visual). 
One of the best examples, stereo drums notwith- 
standing, is T. Rex's "Electric Warrior." Such a 
curious amalgam of Elizabethian propriety, 
50's hooliganism, and monolithic 2001 imagery 
- this music is as convincingly surreal as any 
you're likely to run across. In addition to the 
standard guitar- bass -drums complement, there 
is brass, keyboards, a full string section, and all 
kinds of guitar effects. The continual juxta- 
position of melodic elements atop robotical 
rhythms creates some fascinating aurovisual 
scenes. 

I hope you'll have found this an interesting 
premise, even one of practical value to your 
own endeavors. Under any circumstances, 
happy viewing. 
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AUDIO ENGINEERING SOCIETY 
EXHIBITS 

EXHIBIT AREA 

AGFA -GEVAERT, INC. 31 
AKG MICROPHONES, NORTH AMERICAN 

PHILIPS CORPORATION 81,82 
ALLISON RESEARCH, INC. 56,57 
ALTEC MISSION ROOM 
AMPEX CORPORATION 14,14A -D 
AUDIO DEVICES, INC. 93 
AUDIO INDUSTRIES CORPORATION 62 
AUDITRONICS, INC. 64,65 
AUTOMATED PROCESSES INC. 36,37 
BGW SYSTEMS 63 
B & K INSTRUMENTS, INC. 73 
BOSE CORPORATION 66 
BOZAK, INC. CLEVELAND ROOM 
CALIFORNIA SWITCH & SIGNAL 74 
CERWIN -VEGA BOSTON ROOM 
CETEC INC. 46,47,48 
CLEAR -COM, DIVISION OF LUMIERE 

PRODUCTIONS, INC. 68 
COMMUNITY LIGHT & SOUND 69,70 
CROWN INTERNATIONAL 75,76 
CUSTOM FIDELITY COMPANY, INC. 4 
DAVID CLARK INC. 96 
DBX, INC. 15,16 
DIACOUSTIC LABORATORY 92 
DOLBY LABORATORIES INC. 51,52 
DUKANE CORPORATION DALLAS ROOM 
DUNCAN ELECTRONICS, INC. 108 
ELECTRO SOUND, INC. 6,7,8 
ELECTRO- VOICE, INC. NEW YORK ROOM 
ELPA MARKETING INDUSTRIES, INC. 27 
EVENTIDE CLOCKWORKS, INC. 30 
GARNER ELECTRONICS 88 
GATELY ELECTRONICS, INC. 71 

GOTHAM AUDIO CORPORATION 
20,21,22,23 & STUDIO A 

HARVEY RADIO COMPANY, INC. 61 
HOLZER AUDIO ENGINEERING 

CORPORATION 109 
INFONICS, INC. 17 
INTERFACE ELECTRONICS 95 
JAMES B, LANSING SOUND, INC. 

ST. LOUIS & FOY ROOMS 
JVC AMERICA, INC. WASHINGTON ROOM 
DAVE KELSEY SOUND SYSTEMS 91 
LA SALLE AUDIO 98,99 
MARK LEVINSON AUDIO SYSTEMS 

DETROIT ROOM 
LEXICON, INC. 105 
LIBERTY /UA TAPE DUPLICATING, INC. 97 
MCI, INC. 83,84 
MAGNETIC REFERENCE 

LABORATORY, INC. 103 
MAZE CORPORATION 87 
MICMIX AUDIO PRODUCTS 106 
MODULAR DEVICES, INC. 
MULTI -TRACK 19 
RUPERT NEVE INC. 59,60 
NIPPON COLUMBIA CO., LTD. 

HARTFORD ROOM 
OBERHEIM ELECTRONICS, INC. 72 
OTARI CORPORATION 100,101 
PANDORA SYSTEMS, INC. 85 
PARASOUND, INC. 86 
PENTAGON INDUSTRIES, INC. 29 
PRATT -SPECTOR CORPORATION 67 
QUAD /EIGHT ELECTRONICS 26 
RECORTEC, INC. 49,50 
REVOX CORPORATION 53 
SANSUI ELECTRIC CO., LTD. 

BUFFALO ROOM 
SCULLY /METROTECH, DIVISION OF 

DICTAPHONE CORPORATION 2,3 
SENNHEISER ELECTRONIC 

CORPORATION 18 
SHURE BROTHERS INC. PATIO ROOM 
SPECTRA SONICS 55 
STANTON MAGNETICS, INC. 32 
STEPHENS ELECTRONICS, INC. 79,80 
WILLI STUDER AMERICA INC. 77,78 
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AUDIO 
ENGINEERING 

SOCIETY 
48th CONVENTION 

SCHEDULE OF EVENTS 

Mezzanine, Los Angeles Hilton 

REGISTRATION 
Monday May 6 - 1:00 to 5:00 PM (Set -up & Exhibitors) 
Tuesday May 7 - 8:00 AM to 8:00 PM 

Wednesday May 8 - 8:30 AM to 8:30 PM 

Thursday May 9 - 9:00 AM to 5:00 PM 

Friday May 10 - 9:00 AM to 5:00 PM 

EXHIBIT HOURS 
Tuesday and Wednesday, May 7 and 8 - 1:00 PM to 9:00 PM 

Thursday and Friday, May 9 and 10 - 11 :00 AM to 5:00 PM 

DEMONSTRATION ROOMS 

Foy, St. Louis, Dallas, Hartford, New York, Buffalo, Boston, Detroit, 
Washington, Cleveland, Mission, Studio A, Panel Room 

(All on Mezzanine Level) 

TECHNICAL SESSIONS 

Golden State Room, Sessions A, C, E, G, J, L, 0 
Los Angeles Rodm, Sessions B, D, F, H, K, M, N 

SESSION A 

DIGITAL TECHNIQUES IN AUDIO 
TUESDAY, MAY 7, 9:30 AM 
GOLDEN STATE ROOM 

Chairman: PAUL C. BUFF 

SUNN MUSICAL EQUIPMENT COMPANY 
94 & STUDIO B 

SUPERSCOPE TAPE DUPLICATING 
DIVISION 102 

SYNERGETIC AUDIO CONCEPTS 58 
TABER MANUFACTURING & 

ENGINEERING COMPANY 28 
TASCAM CORPORATION 24,25 
3M COMPANY 9,10,11,12,13 
UNITED RECORDING ELECTRONICS 

INDUSTRIES 
VIDEO & AUDIO ARTISTRY 

CORPORATION 
WATTNOTT ELECTRONICS 
WESTLAKE AUDIO, INC. 
XEDIT CORPORATION 

33,34% 

89 
104 

34 %,35,38 -42 
54 

SESSION B 

AUDIO IN 

AM /FM /TV BROADCASTING 
TUESDAY, MAY 7, 9:30 AM 
LOS ANGELES ROOM 

Chairman: JAMES GABBERT 

SESSION C 

DISC RECORDING AND 
REPRODUCTION 

TUESDAY, MAY 7, 2:00 PM 
GOLDEN STATE ROOM 

Chairman: STEVEN A. GUY 

SESSION D 

TRANSDUCERS 

TUESDAY, MAY 7, 2:00 PM 
LOS ANGELES ROOM 

Chairman: WALTER F. DICK 

SESSION E 

ELECTRONIC MUSIC 

TUESDAY, MAY 7, 7:30 PM 
GOLDEN STATE ROOM 

Chairman: PAUL BEAVER 
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SESSION F 

EDUCATION IN AUDIO 
TUESDAY, MAY 7, 7:30 PM 
LOS ANGELES ROOM 
Chairman: ALBERT B. GRUNDY 

SESSION G 

QUADRAPHONICS 
WEDNESDAY, MAY 8, 9:30 AM 
GOLDEN STATE ROOM 
Chairman: LEE HERSCHBERG 

SESSION H 

MOTION PICTURE SOUND 
WEDNESDAY, MAY 8, 9:30 AM 
LOS ANGELES ROOM 
Chairman: RICHARD J. STUMPF 

SESSION J 

SOUND REINFORCEMENT & 
ARCHITECTURAL ACOUSTICS 

WEDNESDAY, MAY 8, 2:00 PM 
GOLDEN STATE ROOM 
Chairman: JAMES RYAN 

SESSION K 

MAGNETIC RECORDING 
AND REPRODUCTION 

WEDNESDAY, MAY 8, 2:00 PM 
LOS ANGELES ROOM 
Chairman: GLENN MAXWELL 

SESSION L 

SIGNAL PROCESSING 

THURSDAY, MAY 9, 9:30 AM 
GOLDEN STATE ROOM 
Chairman: WELTON H. JETTON 

SESSION M 

ACOUSTICAL NOISE CONTROL 
AND STUDIO DESIGN 

THURSDAY, MAY 9. 2:00 PM 
LOS ANGELES ROOM 
Chairman: RICHARD D. M. NEGLS 

SESSION N 

AUDIO INSTRUMENTATION 
AND MEASUREMENT 

FRIDAY, MAY 10, 9:30 AM 
LOS ANGELES ROOM 
Chairmen: JOE D. WEATHERSTGNE 

BERNARD KATZ 

SESSION 0 
RECORDING STUDIO WORKSHOP 

EDUCATION IN RECORDING 
STUDIO OPERATIONS 

FRIDAY, MAY 10, 7:30 PM 
GOLDEN STATE ROOM 
Chairman: ALBERT B. GRUNDY 

Because people 
and their professipns 
are many and varied... 

so areTelex headphones. 
Telex makes many headphones for many 
kinds of people. From sportscasters and 
pilots to ham radio operators and those 
who simply enjoy listening. 

Telex headphones range from feather- 
weight units ideally suited for dictation, 
transcription, private radio and TV lis- 
tening, to professional communications 
models featuring boom mics, and audio- 
metric -type transducers impervious to 
temperature and humidity changes. 

We make two series of professional 
models to meet your needs ... Series 
1325 for stereo monitoring and Series 
1320 for communications, with optional 
noise -cancelling boom microphones. 

General purpose headphones include 
the Telex Announcers Earset ® - incon- 
spicuous for 'on camera' work and prac- 

Circle No. 

tically the standard of the industry -and 
the Teleset;' Twinset ®and Earset® head- 
phones for lightweight, comfortable and 
inexpensive private monitoring. 

In all, there's a Telex headphone to 
match both your communications re- 
quirement, and your budget. For proof, 
write Telex Communications, Inc., 
9600 Aldrich Avenue South, 
Minneapolis, Minnesota 55420. 

PRODUCTS OF SOUND RESEARCH 

TELEX. 
C O M M U N I C A T O N S I N C. 

CANADA: Telak Electronics. Ltd. 
Scarborough, Ontario 

INTERNATIONAL: -elex Export Dept.. 9600 AldriU Avenue South. 
Minneapolis, Minn. 55420 U.S.A. 

132 

7312 

R-e/p 55 

www.americanradiohistory.com

www.americanradiohistory.com


gauss raises the standard 
in quality Tape Duplication 

Used by every major duplicating 
company. Gauss, with installations in 

UNITED STATES 

ARGENTINA 

ENGLAND 

NETHERLANDS 
ITALY 

MALASIA 
FRANCE 

AUSTRALIA 
CANADA 

SWEDEN 

GERMANY 

NORWAY 

JAPAN 

MEXICO 

GREECE 

SWITZERLAND 

has led the industry since the 
inception of pre- recorded tape. 

Now, with the introduction of the 
exclusive, patented "Focused Gap" 
Ferrite head, Gauss has raised the standard 
even higher. Retaining the high penetration, 
low noise and low drop out characteristics 
of the "Focused Gap" design, the new heads 
provide wider frequency response and sig- 
nificantly extended head life. Add to this 
Gauss' exclusive pneumatically driven 
horizontal loop bin, 20 slave system capacity 
with stagger loading capability, new easy 
4 track /8 track conversion, 32:1 duplicating 
speed, traditional precise tape handling and 
you have the ultimate in quality at the world's 
highest production rate. 

For your best buy in ultra high speed 
tape duplication, insist on Gauss, "The 
Standard of the World," another fine 
product of Cetec. 

R-e/p 56 

A basic Series 1200 system (Master Reproducer, 
Loop Bin, and Slave Recorder). 

etec)NC. 

a subsidiary of Computer Equipment Corp 
13035 Saticpy St., N.Hollywood, California, (213) 875 -1900 TWX 9104992669 

EUROPEAN OFFICE 
Cetec U.K., High Wycombe, Bucks, England, High Wycombe 37326 Telex 837329 
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THE "EL CHEAPO" MIKE CORD TESTER . . BY JOHN CALDER COOK HOUSE RECORDING, MINNEAPOLIS 

If you've ever wondered about the con- 
dition of your mike cords, or if you have to 
check a large number of cords, this simple land 
inexpensive) circuit will tell you whether your 
cord is good, out of phase, shorted, or open. 
With some twisting and tugging, it will also 
show intermittent faults. 

The tester is basically an ohmmeter, with 
lamps as indicators instead of a meter. It can be 
built in a 3 1/2" x 2" x 2" minibox, and the 
cost is about $7.00 (using electronics surplus 
parts), most of which is the two XLR con- 
nectors. The lamps are 6 volt incandescent, 
with red (hot), amber (neutral), and green 
(ground), lenses. The XLR connectors are 
mounted on either end of the box, and the 
9 volt transistor radio battery is mounted 
inside. Because the lamps used draw only 
50 MA each, the battery should last quite a 

ó 
W H 

CC U 

aXZ 
Z 
O 
U 

0 2 

9 V. 

3 POSITION 
ROTARY 

3 

while. With the cord removed, the battery is 

disconnected. 
To use, plug each end of a mike cord into 

its respective connector on the box. With the 
switch in position number 1, lamp number 1 

will light (if the cord is good). In position 
number 2, lamp number 2 lights, in position 

number 3, lamp number 3 lights. If the con- 
ductor is open, the lamp won't light. If it's 
shorted, more than one lamp will light. If the 
phase is reversed, the wrong lamp will come 
on. 

Simple enough, and much easier than jugg- 
ling the old VOM around. 

VSO BUFFS! 
Ever want to raise or lower the pitch of a track 
exactly, without resorting to your harmonica, 
or that guitar that is probably in tune? With the 

INTERVAL & NAME 

BY ROBERT EASTON 
aid of an inexpensive frequency meter the 
following chart will help when pasted upside 
your tape machine. The 2nd column is the 

RATIO FREQUENCY 
(Col. 1) (Col. 2) 

360 SYSTEMS, LOS ANGELES 
exact frequency going up in semitones, and 
the 4th column for going down. Columns 1 and 
3 are the numerical ratios of the musical 
intervals - - for you math majors. 

RATIO 
(Col. 3) 

FREQUENCY 
(Col. 4) 

0 unison 
1 m- second /semitone 
2 M- second /whole tone 
3 m -third 
4 M -third 
5 fourth 
6 dim. fifth /tritone 
7 fifth 
8 m sixth 
9 M sixth 
10 m seventh 
11 M seventh 
12 octave 

1.00000 
1.05946 
1.12246 
1.18920 
1.25992 
1.33484 
1.41421 
1.49830 
1.58740 
1.68179 
1.78179 
1.88775 
2.00000 

60.000 
63.567 
67.348 
71.352 
75.352 
80.090 
84.853 
89.898 
95.244 
100.908 
106.908 
113.265 
120.000 

1.0000 
.94387 
.89090 
.84090 
.79370 
.74915 
.70711 

.66742 

.62996 

.59460 

.56123 

.52973 

.50000 

60.000 
56.632 
53.454 
50.454 
47.622 
44.942 
42.426 
40.045 
37.798 
35.672 
33.674 
31.784 
30.000 

The time has come wli[r Icita) 
? delay for both the recordi studio 
and sound contractor is no longer 
a luxury but a necessity. Pandora 
Systems has developed a unit 
whict fulfills the needs of both, and 
has flexibility and technical excel- 
lence that surpasses any compa- 
rable device available on the rrar- 
ket today. 

Hig-1 resolution 12 bit digital en- 
coding produces a full 72db dy- 
namic range natural)Yil 
making the use of sign 
altering noise reduction 
unnecessary. Coupled 
with !ess than .1% distor- 
tion (-neasured at full out- 
put 41)0 HZ) the Time Line 
literally is a black box that 

ON'l 
DELAY 

TIME LINE 
IS NOW! 

WWI 

r- r 

rr Clrrf- r r 6 rk r 
r e r4,'t 

a Ei 
I 

. 

ENN. 37202 

gener time delays without any 
alterati to the signal. 

By using modular construction 
the unit can be expanded at eny 
time. The main frame holds 449 ns. 
of delay and 5 outputs. Inter-con- 
necting frames are available or 
longer delays. 

Delay times are variable in 1 ms. 
steps by simple front panel patch- 
ing or internal strapping for p 
manent installations 

(615) 320 -0623 P. O. BOX 964, PANDORA NAS 

Tie this all together with 
the lowest basic price 
the industry, the Ti 
Line becomes the ultir 
time machine. Pricirt 
starts at $2,500. Dealer 
and contractor inq,-s 
invited. 
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Performance 

Electro 
Sound 
ES -505 

Studer 
A -80 

Mechanical 

Turning Accuracy + -0.1% + -0.1% 

Wow and Flutter 
ips 71/2 

-0.08 rms -0.07 rms 

Electronic 

Frequency 
Response 30 -18K Hz 30 -18K Hz 

15 ips + 2dB ± 2dB 

Signal -to -Noise 
15 ips- 63 dB 62 dB 

Two Track Unweighted 

0.4% 2 HD -1.0% 
Distort+ ,a,, 500 Hz. 

Peak 
@ 1K Hz, 
Operating 

Record Level 

Price $3.395 $6,670 

R-e/p 58 
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NEW PRODUCTS 
NEW ADDITIONS TO MICMIX RE- 
VERB LINE 

Micmix Audio Products has an- 
nounced two additions to its Master - 
Room line of reverberators. The original 
MR -II unit, with reverberation character- 
istics of a medium -size room, has been 
joined by the models MR -III and MR -IV 
which synthesize the reverberant fields of 
concert halls or auditoriums having 
volumes of 200,000 and 750,000 cubic 
feet, respectively. 

Retaining the same smooth response 
characteristics of the original design, the 
MR -III and MR -IV Master -Rooms meet 
the performance standards set by the 
most expensive type units while remain- 
ing economical enough for even the 
smallest recording studio. With all three 
units of the series, the latest requirements 
for differential reverberation on each 
track can be met inexpensively and with- 
out additional set -up. 

All Master -Rooms feature monaural 
drive and stereo -perspective outputs. 
Nominal decay times are 2, 5 and 7 
seconds for the MR -II, MR -III and 
MR -IV, respectively. Standard input im- 
pedance is a bridging 10K ohms and the 
outputs will drive loads down to 500 
ohms. 600 Ohm balanced input /output 
terminations are available. Input level in 
normally + 4 dbM (0 VU), but matching 
levels for optimum performance with 
particular equipment are furnished when 
requested. Output level is normally 
+ 4 dBm. Saturation level is + 18 dBm 
peak and noise is 66 dB down. An 
acoustic susceptibility level of over 
120 dB SPL permits Master -Rooms to be 

used in the monitor area without feed- 
back problems. Small in size and light- 
weight (22 to 29 pounds), the units are 
readily transportable without special 
locks or readjustments. 

Price: $985 and up. 
MICMIX AUDIO PRODUCTS, INC., 
9990 MONROE, SUITE 222, DALLAS, 
TX. 75220. 

Circle No. 136 

NEW ELECTRET CONDENSER MIC- 
ROPHONE FROM GROUP 128 

Waltham, Massachusetts . . . A new 
multi -purpose professional electret con- 
denser microphone with 140 dB sound 
level capability is available from Group 
128, Incorporated. Designated SD140 -Z 
the new omnidirectional microphone is 
built around a rugged miniature electret 
condenser element of 1/4" x 1/4" x 1/8" 
dimensions mounted on a 10" long 
aluminum tube and protected by a foam 
blast screen. The microphone weighs less 
than two ounces and virtually eliminates 
performer fatigue when used in live per- 
formance. 

The primary advantage claimed for the 
SD140 -Z over other microphones in its 
class is its wide dynamic range coupled 
with a high sound level capability of 
140 dB without overload or distortion. 
This permits its use in closer proximity 
to the sound source than any other 
microphone. 

Operating characteristics include fre- 
quency response flat from 50 to 5,000 Hz 
with less than ± 3 dB deviation over the 
40 to 16,000 Hz range; distortion of less 
than 0.3% at 100 dB SPL; usable dynamic 
range of 113 dB and negligible suscepti- 
bility to vibrations, hum, RFI, tern - 
perature or humidity. 

The SD140 -Z is remotely powered by 
a 9V transistor radio battery housed in a 

TIISCIIM 
OWNERS, 

WE'VE GOT WHAT 

YOU NEED! 

ACCESSORIES 
Soft vinyl dust covers 

Stereo /mono mixdown 
modules 

Roll- around transport 
consoles with overhead 
electronics for #701 

DBX noise reduction 

CUSTOM MODIFICATIONS 
Locking screw pots for 
#701 recorders 

LED overload indicators 
for input modules 

Built -in low Z mike 
transformers with XLR 
connectors and 1/4 " jacks 

SPECIAL 
CUSTOM BUILT 16 INPUT 

8 TRACK OUTPUT 
MIXING CONSOLES USING 

MODEL #10 MODULES 

VISIT OUR BOOTH 
AT THE A.E.S. SHOW 

IIKELSEY 
:MAD 

1213) 935-C333 

6912 melrose avenue hollywood, california 90038 
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power level control module (supplied) 
and battery life is 1,000 operating hours. 
Termination is a standard XLR - 3 
connector, and the balanced output 
works into any impedances from 50 to 
600 ohms. Output level at full gain 
control setting is -49 dBm at 1 kHz. 

The American made SD140 -Z is avail- 
able from professional audio dealers or 
direct from the manufacturer at $189.00. 
GROUP 128, 50 SUN ST., WALTHAM, 
MA. 02154 
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NOTE: The following new product announce- 
ment is repeated in this issue to correct its 
appearance with an incorrect photo. 

NEW SERIES 'B' RECORDING CON- 
SOLES FROM MULTI -TRACK 

maximum transient response. 
100% operational amplifier circuitry 

includes short circuit proof bus driver 
stages eliminating unstable push pull trans - 
sistor outputs. All modules are fully en- 
closed for maximum shielding providing 
minimum crosstalk and noise. Newly 
designed slide fader using sealed rotary 
cermet potentiometers eliminating noise 
and short life associated with conductive 
plastic faders. Custom designed, dual 
tracking power supply that features: regu- 
lation to .1 %, ripple below 2MV RMS 
and SCR crowbar circuitry that protects 
the console in event of any malfunction. 
All panels are anodized and etched, not 
silk screened, the panel markings will not 
wear off. 

These features are in addition to other 
standard features, such as the built in 

The new version of the Series B re- 
cording console is a completely redesigned 
version of both the electronics and the 
aesthetics. Among the features are: 

All switching done with M.O.S. analog 
switches, no troublesome relays. Advanced 
equalization section using inductorless 
circuits for minimum phase shift and 
ringing. Light Emitting Diode clipping 
level indicators on all output meters giving 
the engineer simultaneous indication of 
average and peak levels. 

Module interconnections are accomp- 
lished using computer flat cable and 
connectors for maximum reliability and 
ease of field expandability. All coupling 
transformers have been eliminated for 

Mr1) 
ELECTRONICS 
heie 

THE CONSOLE COMPANY 
Los Angeles (213) 349 -4747 

(213) 845 -9661 
Nashville (615) 794 -0155 
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echo system. 
MULTI- TRACK, P.O. BOX 3187, HOL- 
LYWOOD, CALIFORNIA 90028 
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NEW ORBAN / PARASOUND MODEL 
106C REVERBERATION UNIT 

Orban/Parasound announces the avail- 
ability of the new Model 106C Reverber- 
ation unit. The Model 106C boasts 
increased input sensitivity, increased 
output level, and a mid -range equalizer 
with 0 to 11 dB peak boost at four user - 
selectable frequencies. The 106C also has 
reduced limiter distortion by a factor of 
five and improved noise factor by 1 dB 
over the previous Model 105C. 

a 

The 106C comes in a two -piece 
package. The electronics are mounted 
behind a standard 1 -3/4" x 19" rack 
panel. The front of this panel contains 
all of the operating controls. In addition, 
there is a delay line assembly which is 
connected to the electronics by means 
of a 6' plug -in cable. The delay line 
assembly can be mounted on a conven- 
ient wall, under a table, or on the side 
of a rack. The locking lever, which pre- 
vents spring damage in transit, is located 

on the delay line assembly. 
PARASOUND, INC., 680 BEACH ST., 
SAN FRANCISCO, CA. 94109 
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NEW ELECTRONIC MUSIC ACCES- 
SORIES FROM 360 SYSTEMS 

The Model 73 -B Frequency Follower 
is a new pitch -to- voltage converter from 
360 Systems. It may be used to interface 
single -line acoustical instruments to ARP, 
Moog, and other electronic music syn- 
thesizers. Acting as a keyboard substitute, 
the Frequency Follower will control the 
pitch, timbre, and attack /decay cycle of a 

synthesizer. 

The 73 -B has improved immunity to 
harmonics, and can produce an accurate 
output within two cycles of when input 
is applied. The output is an adjustable 
1- volt /octave control voltage, with trigger 
provided for different makes of synthe- 
sizers. Freedom from keyboards at last. 

Complete specifications are available 
from the manufacturer. Price: $595.00. 
360 SYSTEMS, 2825 HYANS STREET, 
LOS ANGELES, CA. 90026 
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MODULAR DEVICES VARIABLE 
BANDWIDTH EQUALIZER 

A new state -of- the -art equalizer mod- 
ular devices Model 3000 for individual 
microphone channel use is available from 
Modular Devices,Inc.,Bohemia,New York. 

Known as Model 3000 the new unit is 
the latest in a series of equalizers and joins 
Modular Models GME -20, AE -20 and 
SME -20. Model 3000 features three inde- 
pendent overlapping frequency ranges - 
50 Hz to 500 Hz, 300 Hz to 3 kHz, and 
1.5 kHz to 15 kHz. Each range hasits own 
continuously variable center frequency 
and bandwidth controls. The degree of 
equalization of the bell shaped response 

Circle No. 142 
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, "For my money 
II MIN N "The 3M Series 79 recorders are 

my kind of machine because they give me my kind of sound. We use them in 
the WestlaKe stud os and recommend them for a I the studios we design. 

"2- track, 24 -track or any uri- in- between, they scuhd better, they're easier 
to use, and 3M's service organization puts a foctoy- trained man right on 
our customers' doorstep any place in The country. 

"For a professional sound studio, what else is here ?" ..-414,__D 
Tom Hidley 
Westlake Audio 

PROFESSIONAL AUDIO PRODUCTS 

[nincom Division COMPANY 

äk1 Center, St. Paul, Min-resota 51J1. -el: 612 733 -7323 or 612'733 -0803 
Service centers in Los Angeles. Memphis, i hicago, Detroit, New York, San Francisco, 

Camaril c, Rhode Is and, Pennsylvanie, Teas Georgia Washington (DC), anc St. Paul 
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... Half the cost, time, 
and worry, at 

i 
Dick McGrew 

n half Recording Serv- 
ice in Dallas. 

Dick beats the 

competition with record master costs like $30 
per side for stereo 12 inch 331/3 rpm, and 
$10 per side for 45's. The day he receives 
your tape, he'll groove your master with the 
Neumann SX 68 cutter, the ultimate in cutting 
machines. Dick'll give it the individual and 
expert attention of a man who does a lot of 
producing himself. 

For no extra charge, Dick will provide equal- 
ization, reverberation, or other special services 
at your request. And he's used to giving atten- 
tion to problem tapes. 

Interested in album pressing or singles? 
Dick's got a competitive price list for these 
services, too. Let us hear you! 

7027 TWIN HILLS AVE. DALLAS 75271 214 691 -5107 / 

o 

substitute your best 
condenser with a 

direct boxTM 
on any amp, 

turn up the monitops , 

and your 
mic technique 

will never 
be the same. 

TM 

e 
168 S. HUXLEY CHEEKTOWAGA 
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is individually selectable in twelve descrete 
steps from -12dB of dip to +15dB of boost. 

Another important feature of this new 
unit is a voltage controlled equalization 
"in -out" switch and LED indicator for 
use with automated programmers. The 
small size of Model 3000, 11/2"w x 5'/4"h 
x 6"d, low noise, and transformer coupled 
output makes it ideal for use in a wide 
variety of audio applications. 

Price: $325.00 small quantity. 
Delivery: Stock to 90 days. 

MODULAR DEVICES, INC., 1385 LAKE - 
LAND AVENUE, AIRPORT INTER- 
NATIONAL PLAZA, BOHEMIA, NEW 
YORK 11716. 
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FERRO ATTRACTIVE, LIGHTWEIGHT 
ACOUSTIC FOAM FEATURES HIGH - 
ABSORPTION COEFFICIENT OVER 
BROAD FREQUENCY RANGE 

Immediate availability of a new at- 
tractive, lightweight, flexible acoustic 
foam that absorbs noise over a broad 
frequency range is announced by Ferro 
Corporation, Composites Division. 

Marketed under the trade name 
Coustifoam (R) 3 -D, the new sound ab- 
sorption foam features a random coef- 
ficient of absorption equal to 2 lb /cu ft 
of fibrous glass, the most efficient noise 
absorber known over a broad frequency 
spectrum. At 500 Hz, for instance, the 
absorption coefficient of 1 -in. -thick 
Coustifoam 3 -D is 0.7; at 1000 Hz, 
nearly 1.0. 

Coustifoam 3 -D is a versatile sound 
absorption material for middle -and high - 
frequency applications where an attrac- 
tive appearance is required, such as hard 
walls and vehicle headliners. It also makes 
effective absorbing baffles. 

Where decorative appearance is de- 
sired, embossed patterns are available. 
Easily installed with knife or scissors and 
an adhesive, Coustifoam 3 -D can also be 
die -cut. A pressure- reactive self- adhesive 
backing is optionally available for even 
quicker installation. 

Safe, nontoxic, and non irritating to 
handle, Coustifoam 3 -D requires little or 
no mechanical support because of its 
high tear and shear strengths. It can be 
glued, taped, heat -sealed, nailed, stapled, 
or wire -hung. Expected service life is 

10 years under normal conditions. 

Standard thicknesses are 1/2 and 1 in., 
available in 200 and 100 -ft rolls, respec- 
tively, that are 54 in. wide, untrimmed. 
Nominal foam density is 2 lb /cu ft, and 
offers thermal insulation. 
FERRO CORPORATION, COMPOSITES 
DIVISION, 34 SMITH STREET, NOR - 
WALK, CT. 06852 
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EMT -117TS ELECTRONIC TUNING 
FORK FILLS IMPORTANT GAP 

Although the world has an international 
standard covering the "A" to which all 
instruments are to be tuned (440 Hz), 
almost all orchestras have a traditional 
tuning "A" which may deviate from this 
by as much as + 5 Hz. 

In the 1950s EMT built the 117 Tun- 
ing Generator using bulky and complicated 
temperature compensated tube oscillators. 
These found their way into most of the 
major orchestra, recital and opera halls of 
the world. The EMT -117TS brings this 
device into the age of integrated circuits. 

It is a self -powered hand held device 
with a self -contained loudspeaker which 
emits an oboe -like tone tunable precisely 
in 1 Hz steps from 435 Hz to 445 Hz. A 
switch activates a tremulant generator 
which imparts to this tone the human 
qualities of an oboe actually being played. 
The unit has a connector which allows ex- 
ternal 9V powering and which feeds the 
audio signal to larger speaker systems, 
when required. 

Latest phase locked loop oscillator 
circuitry provides long -term stability. 

Available: May 1974. 
Price: $370.00 

GOTHAM AUDIO CORPORATION, 741 
WASHINGTON STREET, NEW YORK, 
N.Y. 10014. 

Circle No. 147 

NEW LINE OF STUDIO EQUIPMENT 
CONSOLES. 

A variety of cabinet models for a wide 
range of recording equipment designed to 
dress -up studio facilities and provide max- 
imum protection to the mechanical and 
electronic components is now available 
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for units manufactured by Scully, Ampex, 
Studer, Tascam, Rangertone and Presto. 
The standard finish, heavy duty gunstock 
walnut formica is easily cleaned and 

furnishes extreme durability. Construction 
throughout is sturdy and prices are con- 
siderably below those of original manu- 
facturers. Access to the tape transport is 
convenient with a hinged lift -up top, and 
mobility is achieved by Shephard .;asters 
mounted on the cabinet. Other sizes and 
color finishes are also available from 
Maissana Contracting. Illustrated model is 
MC 333 and will accomodate Scully and 
Ampex units. 
MAISSANA CONTRACTING 53 BERKE- 
LEY AVENUE, BELLEVILLE, NEW 
JERSEY 07109. 

Circle No. 148 

SOLID STATE ACTIVE TRANSFOR- 
MER LINKS ELECTRICALLY- ISOLA- 
TED CIRCUITS, SOLVES GAIN AND 
IMPEDANCE PROBLEMS, PASSES 360 
kHz SIGNALS, GOES DOWN TO DC 

Burwen Laboratories announces the 
Model AT200 Active Transformer for 
applications in which a conventional 
magnetically- coupled transformer can no 
longer provide adequate performance. 
Historically, a conventional transformer 
has been used to couple separate stages in 
complex circuits, provide a high -CMR 
link between the different racks or chassis 
of a sophisticated system, or distinguish 
transducer signals from their common 
mode background potentials. 

The new AT200 solid state trans- 
former performs all these functions, but 
with numerous advantages that include 
much lower harmonic and intermodu- 

lation distortion, immunity to magnetic 
pickup or interference, high input im- 
pedance, differential or single -ended oper- 
ation, appreciable output voltage and 
current, and frequency response an order - 
of- magnitude beyond that of comparable 
magnetically -coupled transformers. Last - 
but- not -least, the solid state transformer 
handles signals right down to DC, which 
separates it from any transformer ever 
built. 

Key AT200 characteristics include 
small signal 3 dB bandwidth at unity 
gain of DC -to -350 kHz (150 kHz at 
30 dB gain); 20 kHz minimum full 
power response; ± 10 volts output for 
10,000 ohms load; ± 9 volts into 

600 ohms; gain adjustable from unity to 
30 dB using single external resistor; 85 dB 
minimum common mode rejection from 
DC through 1 kHz for t 10 volts com- 
mon mode input; 0.03% harmonic dis- 
tortion at 30 dB gain, 0.01% at unity 
gain; and 3.5 uV RMS input noise. 
Offset and drift data include ± 

1 milli- 
volt maximum initial offset externally 
trimmable to zero; 20 uV / °C voltage 
drift; ± 7 nA bias current; - 0.7 nA / °C 
bias current drift, all valid for the 0 °C 
through 70 °C temperature range. The 
AT200 transformers operate from ± 15 
volt DC supplies, measure 1.5" square 
by 0.62" high, and fit conventional 
AC1010 mating sockets. 

Expand the dynamic range 
of your recording services 
by using us as your own 
album production house . 

Custom Fidelity has 16 years of experience in handling the hassles of 
creating record albums from your tapes and your clients' conceptions. 
Try running your next album project through our headache filter. 

7925 Santa Monica Boulevard, Hollywood, California 90046 
( 213 ) 654 -4522 
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The new AT200 active transformer 
modules perform much like industrial 
instrumentation amplifiers in linking 
circuits at different levels of common 
mode potential. However, the AT200 is 
optimized for work with high perfor- 
mance audio circuits. Specific appli- 
cations include DC -to -audio transmission 
in studios, broadcasting equipment, and 
in recording /reproducing equipment. The 
transformers also function as héadphone 
drivers, galvanometer drivers, and as 
amplifiers for separating transducer sig- 
nals from background common mode 
voltage levels. 

Priced individually at $200, less in 
quantity for OEM console manufacture 
and related purposes, evaluation AT200 
modules are available from stock, and 
are shipped in quantity within 4 -6 weeks. 
BURWEN LABORATORIES, INC., 209 
MIDDLESEX TURNPIKE, BURLING- 
TON, MA. 01803 

Circle No. 150 

CLASSIFIED ADVERTISING 
RATES 

Prepaid with submitted copy: 
One column inch (1" x 2 % ") $20.00 
Y2 column inch (1/2" x 214 ") 14.00 
*(If billing is required add 20 % ) 

Send for FREE Catalog 
and Audio Applications 

OPAMP LABS I 17] S Alta Vista Blvd. 
Los Angeles. Calif 90036 

2l3) 934-3566 
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TRACK RECORDING CONSOLES 

THE SOUNDEST DOLLAR SPENT 
IN PRO AUDIO TODAY 
1965 CHEREMOYA AVE., 

HOLLYWOOD, CALIF. 90028 
P.O. Box 3187, Hollywood, CA. 90028 

(213) 467 -7890 

Circle No. 153 

EQUIPMENT AVAILABLE 
ONE STOP FOR ALL YOUR PROFESSIONAL 

AUDIO REQUIREMENTS. 
BOTTOM LINE ORIENTED. 

F. T. C. BREWER COMPANY 
P. 0. Box 8057, Pensacola. Florida. 32505 

SPLICE FASTER, BETTER BY SHEAR- 
ING REPLACES RAZOR. Has attached 
splicing tape dispenser. Professional quality. 
Specify 1/4 inch or cassette groove. Price: 
$24.95 plus $1.00 for handling. Distrib- 
utors wanted. Details: NRPR, BOX 289, 
MCLEAN, VA. 22101 

R-e/p 64 

STOP KIDDING YOURSELF ... ABOUT HEAD DEGAUSSING! 
Use a full power degausser and 

then measure the results with a 
magnetometer. 

The Annis Han -D -Mag measures 
over 400 Oerstads . . . more than 
5 -1/2 times as powerful as the head 
degausser you're probably using now. 
Then check the results with the Annis 
Magnetometer, included in the Han -D- 
Mag kit for $29.75. Prepaid anyplace 
in the U.S. from Audiotechniques, 
Inc. Send your check or money 
order to: 
AUDIOTECHNIQUES, INC., 142 
HAMILTON AVENUE, STAMFORD, 
CT. 06902, (203) 359 -2312. 

New model Ampex AG 440C 2 -track 
servo capstan motor, in console, im- 
mediate delivery from stock. Used 
AG 440B demo machines also. 
MALACO RECORDING, JACKSON, 
MS. (601) 982 -4522. 

SOLID STATE REPLACEMENTS 
FOR TUBES 

Direct plug -in replacement of low 
noise tubes with solid state FET 
components. Without circuit modi- 
fications, replace audio tubes to 
eliminate microphonics, give increased 
gain and signal to noise ratio. For 
mixers, duplicators and pro. series 
application notes for your equipment. 
AUDIO APPLICATIONS, BOX 3691, 
HAYWARD, CA. 94545 

FOR SALE: New 14" NAB Ampex 
aluminum flanges have never been 
removed from original box. Package 
of 10 - $8.00 prepaid. SOUNDD 
INVESTMENT CO., POB 338, DUN - 
WOODY, GA. 30338. 

101/2" Reel Specialists: Boxed 101/2" 
NAB '/4" reels $3.00® flanges $1.25 @. 

101/2" Precision reels $6.50 @, flanges 
$2.25@ Heavy duty or Tapered. 
Wanted: used 1/4" NAB & Precision 
hubs. SOUNDD INVESTMENT CO., 
POB 88338, ATLANTA, GA. 30338. 

FOR SALE: Ampex 8 track, AG -300 
deck, PR -10 electronics - all sel /sync 
8 track studio going 16 by June 1st. 
$4,500 or best offer. THOMAS 
GREENE, 1814 CRITTENDEN RD., 
ROCHESTER, N.Y. 14623 CALL: 
(evenings) (716) 271 -6307. 

Custom Tape Duplication 8 track and 
cassette, competitive prices. CUSTOM 
AUDIO SOUND SERVICE, DICK 
WALEN, 315 EAST 6th STREET, 
RED WING, MN. 55066. 

EQUIPMENT AVAILABLE 
Microphone capsules, wind screens, 
mounts for Schoeps CMT series mic- 
rophones. (617) 861 -0242. 

FOR SALE: Recording Studio 16 -12- 
8-4 track, API Console AKG Echo, 
Neuman Mics, MAC Amps Grand 
Piano, B -3 Amps, Drums. Los monthly 
rental on studio and office, in prime 
New York City location. GEOFF 
DAKING, (212) 245 -8221. 

RECORDING EQUIPMENT 
FOR SALE 

1 - Langevin 10 in 8 out console. 
Complete w /panning, 8 -track monit- 
oring. Contact: PLYNTH STUDIOS, 
(312) 362 -4060. 

SYNCHRONIZED VARIABLE SPEED 
Patents for lease or sale. Studios, Artists, 
Producers, protect yourselves from liti- 
gation by licensing our system. 
BEISNER & ASSOCIATES, 6558 NORTH 
CAMPBELL, CHICAGO, IL. 60645 (312) 
262 -6311. 

FOR SALE BY PRIVATE PARTY 
Crown DC -300 MCI 2 -track 

console mounted tape machine 
Sony MX16 8- channel mixer Orban/ 
Parasound MOD 105C reverb unit 

2 Sony C37P condensors with floor 
stands Sony AC148A phantom 
power supply 

All 1 year old, been used exclu- 
sively in private home. 

COMPLETE PACKAGE $5000, OR 
WILL CONSIDER OFFERS FOR IN- 
DIVIDUAL ITEMS' 

Call (213) 980 -5850 evenings or 
weekends or write P.O. BOX 4014, 
HOLLYWOOD, CA. 90028 

RECORDING EQUIPMENT 
FOR SALE 

1 - 8 -track Scully machine complete. 
Very good condition. CONTACT: 
PLYNTH STUDIOS, (312) 362 -4060. 

NEW YORK'S LEADING PRO 
AUDIO /VIDEO DISTRIBUTOR 
FOR AUDIO, VIDEO, BROADCAST, 
PUBLIC ADDRESS & HI -FI STEREO 

SYSTEMS. 
* Representing over 130 audio /video 
manufacturers, featuring such names 
as: 

AMPEX SCULLY, TASCAM, SONY, 
J.B. LANSING, NEUMANN, ALTEC, 
McINTOSH, AKG, DYNAIR, T.V. 
MICROTIME, UREI, 3M and other 
major brands. 
* The largest "in stock" inventory 
of equipment, accessories and parts. 
* Competitive discount prices. 

Write for FREE CATALOG! 
factory authorized 

SALES - SERVICE - PARTS 
SYSTEMS DESIGN - INSTALLATION 

MARTIN AUDIO /VIDEO CORP. 
320 WEST 46 STREET 

NEW YORK, N.Y. 10036 
(212) 541 -5900 
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FOR SALE: Ampex 351 -2P recorder, 
excellent condition - new heads - 
$1500.00. Ampex F -44, 1260, 4470, 
952 recorders. Also Ampex MX -10 
mixer, Concord MTC -105 TV camera, 
Dumont TC -100 TV camera, and 
Fairchile 663 stereo compressor. 
AUDIO TAPE PRODUCTIONS, BOX 
428, POTTERVILLE, MI. 48876, 
(517) 645 -7561 

EMPLOYMENT 

MAINTENANCE ENGINEER 
Major West Coast studio needs highly 
qualified maintenance engineer. Digital 
experience preferred. Salary and profit 
sharing open. All correspondence mu- 
tually confidential. Contact THOMAS 
JACKSON, 6381 HOLLYWOOD BL., 
SUITE 503 -507, HOLLYWOOD, CA. 
90028 

Experienced Recording Engineer, for- 
merly with established studios in 
Nashville and Calif., with broad musi- 
cal background seeks career position 
with growing studio. Credits include 
Rock, Jazz, Country and Jingle pro- 
duction. Resume on request. CALL 
(916) 662 -6911 OR WRITE BOX HB, 
R -E /P BOX 2287, HOLLYWOOD, 
CA. 90028. 

EMPLOYMENT 
Recording engineer available in Sept. 
for multitrack studio. Masters Degree. 
Also composer /arranger /conductor for 
pop /folk /top 40 /classical music. Film 
experience. 2 years teaching synthe- 
sizers at University level. Electronic 
technical experience. WAYNE HOWE, 
111 FRANKLIN STREET, ATHENS, 
OHIO 45701 

Continued from page 17 

STUDIO EQUIPMENT 

Japanese studio equipment is basically 
the same as in this country. Consoles in 
the more established installations are 
designed and built on the premises, but 
more recent installations seem to favor a 
number of the leading US and English 
brands. 

Altec and JBL share the honors about 
equally in the monitor speaker area. 

In spite of the fact that Japan manu- 
factures some extremely fine recording 
tape, such domestically produced product 
is viewed in Japan basically as a consumer 
item. 3M and Agfa appear to be the most 
widely used tapes for recording operations. 
As everywhere else in the world, Transco 
and Audio Devices, both American brands, 
account for master lacquer recording 
blanks. 

Preferred tape recorders are very much 
as we know them here: Ampex, 3M, 
Scully, Studer, and MCI. (No preferential 
order intended.) 

Only in the area of cutting styli do we 
see a Japanese source being used. The 
Namiki Jewelry Company, a large maker 
of jeweled bearings and playback styli, 
provides recording styli for the Japanese 
recording industry. 

Microphones are a mixed bag; all kinds 
are used, but there appears to be a 
tendency to use more condensers and 
less dynamics than in the US. 

INDEPENDENT STUDIOS IN JAPAN 

Independent studios are relatively new 

to the Japanese recording scene, and they 
are developing much along the same lines 
as in the US. One very important and 
impressive studio which we visited was the 
Studio Mouri, housed in their own build- 
ing away from the commercial area of 
Tokyo. Most of their work appears to be 
the result of overflow from the studio 
activities of the major companies, although 
they do a substantial amount of work for 
independent producers and for those 
record companies which do not have their 
own studios. Again, their end product is a 
master tape. Technically, Mr. Mouri has 
modelled his facilities after the best in the 
US, and his studios have become the 
choice of many producers, even those who 
do most of their work for the major labels. 

OUTLOOK FOR THE FUTURE 

Japan's attention to technical excel- 
lence and progress is likely to be their 
ticket to even greater successes in the 
world consumer electronics market. The 
general economic uncertainty and the 
energy crunch are hard enough for the 
US; imagine Japan's position with their 
rampant inflation and almost total de- 
pendence on outside energy sources. 

The myth of Japanese cheap labor is 
all over, and their continued success in 
the marketplace will be based about 
equally upon innovation and the skillful 
application of automation to manufactur- 
ing. 

In the recording area there will doubt- 
less be more independent studios in the 
future - including lacquer cutting. The 
reason is obvious; the world community 
of engineers is being brought together 
more often than ever before, and the 
technical successes of one country will be 
studied and emulated by others. 

these guy, build studios for businessman 
A good businessman snows that profit is the difference 
between income and expenditure. 

INCOME can be maximized by offering your clients a facility 
that fee s good, sounds good, and looks good with no acoustical or 
equipment limits on your creativity. 

EXPENDITURES can be minimized by dealing with professionals 

who kn3w what they're doing and don't waste time or money. 

The economies of dealing with Studio Supply Company come from 
total ac ess to the services we offer: 

Creative Acoustical Design 

Kncwledgeable Systems Design 

Efficient Implementation 
Competent Field Service 

. . .a-id a sincere desire on our part for 
you to have the best possible studio facility 
for the money you've get to spend. 

WE DO IT RIGHT THE FIRST TIME 
(615) 327- 3075/P.O. Box 280 /Nashville, Tennessee 37202 

studio 
SUPPLY COP 1PANY 
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What you ,ree if what you get. 

The extraordinary Shure SM7 professional microphone features something 
you've never seen before: a built -in Visual Indication Response Tailoring 
System that offers you four different frequency response curves -and shows 
you the curve you've selected with a graphic readout (see above) at the back 
of the microphone! Choose: 1. flat response; 2. bass roll -off; 3. presence 
boost; 4. combination of roll -off and presence. And there's more: the SM7 
delivers exceptional noise isolation with a revolutionary pneumatic suspen- 
sion mcunt .. an ultra -wide, ultra- smooth frequency response ... an integral 
"pop" and wind filter ... and a cardioid pickup pattern that looks "text -book 
perfect." The Shure SM7 Studio Microphone was extensively field- tested in 
recording studios and broadcasting stations! Write: 

Shure Brothers Inc. 
222 Hartrey Ave., Evanston, Ill. 60204 I 
In Canada: A. C. Simmonds & Sons, Ltd. 
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