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helios 

Helios Model 1167 Console with: 28 inputs, complete with 3 band equalization, linear echo sends to 4 chan- 
nels, 2 independent cue systems, P & G faders and variable gain for both microphone and lire inputs; 
16 buss selectable with pushbuttons, panning between odd and even busses, 24 track monitoring from 24 
v.u. meters. Available in both stereo and quad, 28 or more inputs, with delivery of stock units in 3 months. 

The ultimate 

i 

in custom European consoles. 

Accept our invitation to contact us and discuss your studio needs. 
, 7037 Laurel Canyon Blvd., North Hollywood, California 91605 / 982-6200 
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¥)ute selling time, 

but they te buying sound. 

AMPEX 

Complete technical and performance 
specifications are available in a free 
brochure. Write us at 401 Broadway, 
Redwood City, California 94063, or 
call (415) 367-2011. 

ATR-100 klhe sound buy 

You'll probably buy your 
ATR-100 because no other audio 
machine in the world offers such 
amazing fidelity. Every important 
performance specification for 
the ATR-100 is better than the 
competition provides, and some 
parameters are a full order of 
magnitude better. 

But after you get used 
to your ATR-100, you'll dis- 
cover a mechanical feature 
or two that you've never seen 
before. Like dynamic braking 
that stops tape safely even if the 
power is off. And a "smart" 
transport that waits for proper 
tension before moving the 
tape. And a remote control 
that fits in your hand like a port- 
able calculator, complete with 
LED status indicators. 

Finding edit points on a 
new Ampex ATR-100 is a two- 
finger pleasure. Twirl the knob 
on the capstan, and servo motors 
move both tape reels. You can 
rock back and forth over a note, 
syllable or sneeze as easily as 
pointing your finger. 

It's been a long time since 
you've seen this sort of claim, 
but here it is, in writing: ATR- 
100 is the world's best audio 
recorder. It was designed for 
studios that can't take chances. 

For additional information Circle No. 102 R-e/p 3 
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Quality: SPECTRA SONICS audio control consoles show the 
care and attention to detail that are the mark of the skilled 
American craftsman. The internal wiring, module construction, 
console housing, and the control display reflect the precision and 
distinctive craftsmanship that is characteristic of SPECTRA 
SONICS. 

Capability : SPECTRA SONICS audio control consoles provide 
an immediate initial capability that may be increased to 32 inputs 
and 32 outputs, at minimum cost. The flexibility of the system will 
provide line/microphone selection, attenuation, equalization and, 
through assignment controls, various other combinations for 
the most sophisticated signal processing now required in 
today's studio. 

Reliability: SPECTRA SONICS audio control consoles have an- 
established reputation of superior reliability. Through creative 
design, the circuitry is developed to function well below operating 

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

<PECTRn <DHIC5 

limits to enhance an extended life for the components. Through 
empirical data on SPECTRA SONICS audio amplifiers, a reliability 
rate of 99.9% has been derived. These amplifiers are used in 
SPECTRA SONICS audio control consoles and materially 
contribute to sysfem reliability. 

Performance: SPECTRA SONICS audio control consoles are 
guaranteed to outperform any other console in the world in noise, 
frequency response, distortion, and peak overload. All consoles 
are provided with documented data acquired in tests of the 
complete system. Guaranteed performance specifications are: 
Frequency Response, ± VidB 20HZ-20kHZ; Signal/Noise Ratio 
(microphone input), not less than 82.5dB below +4dBM, output 
for a -50 input (50 ohms source); Signal/Noise Ratio (line input), 
not less than 87dB below +4dBM output for + 4dBM input; 
Harmonic Distortion, less than .01% at + 18dBM (1kHz); Inter- 
modulation Distortion, less than .02% at +4dBM; Crosstalk, not 
less than 60dB at 20kHZ (typically 80dB). 

» 6430Sunset Blvd., Suite 1117 
Hollywood, California 90028 

v , - (213)461-4321 
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- 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 EQUIPMENT. 
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"RECORDING engineer/producer" is pub- 
lished six times a year by RECORDING & 
BROADCASTING PUBLICATIONS, 1850 
Whitley Avenue, Hollywood, California 
90028, and is sent to qualified recipients in 
the United States. One year (six issues) sub- 
scriptions for other than qualified individ- 
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following rates; 
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Keith noflk/ 

' "MPS/" 

In England, "pipes" are things that Scotsmen blow through 
to make weird noises. We call them microphone floor stands. 
Let us let you into a secret ... we are crazy! We must be! 

Can you imagine microphone stands (sorry, "pipes") in different 
colours such as red, blue, black, yellow, as well as chrome? Well, we 
make them and we can even do them in lots of 1 million in gold, 
silver, have union jacks on them, or the stars and stripes! 

Wow! 
Actually, they are marvelous for identification . . . drums red; 

strings blue; horns yellow; vocals black; etc. Makes sense? Not only 
that, but they are very hard wearing and they look attractive. 

Colour is beautiful!!! 

KEITH nuriKS [HUDIU] LTD 

West Coast USA: 
Audio Industries Corp. 
1419 N. LaBrea Ave. 
Hollywood, CA 90029 
(213) 851-4111 

26-28 Reading Road South, 
Fleet, NR. Aldershot, 

Hampshire, England 
Telephone: FLEET (02514) 

7316 or 3566 

East Coast USA: 
Audio Techniques 

142 Hamilton Ave. 
Stamford, CA 06902 

(203) 359-2312 
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Letters 

ond Late fieuus 

From: Malcolm Addey 
New York, N.Y. 

Howard Cummings is quite correct in 
crediting Ken Townscnd with developing 
Artificial Double Tracking but is incorrect 
on two other points. 

ADT had absolutelcy nothing to do 
with the use of the KM! B1 R2 machine 
any machine could have been used! The 
point was that the Studer C.'i7, 4-track 
machine was the only machine in its day 
to have a separate sync playback amp- 
lifier on each track. This enabled the 
mixing of the advanced signal from the 
record head, after having been delayed on 
a VSO'd 'A" machine, with the signal 
from the playback head. 

Mr. Cummings' other error was the 
name of the engineer on those early 
Beatles sessions. It was, of course, my old 
friend and colleague Norman Smith. 

Reply from Howard Cummings 
The reason I mentioned the U.K. B'J'R 

2 tape machine is because I thought the 
first experimentation, series of sessions, 
or VSOing had been carried out with this 
unit. Mr. Addey and Mr. Townsend 
would be better qualified to ansieer this 
though. 

The name of the engineer on those 
early Beatles' sessions is indeed Norman 
"Hurricane" Smith, now famous singer. 
I succeeded in naming him correctly in 
the "Ken Scott Interview," (R-e/p, Aug- 
ust 1976) but my later reference to 
Norman may have become intermingled 
with Producer George Martin's name. 

As an aside, Mr Addey is mentioned 
in the "Alan Parsons Interview," in the 
October 1976 issue of R-e/p. 

From: |ohn W. I!it tiler, Jr. 
Mastering Fjngineer 
Wakefield Mann fact u ring 
Phoenix, Arizona 

The article on half-speed cutting in the 
October issue by Stan Ricker and Peter 
Butt very adequately sums up the advant- 
ages of this technique. Permit me, how- 
ever, to make some further comments. 

Although the advantages of half-speed 
cutting in regards to an improvement in 
high end quality cannot be argued, the 
authors fail to mention one noticeable 
disadvantage. 1 he bass frequencies are 
also shifted down an octave. Although 
this poses little problem for the cutter 
(except if feedback control falls off), it 
does require a tape transport with except- 
ionally good feedback response with free- 
dom from head bumps if the bass is not 
to suffer. 



If you want to find out what's new in lathes, ask Larry Scully. He 
has designed "THE LATHE", a mastering unit which is years 
ahead of anything else on the market RCA discovered this fact 
when they were able to increase the average level by 2.5 db with 
the new Scully system. Another advantage is service and parts- 
support . . . it's around the comer, not across the sea For all the 
details, talk with Larry or any of the boys at Scully. Their 
reputation for quality manufacturing dates back to 1920, but 
their thinking is 1980. 

ci out sbovc the rest 

"THE LATHE" BY L. J. SCCILLY 
L. J. Scully Manufacturing Corp., 138 Hurd Avenue, Bridgeport, CT 06604 Telephone 203 368 2332 

For additional infarmatiazi Ciitfltt No. 105 



Letters 

and Lote fleuus  

continued... 

Finally, normal speed playback of a 
disk cut at half speed, shifts the mechan- 
ical noise on the disk caused by lathe 
rumble up an octave where it is more 
readily perceived. Unfortunatly, half- 
speed cutting, like everything else in 
the real world, only buys you something 
if you're willing to pay the price. 

From: Joseph F. Wells, Manager, 
Quality Assurance and Electronic/ 
Recording Development 
RCA Records 
Indianapolis, Indiana 

1 enjoyed reading the article by Stan 
Ricker and Peter Butt about half-speed 
disc cutting in your October issue. Our 
experience confirms the advantages claim- 
ed for this method of cutting. 

During the Audio Engineering Society 
Convention held this past May in Los 
Angeles, a paper was presented describing 
the Quadulator, a device which permits a 
normal stereo lacquer channel to be used 
for half-speed cutting of either CD 4 or 
stereo records. With this device, it is un- 
necessary to use specially equalized cut- 
ting amplifiers or tape playback elect- 

tronics. 
A copy of this paper is available upon 

the request of your readers. 

ed: Mr. Wells' generous offer may be ae- 
eepted by writing him at RCA Records, 
6500 East 30 Street, Indianapolis, IN 
46219 

From: Michael Rettinger 
Consultant on Acoustics 
F^ncino, California 

1 was prompted to the write the [enc- 
losed] paper "STANDING WAVES" IN 
ROOMS [see page 28] after 1 read Garry 
Margolis' paper "Inside the Studio Mon- 
itor," where he said (top of page 57 
in the October 1976 issue), "If the rev- 
erberation characteristics of the control 
room are not uniform in frequency 
response and/or there arc acoustical 
standing waves present the response of 
any system in that room will be affect- 
ed." This is a very broad statement, out- 
side of the fact that a room cannot have a 
number of reverberation characteristics, 
but only one reverberation characteristic, 
and the fact that a reverberation char- 
acteristic does not have a frequency re- 
sponse, because the reverberation char- 
acteristic is the variation of reverberation 
time with frequency; plus the fact that he 
does not define "acoustical standing 

waves" (are there other standing waves 
possible in a control room?), plus the 
and/or phrase. 

Reply from Garry Margolis 
Mr. Rettinger correctly points out that 

a broad simpification I used in m\ article 
is imprecise. To be more accurate, the 
sentence should have read: "If the reverb- 
eration time of the control room is not 
uniform with frequency andjor serious 
standing wave effects are present . . ." 
This does not, however, change the point 
of that paragraph, which is that monitor 
equalization is not the universal panacea 
claimed by some proponents. 

ABC/Westminster's Producer KATHRYN 
KING — one woman's success in the 

studio world, and a report on the state 
of the Classical recording market. 

by Kim McKenzie 

As progressive an industry as the music- 
business is, the studio end particularly, it 
has been slow to realize the potential 
creative talents of women in decision 
making positions, as yet. Although she 
doesn't think of herself as a pioneer, 
ABC Records' classical producer Kath- 
ryn King is one of the first women in 
music to attain a position of creative 
control. 

After studies at UCLA, majoring in 
Ethnk-musicology, and an apprentice- 
ship of long hours in tape libraries, and 
stooped over an editing block, exper- 
ience as an independent audio engineer, 
along with continued study of the clas- 
sical field, Ms. King has risen to her cur- 
rent position as head of the classical 
department at ABC Records. 

In expanding the ABC catalog of clas- 
sical releases Ms. King has had to unify 
both the technical and artistic disciplines 
with those of marketing. Not the least of 
these duties is the constant task of keep- 
ing the pop-hedonist sales and marketing 
structure aware of the potential in the 
expanding classical market. In discussions 
with Kathryn, she analyzes the classical 
music market by comparing it today with 
the past few years, and projecting it for 
the next decade, or so. 

The Classical Recording 
Market in the U.S. 

There are indications that the classical 
music market is in much better shape 
today than it has been in quite some 
time. According to current estimates clas- 
sical recordings amount to about 5% of 
total record sales in the U.S. (a signifi- 
cantly lower percentage than world-wide 
sales). This 5% compares to a low of only 
2% of total U.S. record sales occurring 
just a few short years ago. The reasons for 
the percentage increase are both theoret- 
ical and factual. 

Holds any 

model 

custom consoles and portah^p carrying cases for electronic equipment 

Rus Lang Corporation 

247 Ash Street, Bridgeport, CT 06605 Tel; 203 384 1266 
DEALER INQUIRIES INVITED 

Ampex, MCI, Scully. Tascam, 
Otari and any other 19" x 15%" 
tape transport fits our RL 500 
console. Constructed with the 
same care as the Scully consoles 
which we have manufactured for 
the past 12 years, the RL 500 
incorporates the newest design 
features, including front panel 
removal for deck access in both 
horizontal and vertical positions 
and a rear shelf for your power 
supplies. Add these advantages 
to Rus Lang's reputation for 
quality, and the RL 500 becomes 
the best value on the market. 
Ask for details and pricing. 

R-e/p 8 For additional information Circle No. 106 



For one thing, the established classical 
audience in America seems to be hungry 
for new repertoire. This has been borne 
out in a number of cases such as that of 
the album LA DAPHNE, a 15th century 
Italian opera, recorded for ABC/West- 
minster Records for the first time by Ms. 
King, which has sold quite well, gotten 
exellent reviews, and was nominated for 
a "Grammy," to boot. 

Then, too, there seem to be several 
categories of contemporary classical 
musical activity spurring the increased 
interest. One of these areas might be cal- 
led "serious music written in the tradi- 
tional style," more or less a continuation 
of the music that has been written and 
recognized as classical music for cent- 
uries. but by more contemporary comp- 
osers. Examples would be the works of 
Elliot Carter, Aaron Copeland and Sam- 
uel Barber, lliese works are pretty much 
what most concert audiences expect to 
hear in the concert hall, new works per- 
formed in a familiar classical style and 
structure. Another facet is represented by 
modern day serious music composers, like 
Isao 1 omita, who use today's contemp- 
orary instrumentation in their presenta- 
tions. Mr. Tomita, among others, employs 
the synthesizer to add to the appeal of 
familiar pieces by Debussy, Ravel, and 
Mussorgsky, and the like. These old 
favorites are presented in bright, exciting, 
new ways. A purist might take issue with 
the change in orchestration and interpret- 
ation, however the increased exposure- 
does much to educate new audiences with 
historic classical compositions. 

1 he third, and perhaps most progres- 
sive category comes from the younger 
composer who has lived through, and 
been inlluenced by the Rock experience. 
Daniel Lentz, Terry C. Riley and Steve 
Reich are writing in a style that is far and 
away from what was considered the norm. 
The structure is such that it does not nec- 
essarilly follow a pattern of: beginning, 



Quincy 

Jones... 

demaiid^ quality 

Photographed at RECORD PLANT, Los Angeles, CA 
"... I mix with AURATONE" 5C Super- 
Sound-Cubes® the little powerhouse 
speakers. They tell me exactly what 
will be in the grooves. You hear it all 
with AURATONE" I" 

Join "Q" and 
other seasoned 
music world 
pros, top record 
company 
executives, 
engineers, producers, and art- 
ists who lay it on the line with 
AURATONE®. 

Durability, flat full-range re- 
sponse, amazing power han- 

dling, and 
portability 

have made 
AURATONE® 

5C's the Record 
Industry's 

favorite 
"mixdown monitors,"...for 

comparison and final mixes, au- 
ditioning, remotes, and reference 
standard speakers. 
See your Dealer or order Factory 
Direct (30-day return privilege, 
one year guarantee). $49.95 per 
pair. Shipping and handling add: 
U.S.: $3.00 pair. Foreign: $7.50 
pair. Calif, res. add sales tax. 

Mail to: AURATONE PRODUCTS 
P.O. Box 698 —C7 Coronado, CA 921 18 
Ship pair 5 C s. Amount Enclosed $ 

Name (Please print) Job Title Date 

Shipping Address 

City State Zip 
[ 1 Please send additional information. 

building to a climactic middle and the 
predictable diminutive ending. The listen- 
ing experience affords a certain mystery 
because it doesn't conform to a format. 
This music seems destined to remain in 
the land of esoterica for a while, however, 
because it rarely gets radio or media ex- 
posure. 

, The incursion of Classical Music on 
contemporary life style 

The presence of classical music in con- 
temporary rock recordings becomes evid- 
ent in listening to Pink Floyd, Deep Pur- 
ple, and Emerson, Lake and Palmer. The 
Electric Light Orchestra has a very definite 
taste of the classical style in their work. 
Oddly enough, the film industry has done 
more than any other media to acquaint 
the American record buying public with 
the traditional classics. Stanley Kubrick's 
films are perfect cases in point. His latest 
production being BARRY LYNDON in 
which Leonard Rosenman's score was 
applied. Mr. Rosenman and Mr. Kubrick 
chose to utilize a contemporary group of 
musicians, The Chieftans, whose forte is 
traditional or classical Irish music of the 
period. The music enhanced an added 
authenticity to the film work. 2001, A 
SPACE ODYSEY, and CLOCKWORK OR- 
ANGE are earlier works in which the use 
of one art form (classical music) effect- 
ively enriched the art of filmmaking, as 
well as having boosted classical record 
sales. 

The Economics of Classical Recording 
With all of the encouraging pictures 

painted, it's hard to believe that record 
sales of classical recordings aren't flour- 
ishing more. The truth is, the field faces 
some very real problems. 

The recording industry in America is 
structured on a twelve month return 
basis. If a record doesn't recoup it's pro- 
duction costs in a year, it's more or less 
considered a failure, or worse, not con- 
sidered at all. (What is known as popular 
music or "Top 40", in fact, does make it 
or break it within a few months after it's 
release, (with few exceptions) and that 
accounts somewhat for the pervading 
attitude.) However, in classical releases 
the return is much slower, and though it 
continues to sell for a long period of 
time, record company executives have 
difficulty in adjusting to the different 
marketing approach. The contrast in 
budgets is a big key. A "Rock" album's 
production budget can range from 
$30,000. to $75,000. and not seem 
unusual, whereas the accepted classical 
budget is closer to $30,000. maximum. 
Obviously the restrictions hinder the 
production of newly recorded material in 
the field. 

New techniques in the audio recording 
field provide the tools for two things to 
happen. It can give the producer the free- 

dom to make an incredibly clear, quiet 
and accurate recording, or it can be the 
road to destruction. Destruction coming 
in the form of changing the composer's 
original idea, which to a purist is the ulti- 
mate disaster. Noise reduction units such 
as Dolby and dbx, along with higher tape 
speeds improve the signal to noise ratio 
particularly in the lower dynamic range, 
and that has been a boon to the classical 
record producer. All this is assuming that 
die production budget will allow for the 
extra expense of tape necessary to work 
at the increased speed. So, we arrive back 
at point "A" in the profit or doom phil- 
osophy which centers around the econ- 
omics. Innovative ideas in orchestra and 
microphone placement however are with- 
in the reach of the creative engineer and 
producer and recently have been put to 
good use by resourceful people. Record- 
ists and mixers are also finding that the 
old tried and true method isn't always the 
best way, and this has opened the door to 
some refreshing music reproduction. The 
concert hall and the studio recording are 
being distinguished by classical producers 
and technicians as separate listening ex- 
periences. Rock audiences have been 
interested in hearing-both the live and the 
studio reproduction for a long while and 
the classical audience is slowly becoming 
aware of the difference and enjoying 
both. This is another possibility for 
record sales being increased. 

The situation in Europe's classical mar- 
ket is about 180 degrees from that in the 
U.S. Government financial support of 
the arts in general is a large contributing 
factor, and the percentage of classical 
recordings sold in Europe is close to 20%. 
The substantially higher list price and 
greater volume of sales generates a more 
adventurous attitude and of course the 
production budgets are considerably 
fatter than what U.S. companies can 
allow. America's domestic production is 
greatly effected by Europe's market 
because in many cases it is more econ- 
omically feasable for an American label 
to licence a European or Japanese com- 
pany and merely distribute their line in 
the states, creating that much less a 
chance for the music to be produced in 
die U.S. 

T he United States has quite a distance 
to go before reaching the potential, but 
with sales figures reflecting the increased 
demand for classical records and dedi- 
cated individuals like Kathryn King in the 
industry, the light at the end of the 
tunnel is a bit brighter. Music lovers 
deserve a wide variety from which to 
choose and classical music is one of those 
important choices. 

CETEC AUDIO - CAL STATE UNI- 
VERSITY, NORTHRIDGE TO CO-HOST 

"CREATIVE AUDIO EFFECTS FOR 
THEATRE" SYMPOSIUM 

R-e/p 12 



As announced by Bob Slutske of Cetcc 
Audio and Dr. William F. Bellman of the 
department of theatre of the university 
demonstrations of newly developed crea- 
tive audio effects for theatre presentation 
will be demonstrated on the consecutive 
Saturdays, January 24th and 29lh 1977, 
from 9 a.m. through 5 p.m. at the 
university. 

I he demonstrations on these Saturday 
days will be the result of a period of con- 
centrated evaluation, testing and rehersal 
using sophisticated audio equipment so 
far not commonly found in live theatre 
presentation. This equipment will 
include: multi-channel audio console 
with pre-settable distribution system, 
digital delay devices, new speaker sys- 
tems, synthesizers, parametric equaliza- 
tion, wireless microphones, multi-channel 
panning, time warping devices. 

As opposed to just a laboratory or an 
abstract evaluation of the techniques and 
equipment the demonstrations will be 
focused on the realism provided by solu- 
tions to problems presented in the pre- 
paralion of the actual production of 
lonesco s Rhinoceros. 

According to Dr. Bellman: "It's 
(Rhinoceros) audio "score" will be devel- 
oped utilizing the effects which will be 
demonstrated. There will be extended 
opportunity to try out the equipment 
and to discuss its effect with the theat- 
rical specialists in attendance." 

Persons interested in attending either 
of the demonstrations should contact 
either Dr. Bellman at (213) 885-3086 or 
Mr. Slutsky at (213) 875-1900 for de- 
tailed scheduling. Space is limited and 
there is no charge. 

MANUFACTURING SWI TCH: U.S. 
ELEC TRONICS ASSEMBLIES 

TO BE USED IN GERMAN AUDIO 
PRODUCTS 

There has been nothing unusual about 
U.S. manufacturers importing labor- 
intensive as well as quality foreign-made 
electronic parts and sub-assemblies to 
incorporate into their equipment. The 
switch is when a U.S. manufacturer ships 
his products overseas to be used in for- 
eign-built equipment. 

San Diego based Communications Co- 
mpany, has been shipping the electronic 
chassis of its ARA-412 acoustic response 
analyzer to Audio International, in Frank- 
fort, West Germany, to be incorporated 
into real time analyzers now being sold 
throughout Europe. The equipment is 
used to test microphones, isolate interfer- 
ence, adjust equalization of amplifying 
systems, check loudspeaker deficiencies, 
and test tone controls. 

Victor Hall, president of Communica- 
tions Company, Inc. said, "Americans 
oftentimes view foreign-built equipment 
as being in a class by itself as far as quality 

is concerned. On the other hand, Hermann 
Hoffmann, president of Audio Interna- 
tional, tells us that many Europeans feel 
that way about U.S.-made products." 

The made-in-America ARA-412 re- 
quires a DC oscilloscope plus a "pink- 
noise" generator. The West German ver- 
sion, the ARA-412-27-G, has both oscil- 
loscope and white/pink noise generator 
built in. 

Hall expects the West German equip- 
ment to be marketed in the United States 
later during 197 7. 

TAPE SPEED/PITCH CHANGE 
CONVERTER OTTERED BY MCI 
A pocket-size reference containing a 

tabulation relating tape speed variations 
to musical pitch changes is being offered 
by MCI without charge. 

The table is useful to determine the 
amount of speed change necessary to 
achieve a desired change in musical pitch. 
Conversely, the change in musical pitch 
resulting from a given change in speed 
may be determined just as easily. 

A copy of the tabulation entitled "Var- 
iations in Tape Speed Vs. Change in Pitch" 
may be obtained by request on letterhead 
addressed to: 

Mr. Lutz Meyer 
MCI 

4007 N.E. 6th Ave. 
Fort Lauderdale, FT 33334 

The Live-Performance Equalizer 

The list of acts using the Orban/Parasound 621 Para- 
metric Equalizer on the road reads like a ".vho's who 
in the Hot 100." And no wonder—like the proverbial 
one-man band, the O/P Parametric replaces a whole 
ensemble of audio processing devices—and never 
misses a beat. Not only will the 621 perform broad- 
band equalization with a minimum of ringrng (unlike 
third-octave equalizers), but its "Constant-Q" design 
also lets it create narrowband, tunable notches for 
feedback suppression. 

Each of the four bands tunes continuously over 4.3 
octaves with no change in curve shape. Tne "Q" of 
each band is continuously variable over a ratio of 
better than 10:1. Overload/noise ratio is a high 107 
dB (typical); midband THD is below 0.01% at +18 
dBm, assuring wide dynamic range and recording 
studio quality. A peak-stretching overload light and 
front-panel gain control permit instant correction 
of overload. And the 12 dB of available gain can be 
very handy when you're caught short. 

Above all, we know that there are no second takes 

in live shows. That's why we insist on an exception- 
ally rigorous quality control program. For example, 
each opamp used in the 621 is pre tested before in- 
stallation, and all 62rs are carefully burned-in at 
high temperature before shipment. And it's nice to 
know that if trouble should ever develop, Orban/ 
Parasound is well-known for fast, faiily-priced service. 
We've been in business for eight years; we are com- 
mitted to customer satisfaction because we plan to 
be around many years more. Our equalizers reflect 
this committment to quality, value, and service. They 
await your examination at your Orban/Parasound 
distributor. Write us for his name, and further information. 

orbon/para/ound 

680 Beach Street 
San Francisco, Ca. 94109 
(415) 673-4544 
Write for free article: "How to ChoDse Equal zers for Professional 

' Recording Applications!" 

owe AW/ PA«A»auf.; U ^ARAMirn fc.ouAuaam 
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Ever since the invention of the recorded disc annoy- 
ing "clicks" and "pops" caused by scratches, static 
and imperfections have consistently disturbed the 
listening pleasure of music lovers. 

Now, SAE introduces the unique model 5000, an 
Impulse Noise Reduction System which eliminates 
those unwanted sounds with no adverse effect on 
the quality of the recorded material. 

This breakthrough in electronic circuitry is so dem- 
onstrably effective that the SAE 5000 is destined to 
become an essential part of any sound system. 

The SAE 5000 is compact and sleek, built to SAE's 
exacting standards, and ready to enhance the per- 
formance of any system, from the standard receiver/ 

turntable combination, to the most sophisticated 
audiophile components. 

SAE is proud to add the 5000 to their broad line of 
Components for the Connoisseur. 

SCIENTIFIC AUDIO ELECTRONICS, INC. 
P. O, Box 60271, Terminal Annex 
Los Angeles, Cal. 90060 
Please send more information on the 5000. 

Name   

Address. 

City -State- -Zip- 
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The Soundcraf t Series 11 

Soundcraft's Series II offers all the features of the 
original Soundcraft console and a whole lot more. 
Series II lets you record 4 and 8 track with the four 
group output mixers and 8 and 16 track with the 
eight output mixers. 
Each console is precision crafted in England 
utilizing discrete transistor circuitry and 
modular construction concepts. Rigid 
performance testing Doth before and after 
shipment assures you of reliability. And 
every Series II is backed by our one year 
warranty on parts and labor. 
We believe this versatile new 
Soundcraft Series II represents an 

SPECIFICATIONS: 
Output: +22 dBm into 600 ohms 

Noise level (Faders down) 
-90 dBm REMIX MODE. All inputs 

open, line level -80 dBm 
MIXING MODE. Distortion: Less 

than 0.02% THD @ +4dBm, 
IkHZ. Frequency response: 

-IdB at 20 HZ and 20kHZ ref. 
IkHZ. Inputs: 250 ohms 

microphone, balanced & floating 
lOk ohms line, unbalanced. 

/Ibadon/S 
J INCOR 

un 
NCORPOR ATED 

exceptional value for the quality 
conscious professional. P.O. Box 6520, San Antonio, TX 78209 (512) 824-8781 
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Thinkof them as 

your muskal instruments. 
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The audience can't see you. But they can sure 
hear you. 

They don't know it, but they're depending on just 
one person to get the music to them. And that guy 
is you. 

It's not something an amateur can do. It's an art. 
And that's why Yamaha has designed 3 superb 
mixing consoles with the qualities and range of 
controls that the professional sound reinforcement 
artist needs. 

For instance, our exclusive 4x4 matrix with level 
controls gives you more exacting mastery over 
your sound than the conventional method of 
driving speaker amps directly from the bus 
outputs. 

Features like that are years away except on the 
most expensive mixers. On the Yamahas, it's 
standard equipment. And so are transformer 

isolated inputs and outputs, dual echo send 
busses, an input level attenuator that takes 14 dB 
line level to 60 dB mike level in 11 steps, and 5- 
frequency equalization. 

Whether you choose the PM-1000-16, the 
PM-IOOO-24 or the PM-IOOO-32, Yamaha gives you 
the flexibility you need to turn your job into an art. 
And because they're designed from the ground 
up to perform on the road, more and more 
professional sound men around the United States 
and the world are depending on Yamaha, night 
after night, gig after gig. 

If you've never thought of your mixing console 
as a musical instrument, we'd like to invite you to 
stop by your Yamaha dealer. Once you've 
checked out the operation manual and tested for 
yourself what the PM Series can do, we think you'll 
come away a believer. 

Box 6600, Buena Park. CA 90620 
/ »»/ iidilil ininil in 11 > fin ii I ii > it (in I, \i>. II. 



The world 

of 

ENGINEER 

/PRODUCER 

EDDIE KRAMER 

by 
HOWARD CUMMINCS 

Engineer, mixer, studio designer 
Eddie Kramer has done them all — some- 
times under less than ideal conditions. 

Horn in South Africa, Eddie came to 
settle in London in 1960. After flings at 
running messages and being a "general 
dog's-body" for about a year, he got into 
an advertising agency that dealt in TV 
production. While there one day, he 
picked up a TV yearbook, went through 
it with a pen, and with it, picked out 
half-a-dozen recording studios. One of 
the studios was Advision run by Roger 
Cameron, and later famous for the Yard- 
birds, Emerson, Lake, and Palmer, and 
l?rian Auger. It was here he learned the 
basics of tape and film editing, disc-cut- 
ting, and the operation of film projectors 
and tape machines. 

Pressed for money, Eddie heard 
about Pye Records opening a studio and 
managed to land a job through the graces 
of manager Bob Auger. To supplement 
his income while there, he built record 
store demo-booths and in 1963, a P.A. 
system for fellow South African Manfred 
Mann, then of Ihe Mann-Hugg Blue Bro- 
thers. 

With fellow work-mate Ron Pickup 
(that's right --Pickup), a video engineer for 
ATV (Associated Television - London), 
and an Uncle's capital, Eddie next started 
his own recording studio in the back of a 
travel agency in the London suburb of 
Islington. 

The new-founded KPS studios started 
off with an old 2-track Ampex borrowed 
from friend Ken Attwood of Pye, a 
Grampian Spring unit. 1 00-watt amp, and 
an 8-channel console built by Ron. Demos 
of the Kinks, John Mayall, and Zool 
Money followed, along with a reputa- 
tion for being a good demo studio in 
London's East-End. Says Eddie, "I really 
cut my eye-teeth on that, learning how to 
record under very adverse conditions, un- 
like the kids today who work in a 16 or 
24-track studio and not knowing how to 
record 2-track or mono. I think every 
engineer should be required to take a 
minimum of a year recording 2-track and 
mono." 

Later KPS was put up for sale and 
through the grape-vine, Regent Sound 
Studios bought them after hearing a 
demo tape. A new Regent Sound was 

built and Eddie was put in charge as man- 
ager. Rejecting the hectic pace after six 
months, and feeling that Olympic Studios 
"was the pinnacle at that time" -- he 
moved over after receiving a call from 
studio manager Keith Grant. 

The plot thickens from here . . . 

Eddie Kramer: Olympic Sound was, at 
that point, the studio. I don't think there 
was a studio in the world that could touch 
it. 

Hoivcirrl Cummings: Are we talking '67- 
'68? 
Eddie Kramer: We're talking '67-'68, 
that's correct. The studio had just been 
built, it was built in '66 in fact. 

Howard Cummings: I know they used 
to be in Baker Street. 
Eddie Kramer: I worked there for 
about 6 months. In fact, I helped cut the 
umbilical cord, so to speak, of the board 
at Carton Street,just behind Baker Street. 
Keith Grant and Dick Sweetenham were 
the two driving forces behind Olympic 
Studios. 

R-e/p / 7 



... I like to use . . . 

both distant and 
close miking . . . 

the catch phrase is .. . 
distance makes depth! 

Howard Cummings: I recently picked up 
an album engineered by Keith drant and 
the Dick Sweetenham I know of is an 
Audio Consultant or designer. 
Eddie Kramer; Dick was the chief engin- 
eer for Olympic for many years and he 
designed and developed the first transis- 
torized modularized console in England 
and 1 think in the world. 1 don't think 
anyone had done that at that point. The 
board at Olympic in Carton Street was a 
very advanced console, albeit a kind of 
slung-together type of board, but it did 
have the first modular approach to re- 
cording. The modules broke down to 
various modules within itself - to perform 
with great ease and facility. 

Howard Cummings: An "arm's reach" 
approach then. 
Eddie Kramer: With an arm's reach ap- 
proach, and there was something about 
the sound of his consoles which, to this 
day, 1 think, are some of the best in 
the world. His present company is Helios 
electronics which I'm sure you know 
about. 

H.C.: Yea, The Manor. (ILK. Studio) 
E.K.; Yes, I just did an album recently 
there. (Mott) 

H.C.: Maybe you could compare it to 
the Abbey Road hoard - the old Abbey 
Road board - the mainstay of 1961-1968. 
E.K.; I only saw it once, I never worked 
on it - but there's something about boards 
like that -- they had a sound all their 
own. The first board that was at Olym- 
pic in '66 was the trendsetter for the 
future. During that time Dick was design- 
ing and building a new console for Olym- 
pic in Barnes (Southwest London) -- which 
was a 6-track console. 

H. C.: Six-out. 
E.K.: Six-out, in fact they eventually 
modified it to 7 because there was a 6-out 
and a pan position and the pan position 
was used as a 7th channel and later they 
had another channel to make it 8. They 
kept modifying this poor console - it was 
modified so many times. However, that 
console, which was being built in the 
basement of Carton Street, was the fore- 
runner of the contemporary Helios 
boards. Everything was a module: the 
echo, the equalizer, the line amplifier, 
and those within themselves broke down 
into more modules. There were little 
plug-in cards inside that, all with solid- 
gold contacts. lie had this pin-board, it 

NEW AUDIO SPECTRUM MONITOR! 
Va OCTAVE REAL TIME ANALYSIS MODEL 142 

• PEAK READING • TWO MEMORIES: CUMULATIVE OR SAMPLE • 
VARIABLE TIME CONSTANTS (0.1 - 2 SEC.) • CALIBRATED IN 

FEATURES DBM • 10-20-30 DB DISPLAY RANGE • 40 HZ to 16 KHZ ON Vs 
OCTAVE ISO CENTERS • 11 x 28 LED ARRAY • BUILT-IN PINK 
NOISE SOURCE • 3W x 8" DEEP RACK MOUNT. 
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was a tiny little patch-bay, it was about 
6" x 6" with little computer pins, into 
which you could pre-plug an equalizer or 
a limiter — there was a little key switch 
on the module that you could key-in or 
out which nobody in America had even 
heard of. It was just a very advanced 
piece of technology he was using and he 
influenced me in the design of consoles 
that 1 put together for Electric Lady, and 
that in its turn influenced many Ameri- 
can designers, so he is one of the fore- 
runner founding-fathers of the electronics 
industry in regard to modern consoles. 

II.C.: A?iy other early influences? 
E.K.: Keith Grant was certainly influ- 
ential in teaching myself and many other 
engineers the techniques of utilizing 
"space" in recording. 1 gained my own 
experience through doing a lot of 
classical sessions at Olympic, since 1 had 
a classical background. 1 wish 1 had done 
more of it, it certainly held me in good 
stead because there are certain approaches 
1 use in modern rock recording. 

But when I first saw the new Olympic 
it was an old movie studio. It was the 
biggest studio, it went on forever. 

//. C.: You had not seen EMI No. 1 ? 
E.K.: Olympic was the biggest I had seen 
up to that time. But there 1 got into 
classical. Stones, Spooky Tooth, Traffic, 
Beatles, and Hendrix among others. 
Another engineer who influenced me was 
Bob Auger at Pye, It's this thing about 
"depth" in recording. Close-miking is all 
well and good, but I think a lot of recor- 
dings today sound computer-synthesized. 
It's used to the point where that's all they 
think of. 1 like to use both distant and 
close miking . . . the catch-phrase is 
"distance makes depth," and I stand by 
that. One of the things that Keith and 
Bob Auger came up with is this . . . 
(gestures) 

II.C.: ambience? 
E.K.: Ambience, to give it this nice "fat" 
sound. I think the closer the mike, the 
less "bloom" from the instrument you 
get. That was the great thing about Oly- 
mpic — it was dead . . . but it wasn't 
dead. Acoustics are a matter of . . . 80% 
hard work and 20% luck and that 20% 
luck factor really happened at Olympic. 
The main studio is about 70' long by 50' 
wide by 35' high. 

II.C.: The one / hail seen was the one 
where they shot "1 +1" with the Stones. 
Is that the large studio for BEGCAR'S 
BANQUET. . . SYMPATHY? 
E.K.: Yes. Also, Olympic had that 
"dead" sound or that big "open" sound. 
Electric Lady is one of the closest in an 
American studio. You can open the room 
up and get the "depth" and length of the 
room or you can close it up. To me, this 
is absolutely essential. 

• PROGRAM MATERIAL MONITORING • RECORDING AND MIX- 
DOWN ANALYSIS • PORTABLE SYSTEM ADJUSTMENT • TAPE 
EQUALIZATION AND CALIBRATION • TRANSMISSION LINE 
EQUALIZATION • BEFORE-AFTER COMPARISONS • FREQUENCY 
RESPONSE TESTING 

Suggested 
List Price $3200 

ALSO: Active and passive equalizers • 
Dealer inquiries ii 

Other real time analyzers 

Call or write today: WHITE INSTRUMENTS, INC. 
P.O. BOX 698 512/892-0752 Austin, Texas 78767 



From solo to full orchestra, 

from studio floor to "live" concerts- 

depend on the E-V mike system 

for a competitive edge in sound quality. 

Variety is more than the spice of 
life. It's essential for top-notch audio... 
for the best sound on record...despite 
the acoustic or talent problems you 
might face. 

Granted, most pickups can be 
handled with our traditional dynamic or 
electret condenser "basics". But when 
you need them, we have microphones to 
wear on the head, around the neck, or 
carry in the hand. Real problem solvers. 

And E-V pioneered in the design 
of practical "shot gun" microphones 
that perform so well on overhead booms 
and in ENG units. We round out the 
line with a host of accessory windscreens. 

filters, pads, and mounts...all the vital 
little extras you've asked for. 

We call it the E-V System. Each 
model designed to best solve a particular 
problem...and ail models designed to 
work together. To mix without abrupt 
quality changes. To be easily equalized 
because there are no power-robbing 
peaks. To work without fail, no matter 
what. And to provide the optimum 
signal-to-noise ratio (acoustic or electri- 
cal) that gives your signal a clean start. 

Why worry about good sound? 
Because bad sound adds up. Fast! And 
considering all the dime store speakers, 
noise, and confusion at the listener's 
end, your audio needs all the help it 
can get! 

Our microphone system is the 
place to start. Browse through our 
catalog. Digest our spec sheets. Try our 
mikes in your studio. The more you use 
the E-V system, the better you'll sound. 
Ask your E-V sound specialist for a 
guided tour, or write us today. 

ElectroVoice 

a pulton company 

Dept. 1161 BP, 674 Cecil Street 
Buchanan, Michigan 49107 
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H.C.: How about the BABY YOU'RE A 
RICH MAN sessions with The Beatles. 
(June '6 7) 
E.K.; Yeah, I did it, Keith Grant and my- 
self on that and ALL YOU NEED IS 
LOVE. I did the basic track on LOVE, 
then they took it back to add strings 
for the TV show (satellite broadcast). 
So it was bass, drums, piano, guide vo- 
cal, and guitar . . . Paul played string 
bass on that - Keith Grant's string bass 
was lying in the studio and he picked it 
up and played it. 

II.C.: Was everything on BABY done by 
you at Olympic? 
E.K.; Everything! It was done and mixed 
and finished there in one night. 

/I.C.: / had not heard that song in true 
stereo until about 9 months ago and what 
knocked me out was Paul's great bass- 
line near the intro . . . my woofers . . . 
really great. It had never been released 
in true stereo in the States. 
E.K.: Well, that's a (reflects) . . . that's a 
particularly nice recording. I'm very 
proud of that one. What we set out to 
do . . . we had to do better than what the 
Beatles had done before. It was a challenge 
to me and Keith to do the top job. 

H.C.: At their (The Beatles) request or 
your own? 
E.K.: Because of our own desire to top 
whatever they had done before. 

H.C.: So you were kind of fighting Geoff 
Emerick (SOT. PEPPER engineer) in a 
friendly way. 
E.K.: Oh, yeah . . . sure. 

H.C.: How did you approach those 
sessio ns? 
E.K.: They came in and said, (Liver- 
pool accent): "Hey, we gotta do this 
television show. We gotta write some- 
thing for it." On ALL YOU NEED, I 
remember John (Lennon) sitting there in 
the control room singing "All you need 
is love, all you need is love", repeating 
it and repeating it and they would keep 
doing takes and we'd let the tape machine 
roll until it was right. Then they'd come 
and have a listen. And when it came to 
actually getting sounds on LOVE, 1 
would get a sound, and try to refine it 
in the mix and George (Martin) would 
say: "Don't, just leave it the way it is". 

He just liked things to be left alone, he 
didn't want me to fiddle around once 
I got a sound. 

H.C.: How about the set-up on BABY? 
E.K.: It was pretty "open" in terms of 
miking because there had been a classi- 
cal session there previously. I think there 
was a D30 on bass drum and Ringo was 
underneath the projection-room overhang 
with a lot of live-sounding wood around. 
The talk-back mike was rigged up in such 
a way that Lennon could sing the song 
to the rest of the group from the control 
room. 

H.C.: Wasn't there a keyboard that Paul 
was playing called an Ondioline? 
E.K.: (pauses) . . . Ah . . . yes . . . That's 
right! It's coming back to me now. It 
was played as an over-dub. There were 
these weird French electronic instruments 
laying around the studio like the Ondio- 
line and the Clavioline - that was actually 
a Clavioline being played. It's a two- 
octave keyboard with slide-bar ring to 
control pitch and vibrato. There were 
only a few of them made. Keith (Grant) 
did the final mix on BABY. 

H.C.: Any thing besides those two songs? 
E.K.: They did come in to help the 
Stones on SATANIC4 on some back- 
ground vocals . . . John and Paul. 

H.C.: Let's see, that was Glyn Johns on 
4-track which was pretty respectable, 
other than whoever cut the U.S. lacquer 
at Bell rolled off too much bottom-end. 
E.K.: Disc-cutting wasn't too great an art 
at that time. I was tape operator on SA- 
TANIC though and also played some per- 
cussion. 

II.C.: How did the recording of some of 
the cassette tracks for BEGGAR 'S BAN- 
QUET come about? JUMPING JACK 
FLASH, PARACHUTE WOMAN, etc. 
('68) 
E.K.: Jimmy Miller (Stones producer), 
wanting to get a funky, open sort of 
sound, brought into the studio his Wol- 
lensak cassette machine and we recorded 
those basic tracks along with STREET 
FIGHTING MAN. Charlie (Charlie Watts- 
Stones' drummer) used the set of toy 
drums with brushes on it. We all sat 
'round in a circle, tape machine in the 
middle, acoustic guitar with drums, they 
banged away, and that was it - the basic- 
track. That was then played back through 
a little Phillips speaker into a U67 and 
onto a 4-track machine. 

I also did some guitar over-dubs and 
bass over-dubs, but 1 left for the States 
before BANQUET was finished. 

H.C.: I know you were involved at the 
Woodstock Festival ('69) in an S-track 
situation . . . with No-Doz? 
E.K.: I didn't get any sleep ~ that's 
for sure. I recorded 98% of it, all on 8- 

track. It was actually seven tracks of an 
8-track, the other track being used for 
film sync. It was a very primitive console 
that belonged to the guy that did the 
P.A. and it was a nightmare. It was a 

1 2-in 8-out with a pile of Shure mixers 
stacked 20" high, and I think there were 
a pair of really weird 604's in very small 
cabinets and two Scully tape machines - 
one of which I think was in a crate - 
very primitive. The electronics were in 
one box and the deck in another box. 
Our on stage communications were very 
poor - had a lot of hum and noise, etc. 

H.C.: I felt the final mixes in the album 
were junk. How did you feel about them? 
E.K.; Dreadful. I wish I had done them. 
They took it away from me because of 
some political reasons. There were some 
conflicts between the guy hired to do the 
"production" (chuckles) and myself. 

H.C.: How did you guys handle stage 
set-ups between acts? 
E.K.: With great panic! (laughter) There 
was a revolving stage which collapsed 
after the first act (chuckles) and it was no 
longer a revolving stage (chuckles). It 
just couldn't take the weight so it was 
just a matter of everyone jumping in to 
pull mikes and cables. It was a nightmare. 
It was a wonder that anything went on 
tape! 

H.C.: At this point, did you work out 
mike set-ups in advance of the act appear- 
ing or use stock set-ups regardless of the 
group that was appearing? 
E.K.; I used stock set-ups when the 
groups were similar. I usually filled in 
the drums with 87's and a lot of Shure 
P.A. mikes on other things. It was basic- 
ally caught "on the run". 

H.C.: What's the story on the "live" 
Jobriath recordings? ('73) 
E.K.; That particular session was inter- 
esting in that it was the first time I had 
been back to Olympic ('73) in years 
and I was looking forward to it. It was a 
big, big session. There were 30-odd 
strings, live piano, drummer, French 
horns, trombones, trumpets, flutes, harp, 
cor anglais, four basses with extensions, 
and four cellos. Jobriath did the arrange- 
ments - he had never done any arrange- 
ments for strings before - he picked up 
a book on arranging, studied it for three 
or four days, then wrote them. It was 
one of the most exciting big orchestral 
dates I had ever done. 

ILC.: Now . . . the whole thing was 
live? 
E.K.: It was live. Literally live to 16- 
track with a six-piece choir in a vocal 
booth. 

//. C.: What about his vocals? 
E.K.: He did a sort of spacey type 
vocal by putting his foot down on the 
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OTARI NX-5050 the original 

(and still the best) 

compact professional recorder 

Just over two years ago, Otari 
introduced a unique new product 
—the first truly professional 
recorder in a compact package— 
the MX-505(1 Since then: the 
performance and reliability of this 
innovative new machine have been 
tested and proven in over a 
thousand critical professional 
applications—by broadcasters, 
recording studios, A/V departments, 
musicians, and semipro recordists 
worldwide. Universal acceptance 
and repeat orders by these 
satisfied customers tell this 
remarkable recorder's success 
story better than we can. 

Bias can be re-optimized in seconds. 

As you compare the MX-5050 
with other recorders, keep this in 
mind. The MX-5050 is not a hi-fi 
machine with a few professional 
features added later as an 
afterthought. It was designed from 
the ground up based on Otari's 
10 year experience as Japan's 
leading manufacturer of profes- 
sional recorders and high speed 
duplicators. It is a full professional 
machine with the performance, 
features, and field proven reliability 
that you expect to find only in 
the larger professional recorders. 

Here are some of the key 
reasons why the MX-5050 is the 
best compact recorder available 
today. 

Production Features: Creative 
production is simplified with: 
Front panel edit to spill tape. 
Lift-up head cover to mark splices 
and clean heads. Built-in splicing 
block on head cover. Adjustable 
cue to defeat head lifters. Selec- 
tive reproduce to add new tracks 
in perfect time synchronization. 
Two speed operation, 15 and 7V2 
or IV2 and 3% ips (field change- 
able in dc servo versions). 

Performance Features: Headroom 
is 19 dBm, a full 15 dBm over the 
switch selectable fixed output 
of +4 dBm, This standard reference 
level output can be rear panel 
switched to -10 dBm to drive a PA 
system or power amplifier. 
S/N ratio is NAB weighted 69 dB 
full track, 68 dB half track, 
and 65 dB quarter track. Crosstalk 
is greater than 60 dB half track. 
Outputs are 600 ohm balanced 
(standard on half track) or 
unbalanced. Line input and output 
connectors are XLR. 

Operating Features: Bias is 
front-panel continuously adjustable 
(not limited to fixed positions). 
With built-in test oscillator (not 
available on other compact 
professional recorders) bias can 
be optimized in seconds when 
changing tape. Record EQ and 
standard reference level are also 
front adjustable. Straight-line tape 
path simplifies threading. Capstan 
is located on back side of tape 
for improved tape life. An extra 
reproduce head is standard on 
all versions to allow playback 
of tapes in different formats. 
For pitch control and freedom from 
power line variations, an optional 
dc capstan servo is available 
with ±10% correction range. 

Easy threading: capstan on back side. 

Versatility: Available in full-track 
(with half-track reproduce capability 
standard), two-track, and quarter- 
track versions. Walnut case 
(standard), rugged portable road 
case, rack mounting adaptor, 
or floor console. Universal power 
supply standard. Low impedance 
input and output transformers and 
remote control also optional 
accessories. 

See your nearest Otari dealer 
for the full story or contact Otari. 
And, if it's multichannel you need, 
ask about the standard-setting 
four and eight channel versions 
of the MX-5050. 

Otari Corporation 
981 Industrial Road 
San Carlos, Calif. 94070 
(415) 593-1648 TWX: 910-376-4890 

Otari Electric Co., Ltd. 
4-29-18 Minami Ogikubo 
Suginami-ku, Tokyo 167, Japan 
(03) 333-9631 Telex: J26604 
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sustaining pedals and then leaning into 
the piano mikes to get that distant 
effect. Very nice. 

II.C.: What about mike selection and 
isolation of the musicians for this live 
set-up? 
E.K.: A C24 way, way up in the ceiling, 
about 30 feet up capturing the basic 
stereo picture which was my main stereo 
feed. Then some 87's, old C12's, 67's for 
the strings fairly close-in, the funny old 
brass STC on the trumpets, and a KM84 
on the French horns with a V-shaped 
screen behind them with aluminum back- 
ing so that when the horns blow to the 
rear, the mike will pick up the reflection 
- indirect miking. 

H.C.: What about the drum set-up? 
E.K.; It was close miking for some of it ~ 
the snare and bass drum. There were 
baffles around the percussion and a small 
screen in front of the woodwinds. The 
harp was a KM84 wrapped in foam 
stuck inside the harp. The piano was 
miked in a classical sense - the lid was off 
- and there were two 87's up about four 
feet and a small screen down one side. 

H.C.: Comment on the Lena Home 
sessions for the NATURE'S BABY LP. 
(Electric Lady Studios - 1973) 
E.K.: It sticks out in my mind as a very 
good album that could have been better 
from my point of view. 

H.C.: Technically or material-wise? 
E.K.: Well, both. The material was good 
but in some instances I don't think it 
matched her voice or what she could have 
done. 

H.C.: I liked NATURE'S BABY and 
FEELS SO GOOD. 
E.K.: Yeah, well that was more of the 
stuff that she should have done. As a first 
album of that nature, no pun intended, 
it was very good and may have been a 
bit stronger if Donny Hathaway had pro- 
duced the whole thing. I also think I 
could have mixed it with the voice up a 
hair more. I was very happy with the 
strings - I thought they were excellent 
and the rhythm section was good. 
She's a wonderful person to work with. 

H.C.: She seems to be. Very hip and 
"smooth ". 
E.K.: She's an artist of such high cal- 
iber, that it's very rare that one gets a 
chance to work with someone like 
that (chuckles). She's part of musical 
history you know, a very vibrant per- 
former, and very exciting to work with. 
She's quite something. 

H.C.: Anything that stood out for you 
on LED ZEPPELIN II? 
E.K.: "11" was actually mixed at A&R 
(NYC), Mix (room) 1, and some of the 
tracks were recorded around the city . . . 

DRUMS John Bonham 
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Groove Sound and what was that ter- 
rible 8-track studio? . . . home-built 
board . . . 

11.C.: Regent? 
E.K.: No . . . 
H. C.: Broadway ? . . . 
E.K.: No . . . 

II. C.: May fair? 
E.K.: Right, there you go. Gary Kellgren 
used to work there, in fact one Hendrix 
track was cut there. (BL'RNING OF THE 
MIDNIGHT LAMP) But ZEPPELIN II, 
some was done in England, some in Eur- 
ope, but I mixed it in 2 or 3 days at A&R 
. . . 8-track . . . nice . . . tough album . . . 
Uixxgh-sounding album. 

1 did have a problem with the pan- 
ning and special effects, but Shimon Ron 
(maintenance man, later chief engineer 
at Electric Lady Studios) sorted it out for 
me. I mixed it on an old Altec 8-track 
console with two pan pots. 

H.C.: Which you put to use on MOBY 
DICK. 
E.K.: That and WHOLE LOTTA LOVE. 
But I think we came up with one of their 
best sounding albums under the condit- 
ions. 

H.C.: Let's talk about the Zeppelin 
movie, THE SONG REMAINS . THE 
SAME (shot in 1973 at Madison Square 
Garden). 
E.K.; Ostensibly that was going to be an 
album, and suddenly it turned into a 
movie (chuckles) -- suddenly one track 
of my 16-track disappears for a sync 
channel. We used the Bearsville Truck 
(Location Recorders), with 604's and a 
lot of Shure mixers stacked up because 
we ran out of channels. I think they 
had only 16 actual channels on the board 
so we used the Shures for percussion and 
audience mikes - four audience mikes - 
two on either side of the stage criss- 
crossed pointing out into the audience. 

and two three-quarters of the way back 
into the hall pointing down towards the 
stage. So we had a semi sort of quad 
audience reaction. At this point Jimmy 
(Page) and I had discussed general ambi- 
ence. I said, "What's the final product 
going to be?" And, he said, "Well, if 
we make a movie, we'll probably do it in 
quad." So I knew exactly what to do. 
My whole thinking was predicated on 
quad and I thought of that all through 
the project. 

On the Sunday night we heard about 
the robbery, which made everyone a bit 
uptight. (Approximately $200,000 in 
cash was missing from their safe at 
Zeppelin's hotel.) At the time it seemed 
a very exciting show, it seemed like the 
playing was pretty good. Robert's (vocal- 
ist Robert Plant) voice wasn't quite on — 
there were a few squeaks and squeals — 
and we felt we could easily punch those 
in. There was a minimal amount of over- 
dubbing — Robert punched in maybe 
three or four words. 

H.C.: Literally, through the whole 100 
minutes or whatever of film? 
E.K.: That's about it, and in retrospect 
I think he could have done a bit more to 
tighten up his vocals, but Jimmy wanted 
to keep it pretty much intact. I've heard 
some criticism on some parts of the mus- 
ical performance. I don't know what your 
feelings may be. 

H.C.: I've only seen some clips, but 
what I kind of noticed is that the real 
power is not conveyed in that perfor- 
mance as in the studio, possibly because 
there's a lot of over-dubbing done with 
Page - between Page and Jones - guitars, 
bass, the layering. You're only listening 
to one guitar on stage . . . 
E.K.: Right. You are only listening to 
one guitar on stage is very true . . . 

II. C.: So Page has to try to do a lot of 
fills and as fast or as good as he may be. 
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he can't do it all. 
E.K.: Right. Also, that footage is now 
over three years old. A lot of it had to be 
re-staged and re-shot in London because 
some of the original footage wasn't too 
good - it was the wrong angle, there 
was insufficient lighting, etc. So they 
took some rough mixes and played them 
backed and mimed to it on a shooting 
stage in London. 

When I mixed the album and the 
movie, both at once, 1 took the 16-tracks, 
which is now 15-tracks, and mixed down 
to five tracks of an 8-track Dolby tape - 
four tracks being a quad mix and one 
track being sync. This is why the quad 
mix is so important, because all the 
effects: DDL, tape delay, echo, any and 
all special effects, were criss-crossed on 
the back. The echo of the instrument 
would appear at the opposite corner in 
most instances. What I was trying to do 
was make it surround you to make you 
feel you were in the center of Madison 
Square Garden such that the stage and 
the audience would wrap around you, 
meeting at a center point. 

When we were mixing il on four 
(JBL) 431 I's (at Klectric Lady), we all 
became knocked out with the quad. The 
actual first mix to the 8-track was left- 
right front, left-right back, sync, and, oh!, 
the voice had to be on its own track so 
the film studio could bring it up and 
down in the transfers to the 6-track mag- 
stripe. The 8-track tape was then sent to 
Twickenham Studios in London and 
transferred. In their transfers they made a 
horrible mess of it. I had not gone to Lng- 
land to supervise the transfers, and when 
Jimmy heard them he said, "God, they're 
horrible". So we brought them back to 
Los Angeles for Todd-AO to re-transfer. 
We had to re-equalize and go over it again. 

Now we decided to go Dolby with 
the Dolby Cinema System and equalized 
monitors. At this time the transfers are 
pretty much how I mixed it on 8-track; 
the high-end is there, the low-end, every- 
thing is there. So we started to mix the 
damn thing. (Film) After screwing around 
with the back speakers, we got the thing 
sounding "fat" - when the bass played, 
you really felt it in your chest - when the 
bass drum hit, it really socked you. Now 
this quad is sounding spectacular! It's 
four discrete channels and it sounds - I 
can't tell you how it sounds - and we 
were hoping that Warner Brothers would 
go with this system, which was a Dolby- 
ized, equalized speaker system in quad 
mag for major cinemas and 4-track stereo 
for smaller cinemas. This was not to be. 
1 think through reasons of cheapness they 
decided to go 4-lrack stereo which meant 
there was no Dolby, there was no equal- 
ization of speakers, and I'm terrified of 
what it sounds like in a theatre. 

You know what 4-track stereo is 
like. It's three speakers in front and sur- 
round-speakers on the back - which is 
one track! All my stereo is just shot to 

hell because this is now combined into 
one channel! 

H.C.: Well, your ambience . . . 
E.K.: ambience is just gone into one 
channel - into mono. It's a combination 
of the left and right - all the ambience, 
the echo, the special effects which add 
to the "fatness" of the track -- are now 
gone! The tracks in front probably sound 
OK, but the rear is mono! You can't get 
any of the special effects! 

At one point in DAZED AND CON- 
FUSED, Jimmy hits his guitar with the 
(violin) bow . . . 

H.C.: bop-BOP. bop-BOP. . . 

We designed features into our 
two-channel Tapco 4400 
Reverberation System that, quite 
literally, give you the electro- 
mechanical equivalent of a live 
reverb chamber. Innovations 
that make our 4400 a more usable 
reverb at a more reasonable 
price include: Bi-Level Peak 
Sampling circuits and Dual 
Differential Constant Current 
drive circuitry that minimize the 
"spring slap" associated with 
other reverbs, and smooth out any 
reverb irregularities, AutoPad® 
gain controls match the 4400 to 
any audio equipment. Reverb 
Drive Meters let you constantly 
monitor your signal level for 
optimization of performance. 
The four-band Reverberation 
Equalizer, with specially selected 
center frequencies, allows you 

E.K.: right, and I criss-crossed them so 
that the bow was struck in one corner 
(bop) and you'd hear it in the opposite 
corner (BOP), and no way you're going 
to get that in 4-track stereo. Four-track 
stereo is a compromise and a very poor 
one at that. 

H.C.: Did you or Page confront Warners 
as to why they did what they did? 
E.K.: It's so dark and mysterious and 
confusing. I don't know how much power 
Page had in that decision and I don't 
know if he fully understood the difference 
beween quad and 4-track stereo and what 
would happen when it was reduced from 
quad to 4-track stereo. 

to synthesize a reverb that is 
indistinguishable from the reverb 
quality you get in nearly any size 
room. Input Mute permits 
you to conveniently evaluate 
the reverb decay by itself. 
These features are unique — 
and they'll work for you! 

The reverb quality of any brand 
has to be heard to be completely 
assessed. So lend an ear. Hear 
and compare the 4400 at your 
Tapco dealer. 

The Tapco 4400 Reverberation 
System goes for only $389,00 
suggested pro net. Nothing has 
been eliminated except the price! 

For more information write or calf Larry Parypa. TAPCO. 405 Howcll Way. Edmonds. WA 98020 / 1 -206-775-4411 

The Live Reverb Chamber 

From TAPCO 
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Eddie Kramer . . . 
(continued) 

II.C.: Obviously he could hear the dif- 
ference, because it was in quad at one 
time and then in 4-track stereo. 
E.K.: Yes, but he heard it at Todd-AO 
studios under perfect conditions! He 
heard it in t/uad with Dolby and an equal 
ized speaker system and he heard it in a 
4-track stereo, Dolby, equalized speaker 
system -- which was not a bad compro- 
mise when you add all those other bits 
and piece in, such as Dolby and equalized 
speakers. 

1 think Warner's excuse was it was 
too expensive to install Dolby, equalized 
speaker systems . , . 

H.C.: . . . And tune the theatres. 
E.K.: And tune the theatres. All I know 
is what I mixed did not come out in the 
film. But since we were so happy with 
this 8-track quad mix, we used it for the 
album mix by combining left and right, 
front and back, and adding the separate 
voice track. Actually it mixed fairly easy, 
it took us about two weeks to mix it. 

/I.C.: Did you feel like using some ex- 
cessive compression or some double- 
tracking for the film mix in order to 
convey that poicer that Zepp shows on 
record? 
E.K.: Well, no because it had to be a 
natural "live" experience, and it had to 

stand up by itself and if it didn't stand 
up by itself, well, that ... I think it's 
strong enough. My main criticism would 
be one of corporate insensitivity to what 
it could have been. 

II. C.: How's the Stones' Mobile? I know 
you did some work with it on Zepp's 
CRAFITTI. ('7.5) 
E.K.; Right, and I also did an album that 
never came out, with . . . what's that 
group . . . Santana. I did a "live" thing 
with them on the Stones' Mobile, once 
at Montreux (Switzerland) and once in 
London at the Hammersmith, (theatre) 
. . . 1 was also recording some of the 
basic tracks around '71-'72 and was sup- 
posed to produce that album with . . . 
mmmm . . . can't think of it . . . 

II. C: CARAVANSERAI ... or the one 
with EVERYBODY'S EVERYTHING 
using the Tower of Power horns? 
E.K.: That's the one 1 was on. That's 
the one. At Montreux it was a TV thing, 
a disastrous control room at the back, 
etc. Then I came to California to cut 
the track for EVERYBODY'S EVERY- 
THING. 

II. C.: Heavy bass line - very "toppy" 
bass line. Hack to the Mobile facilities - 
/ know they used to have Tannoys . . . 
E.K.: Right. They used to have four 
Tannoys in specially-made slim cabinets 

because they couldn't fit in . . . 
II.C.: And then they replaced them 
with Altec's because the Tannoys did- 
n't have enough room to "breathe". 
E.K.: Right. The facilties are great, 1 
love that truck. By the time I got to it 
to do the Zeppelin things, it wasn't in 
too great a shape. 1 mean it had coffee 
and Coca-Cola spilled all over it and 
had to spend hours cleaning it up - 
they'd been running it ragged. 

//. C.: Helios 24-16 and 3M- 79's? (Board 
and tape machines.) 
E.K.: Right. With the four slim Tan- 
noys in front of you and the usual 
AKG's and Neumanns. 

II.C.: How was Kendun (L.A.) for Bad 
Company? (RUN WITH THE PACK 
I.P. -76) 
E.K.: It worked pretty well actually - 
the mixing. When I went to cut the lac- 
quers I was very disappointed. 1 couldn't 
figure out their room. I spent two days 
there cutting and eventually cut what I 
thought was right. So I went ahead and 
cut 21 parts, and when I got back to 
New York and listened to it, it was 
awful. So I had to re-cut everything, at 
Sterling (NYC), and it was a lot better. 

II.C.: Now you cut the original lacquers 
in a Westlake room in l.os Angeles. Did 
you listen to your first New York play- 

STEVENSON 
SERIES 104 AND 108 

PROFESSIONAL MIXING CONSOLES 

INTERFACE ELECTRONICS 
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back in a Westlake room? 
E.K.; No. A normal room. Theoretically 
if it sounds right in a Westlake room, it 
should sound right everythwere else. 
This is where a lot of people go wrong -- 
it doesn't. I don't like Westlake rooms, 
period. 1 think a lot of people feel this 
way. 

H.C.: How do you feel about some of 
the external black-box gear on the market 
these days? 
E.K.: Dolby is nice if you're in a sit- 
uation where you need super-super quiet 
stuff like acoustic guitars or piano-voice 
kind of things and while recording 24- 
track. I don't like using it for rock n' 
roll - that's for sure. 

H.C.: Did you use it on AXIS or ELEC- 
TRIC LADY LAND? ('6 7-'6 8) 
E..K.: Nooo . . . and I don't like dbx. I 
really can hear that thing work, and at 
this time, computerized mixing is a waste 
of time for me. I iried it and I didn't like 
it. 

H.C.: Where and why not? 
E.K.: Kendun. It's too unreliable . . . 
and 1 can hear coloration. I'd rather get 
a member of the group involved in the 
mix. 

H.C.: How did you come upon the 
Nanuet Theatre (New York) for Kiss? 
(ROCK AND ROLL OVER LPj 
E.K.: That was fun, great fun. We were 
down to the wire trying to find a place 
to record in and through a friend of a 
friend we heard about it. I took a look at 
it and said: "That's it! That's the place!" 
It's a theatre that was built about three 
years ago and is now bankrupt. We 
had to go in, and get the place cleaned 
up - I mean there was mold growing on 
the carpets - had to have the whole 
place fumigated and the air conditioning 
turned on. We organized a total recording 
environment in two days! (chuckles) We 
had a control room built - took the 
Record Plant truck, took all the equip- 
ment out of it - and built a control room 
in one of the dressing rooms in one 
day . . . one day. The combination of 
speakers was amazing. We had big Reds 
(Altecs) on the bottom and 4311's on 
top, run in tandem together for the bass- 
mid-high end combination. 

H.C.: Now when you say theatre, is that 
movie theatre or dramatic theatre. 
E.K.; Entertainment theatre, a theatre- 
in-the-round, circular like an amphi- 
theatre with the revolving stage in the 
middle. The drums were set up right in 
the middle of the stage and the amps 
were set up in the orchestra pit. Then 
there's a tunnel which runs from the 
dressing rooms to the stage, and 1 faced 
the bass amp into the tunnel and miked 
it about 10 feet away to get that nice 

echo-y feel. 
I had another drum kit in another 

room, a sort of big dressing room which 
is all concrete and plaster walls. Guitar 
amps were sometimes in different rooms 
- everything's bright, really "live" sound- 
ing. 

H.C.: What kind of a ceiling were you 
dealing with ? 
E.K.: Quite high. Thirty-five to forty 
feet. But dead! The room is dead! You'd 
think it would be a super-super-live room 
but it isn't. They've got this compressed 
concrete with straw in it on all the walls 
and acoustic tile ceiling so the decay 
time is quite short. It's spatial, but it's 
not echo-y, so you get decay time but 
not a lot of echo. Very interesting. It was 
designed so you could sit anywhere in 
that theatre and hear the same sound. 

H.C.: Instead of a split second later. 
E.K.: Right. Without that heavy echo. 

H. C.: What about mikes? 
E.K.: I used some AGK C451's, those 
little pencil cardioids on rooms and cym- 
bals, an old U47 on the center of the 
drums, 87's, 67's, Sennheiser 421"s, and 
Beyer M160's on the guitar amps. 

H.C.: Jimi Hendrix was noted for doing a 
lot of jamming, be it in a club or in a 
studio. I guess it got to a point where he 
needed a studio 24 hours, seven days a 
week. He probably didn't want to put up 
with Record Plant booking. . . 
E.K.; Yes . . . 

H.C.: The money was available or he'd 
have had to pay it in taxes . . . 
E.K.: Correct . . . 

H.C.: ... so how did the design of Elec- 
tric Lady come about? 
E.K.: Well, originally the room was going 
to be a night-club-cum-recording-studio. 

SETUP FOR CRY OF LOVE LP - JIMI HENDRIX 
Recofded at Electric Lady Stuiios. NYC. 1970. engineer. Eddie Kramer 
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During the early part of '69, while 1 was 
an independent engineer, I was approach- 
ed by Michael Jeffries (Hendrix' manager) 
and Jimi to do this. They had secured a 
lease on a building in the Village (Green- 
which). It was a night-club that functioned 
for about six months. It seated about 500 
people and its past goes back to the 20's 
and 30's in a musical sense. The down- 
stairs was a country club country music 
and square dancing and the upstairs was 
a movie house. So there's always been 
music going on in this place and it was at 
one time known as the Generation night 
club. The owner had Jimi come down and 
jam and Janis Joplin was ther one week. 

Anyway, they did nothing with the 
lease for about six months and Jimi 
wanted this spacey night-club recording 
studio with a tiny control room at one end. 
John Sloryk (co-designer) had drawn up 
architectural plans after meeting with 
Jimi, and after seeing it myself 1 said, 
"You guys gotta be out of your minds. 
This could be the greatest studio in New 
York, possibly the States. It's got the 
shape, it's got the right size, it's got high 
ceilings." So we convinced Jimi and Mich- 
ail not to go ahead with the club. 

John re-designed the whole place for 
a studio. Originally it was going to be 
three studios but felt eventually we 
wanted large studios and dispensed with 
the third, even going so far as to knock 
down one of the walls that went up and 
moving that wall back even further. 

H.C.: So what faces each other is Studio 
B - Studio A. 
E.K.: Correct! Now there we had a prob- 
lem. We had to isolate the two studios so 
if you did strings in "A" and a rock group 
in "B", you wouldn't hear any leakage. 
1 hat construction is a masterpiece of 
sound separation. There's three walls 3' 
6" thick. The two outside walls float on 
cork and rubber and they do not touch 
the ceilings nor the sides. The inside is a 

Studio "A " ELECTRIC LADY, NYC 

\ ~ 

zig-zag wall inside with pre formed con- 
crete bricks about a foot wide with holes 
in them, filled with sand, so there's tre- 
mendous mass plus the air gaps. When we 
dug down to grade in "A", we discovered 
a river running underneath, so we put two 
sump pumps back in the shop and two in 
the ladies room. 

ISOLATING WALL BETWEEN STUDIOS A' AND B'. ELECTRIC LADY 

//. C.: What about ceilings? 
E.K.: There are three ceilings there. 
There's the original double acoustic tile 
ceiling because of the movie house above 
Studio "A". There's a hung wire-lathe 
and plaster ceiling with a coating of 
Sound-Shield 85 on it which could have 
been thicker. When we found this out, 
we had to build gobos to make up for the 
lack of bass-energy absorption, and it 
worked out very effectively. The walls 
have carpeting floor to ceiling, and soft 
surfaces in the control room with the 
felt. With the carpeting and the felt, 
it just made everything more cocoon- 
like. One could wash the walls in any 
one of four color combinations with a 
professional theatre lighting system that 
was remote-controlled. By pushing a 
button, you could raise or lower the reds, 
greens, blues, and make different com- 
binations of those colors to alter the 
mood to suit the artist's fantasy . . . 
which is what Storyk and myself and Bob 
Wolsch created ... an environment for 
the musician to work in, since he was of 
prime concern to us. Also, on the zoning 
of the air conditioning — the studio, the 
control room, the vocal booth area, the 
passage-way, and Studio "B" are all on 
separate zones - there's about 10 - 12 
zones in there. 

11.C.: I noticed that the ceiling in 
Control Room "B " is a bit low. 
E.K.: It is because of the theatre up- 
stairs which has a tapering floor to 
their screen. We left Studio "B" with a 
wood floor to leave some sort of liveness. 
It's a very good room actually - a 
good rhythm section room. "A" has 
a split floor diagonally with wood on 
one half and carpet on the other. So 
they're fairly "live" rooms, fairly flexible, 
has that great rhythm section sound, and 
is still one of the great rooms in the 
country. 

H.C.: What were you using to drive the 
four (Altec) 9845's? 
E.K.: At the beginning, Mac 75's. Now 
the outsides are driven by Phase Linear 

and the two insides are driven by Mac's 
along with the cue system. I love tube 
amplifiers. 1 really do. 

II.C.: You like that valve action? 
E.K.: Mmm . . , (yes). 

II.C.: How about the chambers? 
E.K.: The EMT's are great. There are six 
EMT's, No. 1 EM T is superb. 

II.C.: Do you have "live"chambers then? 
E.K.: No. 

II.C.: Let's cover the point of studio 
psychology aiid environment. We've 
already talked about lighting to a degree. 
Were there bad things you encountered in 
past situations that you wanted to avoid 
in this design? 
E.K.: Well, I'm )iot a great fan of recor- 
ding studios at this stage, in particular 
the sort of thing that is prevalent today - 
the very dead acoustics in most of the 
studios being built - with tremendous 
sound traps and bass-energy absorbers. I 
like to record "live" whether it be in a 
house, or in a concert-hall . . . there are 
very few studios around which can give 
me the sound that 1 want. I like to have 
a drum or a guitar played and hear it! 

II.C.: You like a longer time-constant. 
E.K.: Much longer. So bear in mind that 
I try to avoid studios now if 1 can. Most 
of the things 1 do now are done remote: 
in a house, in a castle, in a theatre, 
Zeppelin in the Stones' house; I feel 
that rock n' roll, in the way I like to hear 
it, there are very few studios that are 
capable of giving me that sound in the 
studio that I would like to hear on tape. 
That is not to say 1 can not get it in the 
studio. That studio would have to be a 
very "live" studio - i.e. Electric Lady, 
the big studio at Record Plant, L.A., 
A&M has a fairly "live" large room, and 
Cherokee (L.A.) has a "live" room. But 
with a studio you have a problem with 
rock n' roll. You get a sound set up, you 
spend a couple of hours getting a great 
drum sound, and then you have to break 
it down the following day. It's very hard 
to get a "lock-out" situation where you 
can go in for three weeks or two weeks 
and know you can come in at 2 o'clock 
and finish at midnight or 1 a.m. and 
know no one's going to touch the set up, 
let alone your board EQ. I mean it's 
something that might take you a whole 
afternoon to get; a drum sound, a guitar 
sound, get all the EQ and mike placement 
correct and get the room ambience right 
- which I use a lot of. 

Avery Fischer (Hall - New York 
City) just recently has been renovated 
and they spent $6 million doing it, and 
what did they use? They went back to 
basics — wood and plaster - the best 
treatment if you want a "live" room 
that's natural sounding. Drapes, wood, 
plaster, a little bit of glass where nec- 



essary. I like things to sound "natural" 
and wood reflects sound in a nice way. 

H.C.: Yet is not excessively "ring-y". 
E.K.: Right. I go into a studio and clap 
my hands to see if it sounds like it's 
getting sucked up a vacuum tube or by a 
million traps. For example, the acoustics 
for recording at the Fillmore East were 
the . . . best. The acoustics in that place 
were so good. I think it may be because 
of the fact that the stage is raised, it's 
wooden, it's sort of floating and it has 
drapes and old, funky chairs -- there's 
something magical about that hall. 
Everything 1 recorded there sounded 
excellent. 

H.C.: Plaster and wood then. 
E.K.: You're right on the point. It's 
the oldest trick in the book - going 
back to the A very Fischer Hall. 

Mood lighting is very important in 
a studio, the temperature and humidity 
are very important . . . 

H.C.: For the instruments as well as 
the people. 
E.K.: Both, right. In these overly acous- 
tically dry, and physically dry places, 
you find the piano starts to crack . . . 

/I.C.: . . . and the drums fall apart. 
E.K.: And humidity really helps you. 
In fact, the more humid it is, the better 
the separation, too. 

Food is another thing. 1 think it's 
essential that a studio provides a little 
restaurant kind of thing so a group 
doesn't have to go out at 2 a.m. to try 
to find a restaurant. 

H.C.: What do you look for in a board? 
E.K.: Flexibility, cleanliness . . . ergo- 
nomics in the sense that something is 
easy to work, where you put your hands 
on the board, and you know the next 
place you put your hand it's gonna be 
a knob you can grab easily . . . that the 
equalizers are in good reach . . . that 
the pan pot is right where you want it 
instead of being way up at the top-end 
of the board, llow the hell are you 
going to mix like that? 

H.C.: Unless a gorilla is mixing. 
E.K,: The thing should follow a log- 
ical pattern. 

The new board at the Record Plant 
(New York City) is pretty well laid- 
out as is the one I designed at Elec- 
tric Lady. And, of course, my favorite 
of all time would be Helios. 

H.C.: I can't let you get away without 
talking about your work with Mr. Guitar 
and his group: Jimi Hendrix and his Ex- 
perience. What did Jimi want in an engin- 
eer? - Let's go back even further than 
that! Chas (Chas Chandler. Jimi's co-man- 
ager) found Jimi in the Village, took him 
to England ('66), they found Mitch and 

Noel (drums and bass), and you were on 
staff at Olympic. Before they contacted 
you, had they done HEY JOE at Kings- 
way? (London) 
E.K..: Mmm . . . (yes). Jimi and Chas, 1 
think, were basically unhappy with the 
sound. They knew it could be better than 
that. But Jimi looked for someone who 
had imagination -- someone who could 
"fly" with him, so to speak, in the sense 
of suggesting ideas and coming up with 
crazy things, and that would interpret 
technically what he was thinking mus- 
ically. 1 was the new, young engineer 
at Olympic, just starting to make my 
name, and they decided to take a chance 
. . . poor guys, 1 don't know why they 
did it. (laughter) 

H.C.: So he felt you could translate 
his "head" electronically. 
E.K.: Yes. 

II.C.: Going back to this "open" sound 
concept from your Olympic days. I 
seemed to notice it when you did I'OO 
DOO CHILD . . . if you did it or Gary 
Kellgren . . . 
E.K.: I did. 

H.C.: . . . which I assume was . . . 100% 
live? 
E.K.: Oh, yes, VOODOO CHILD was. 
Many tracks subsequent to that at 
Electric Lady, when we were working 
on the album2 just before he died 
(Sept. '70), while cutting live, I always 
had an M160 (Beyer) on his vocals. 
They're the only mike you can get any 
separation from and still give you a 
reasonable vocal sound. And more often 
than not, when Jimi would cut "live" 
vocals, we could never top them. 

I worked with him at the Record 
Plant in '68. In '69, we had a parting of 
the ways brought on because Jimi wanted 
to take over everything including mixing, 
and I had to put my foot down - not that 
I didn't want him involved. 1 wanted him 
involved - to the point where the best 
mixes were the ones where he was in- 
volved, but directed. I would sit down 
and prepare the mix and give Jimi a 
particular guitar or particular vocal and 
the interchange of ideas were good as a 
team. 

H.C.: Could you name some specific 
titles? 
E.K.: Oh, I would say . . . 1983' in par- 
ticular, a classic example - which was a 
14-hour straight mix which Jimi and I did 
together. I got the basic thing together 
and made suggestions, then Jimi would 
say: "Hey, could you make it sound 
underwater?" - that was his favorite 
phrase. Since there were so many things 
happening in the mix, it was essential 
that Jimi be involved. Once it got to the 
point where Jimi wanted to do every- 
thing - that's when I put my foot down - 
where we had the disagreement. It was a 
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short-lived disagreement to the point 
where 1 designed and built Electric Lady 
studio for him. 

H.C.: What do you mean, "Jimi wanted 
to do everything? 
E.K.: He wanted to mix and engineer as 
well. When it came to setting up the 
board, lie wanted to take over the board. 
At that time I felt very strongly about 
that someone taking over something 
which 1 was doing for him. And it later 
turned out, that he would leave every- 
thing to me. 

H.C.: It seems like he was going through 
a change in '69. 
E.K,: He was going through a change. 
He was recording at the Record Plant - 
1 didn't have anything to do with it. 1 
was designing and building him a studio 
and I was independent as an engineer 
doing Zeppelin, etc., plus building him a 
studio which took 13 months to build. 
He was very impatient, understandably 
so, it was a complex studio, solid as a 
rock. 1 ran it, built it, put it together, 
was recording, producing - it all became 
too much so 1 decided to break away and 
become an independent Producer-Engin- 
eer. I feel a lot happier about it. 

H.C.: How about your approaches on 
ARE YOU EXPERIENCED vs. AXIS 
vs. ELECTRIC LADYLAND? 
E.K.: Each album got consecutively 
more complex - I think ELECTRIC 
LADYLAND is possibly the pinnacle of 
special effects. 

II.C.: What about the development of 
Jimi in the studio? 
E.K.; Jimi was just developing as an 
artist and his music was getting more and 
more complex and 1 think it reflected 
itself in the way the albums were sound- 
ing. I had to develop more and more 

console layout 
Studio "A " Electric Lady 

stuff to do. 

H.C.: So more demands were made on 
you. 
E.K.: Yes, of course. 

H.C.: How many mikes do you think 
you may have used? 
E.K.; That's a very good question, 
(pauses) Snare, bass drum, two over- 
heads ... 4 or 5 mikes. 

H.C.: The reason I ask is: do you fol- 
low the theory that the more mikes 
you place on a drum set. the worse it 
will sound?. . . Phasing, hot-spots, etc. 
E.K.: Mmmmm . . . very difficult to 
answer that. It's more of what you want in 
a set of drums, if you want that "pre- 
sence" from each drum or if you want 
that big, overall, open, splashy spread. I 
use the combination of both. 1 can't 
really say one is favored over the other. 

H.C.: I noticed a definite difference in 
the presentation of Mitch between the 
first three albums and CRY OF LOVE2, 
RAINBOW BRIDGE*. 
E.K..: I think you can attribute that 
to Jimi's emotional and growing changes 
in his music and becoming aware of his 
"blackness" and aware of the fact that 
he had to start changing his image. 

H.C.: What I hear is change in perspec- 
tive: bass drum-snare balance, cymbals, 
etc. Instead of looking at a kit, I'm look- 
ing at individual items in that some- 
times shuffle-beat. 
E.K.: Bass and snare would be up more 
in the tilings you're thinking of. He was 
playing more of an R&B type of feel 
by necessity because of Jimi's influence. 
It certainly made everybody sit up and 
think. It had to influence his music - 
no question. He didn't want to get up 
on stage and jive around he just wanted 
to play music. 

H.C.: Which / think he accomplished on 
BA ND OF GYPSY'S, ('70) . 
E.K.: I agree. Outside of all the ranting 
of Buddy Miles. There was a lot of that 
edited out. 

II.C.: Could we take apart 1983 and 
AND THE GODS MADE LOVE off of 
ELEC'I RIC LADYLAND . . . if you used 
some phasing . . . 
E.K.; Yes . . . 

//. C. The panning, Jimi's guitar effects, 
the slowed-down bass drums on the intro 
of GODS. . . 
E.K.: At this point I would like to say 
that people should really try to discover 
those things for themselves. When it gets 
to special effects and such, 1 think the 
albums should rest as they are and 
people should just enjoy them for what 
they are. 

H.C.: Any comments on the Alan Dou- 
glas involvement? * 
E.K.: Absolutely not. Suffice to say that 
I refuse to recognize what he's done. 1 
think what he's done is a travesty of 
musical justice. I refuse to get involved 
in anything altering what a man has done. 
1 would never have gotten involved in 
it. Unconscionable!. 

11. C.: You also did some work with a 
New York group called Cactus, some of 
which you recorded at Electric Lady, and 
the drums of Carmine Appice also held 
up well for me, especially on something 
like SONG FOR ARIES. 
E.K.: Thanks. There was a certain 
amount of kidding that took place be- 
tween Carmine and Mitch and a mutual 
appreciation and admiration for each 
other's work. 

II.C.: I considered Mitch having more of 
a jazz-swing feel whereas Carmine had 
more of a heavy-handed 4/4 approach. 
Fair statement? 
E.K.: Oh, yea, fair statement. I think 
Mitch had the lighter touch and certain- 
ly more of the ability to play complicated 
fills and disturb the beat and then come 
back down on one. 

H.C.: I particularly notice on his brush- 
work on something like UP FROM THE 
SKIES. (AXIS LP) 
E.K.: Oh, that's great - that's lovely. 

II.C.: Another thing would be that when 
Hendrix was playing in '66-'67 Mitch did 
not always serve as the traditional time- 
keeper of the group in that he could float 
around and Noel (bassist Noel Redding) 
would be the anchor-man. 
E.K.: By necessity. Mitch had the ability 
to . . . almost read what Jimi was think- 
ing. Even though Jimi would dictate a 
lot of the things to play on the run-downs 
~ where to put accents and where to put 
fills ~ it was generally left up to Mitch's 
imagination, which was pretty vivid. Jimi 
would never cease to be amazed at 
Mitch's ability to play ridiculous things. 

H.C.: He's my favorite drummer . . . 
E.K.: He's certainly one of my favor- 
ite drummers -- no question about it. 
Mitch for me is really "it". 

H.C.: . . . and I wish he'd get back into 
the scene. How did your treatment vary 
in miking Mitch as more of a "lead" 
instrument as opposed to Carmine's 
dm m s ? 

*In 1974, Alan Douglas came into control of 
the rediscovered Hendix "wharehouse" jams of 
1967 - '70. After erasing members Mitch 
Mitchell (drums) and Noel Redding - Billy Cox 
(bass) from the multi-tracks, he added session 
musicians in these roles and "produced the two 
postumous Hendrix albums of 1975. 



E.K.: I remember miking Mitch on the 
AXIS album, which is the one you like, 
by raising him on that platform about a 
foot and using distant miking and close- 
miking — witli that D30 on the bass drum 
and, more than likely, 67's or C12's on 
the cymbals . . . probably C12's, and 87's 
on the floor toms. 

H. C.: What about his creativity ? 
E.K.; There were no meetings in 
advance, and Jimi created tilings in a 
very loose sort of fashion. He knew 
in his own head what he wanted to 
do and how he wanted to create -- he 
had pages and pages of lyrics to choose 
from - but he knew exactly what he 
was doing; every over-dub, every back- 
wards guitar solo, every double-tracked 
thing was very carefully worked out 
... in his own head. 

H.C. : In a very private sense then. 
E.K. ■ 1 n a very private sense. So I was 
not to know what he was going to do 
until he walked into the studio. 1 don't 
think anybody else did. There were 
jams and rehearsals, but 1 wasn't privy 
to them. 

H.C.: So it icas a matter of "let it 
flow 
E.K.: Very much. 
H.C.: I was very impressed by AXIS5 , 
which you did - particularly the drums. 
E.K.: Olympic Sound! 

H.C.: There seems to be a variance in 
the drums between AXIS and ARE YOU 
EXPERIENCED6 with Mitch. 
E.K.: Probably a different kit ... I pro- 
bably recorded them better. More than 
likely on AXIS, 1 set up a drum platform 
at that time. 

Over the last 4 or 5 years, if I could 
find 6 old 1)47^, I'd use them exclu- 
sively for drums. 

H.C.: The old tube-type. 
E.K.: Mmm (yes), one of my favorite 
mikes of all time. At Olympic the C12 
. . . the old C12's. Gy's of course. D20's, 
which you cannot find anymore -- rare 
beasts . . . or was it a D30. They only 
made a few of them. Also, a lot of AKG 
dynamics. 

II.C.: Do you remember using any of 
the BBC PCS mikes? 
E.K.: Very rarely. 1 hate them actually 
. . . lacked separation . . . horrible. If 
1 were to use a ribbon, it would have 
been for trumpets and trombones. Better 
than that was the old STC ribbon, sort 
of flat-shaped, made of brass, kind of 
wedge-shaped -- wonderful old thing. 
I try to follow the whole concept of 
classical recording to make the instru- 
ment sound as real as possible ... as 
natural as possible and that's the thing 
I strive for as much as I can. 

Title 

1 Electric Ladyland 

2 Cry Of Love 
3 Beggar's Banquet 
4 Their Satanic 

Majesties Request 

5 Axis: Bold as Love 

6 Are You 
Experienced ? 

7 Led Zeppelin 11 
8 Rainbow Bridge 
9 Jobriath 
10 Nature's Baby 
11 RunWith The Pack 
12 The Song Remains 

The Same 

EDDIE KRAMER 
Partial Discography 

Studio Artist 

B The Jimi Hendrix 
Experience 

B,C,D Jimi Hendrix 
A The Rolling Stones 
A The Rolling Stones 

A The Jimi Hendrix 
Experience 

A.D The Jimi Hendrix 
Experience 

D Led Zeppelin 
B.C.D Jimi Hendrix 

A Jobriath 
C Lena Horne 

E,F Bad Company 
C,G Led Zeppelin 

U.S. Label & 
Release Date 

Reprise 1968 

Reprise 1971 
London 1968 
London 1967 

Reprise 1968 

Reprise 1967 

Atlantic 1969 
Reprise 1971 
Elektra 1973 

1973 
Swan Song 1976 
Swan Song 1976 

STUDIOS WHERE THE MATERIAL WAS RECORDED 
A — Olympic, London 
B Record Plant, NYC 
C - Electric Lady, NYC 
D — Miscellaneous 
E — The Rolling Stones 

Mobil Truck 
F — Kendun, Burbank 
G - Todd-AO (film) 

Listen to 

the Sound 

of Dependability 

STL test tapes maintain a reputation as the most dependable 
and accurate tapes you can buy because of the consistently 
high standards produced on the finest precision equipment. 
In addition, they are available in more sizes than that 
offered by any other manufacturer in the world. 
Listen to the sound of dependability . . . and accuracy. Order 
STL test tapes and find out where your system really is. 
All audio widths from 150 mil. to 2-inch. Prompt delivery 
insures freshness. 

for the distributor in your area —Call or write: 

TABER Manufacturing & Engineering Company 

2081 Edison Ave. • San Leandro, Ca. 94577 • (415) 635-3831 
Tennessee distributors: Auditrdnics, Inc., Studio Supply Company 

For additional information Circle No. 119 R-e/p 



r^OUNDj^l 

v,^::.v::-w—   ; 

For two years, THE EXPRESS SOUND CO. 
has specialized in turnkey studio systems 
for people just like you. Working intimately 
with our clients, we have confronted and 
solved the complex problems relating dol- 
lars to performance. More than ever before, 
your success and profit will be born of hard 
work and talent. Mega-budgets are no 
longer the requisite ingredient in the studio 
formula. 

We're waiting to hear from you...with a 
quarter million dollar inventory, a com- 
plete technical services department and a 
committed and conscientious crew of pro- 
fessional people just like you. 

Even if you have a fortune to spend, we can 
still help you. 

1833 NEWPORT BLVD. 
COSTA MESA, CA. 92627 

714/645-8501 

R-e/p 30 For additional information Circle No. 120 



The new Quad/Eight Modular 
nixing consoles reflect tfc«ldef%:al * 
;echnology and quality 
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. . . and are priced to flt^ery budget. 
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SIERRA—16 to 36 inputs, 
plus 4 echo send/return 
modules, four selectable 
mixing busses and separate 
quadraphonic outputs. 

PACIFICA—16 to 36 inputs, 
ptus 4 echo send/return modules, 

elgit selectable mixing busses and 
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edo send/return modules, sixteen 
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"STANDING WAVES" IN ROOMS 

by 

Michael Rettinger, M.A. 

Consultant on Acoustics 

Encino, California 

FIGURE 1 R = Reflective Material A = Sound Absorbent 
S - Loudspeaker S = Loudspeaker 
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The term standing waves, in quotation 
marks of the title of this discussion, has 
come to achieve a derogatory meaning 
whenever control room acoustics are dis- 
cussed, and has indeed become a catch- 
phrase, a word used for effect by one 
having only superficial acquaintance with 
the subject. For this reason also, it is 
often employed to explain an undesirable 
room quality for which no other apparent 
reason seems to exist. 

However, the acoustics of all enclosed 
spaces are characterized by standing 
waves during prolonged tone passages. 
The phenomenon is called sound trans- 
mission characteristic, and was first in- 
vestigated by E.G. Wente of the Bell Tele- 
phone Laboratories in his "The Character- 
istics of Sound Transmission in Rooms," 
(Journal of Acousical Society of Amer- 
ica, October 1935, Page 123). The only 
rooms which do not conform to this effect 
over a wide frequency range are anechoic 
chambers, although even in these there 
occur low-fequency interference effects 
when it is not possible to achieve near 
100% absorption at the bass. 

Figure 1 shows these standing waves 
in a 10'x20'x25' room — about the size 
of a control room with a volume of 5000 
cubic feet. Before the application of the 
acoustic material material on the walls 
and ceiling of the enclosure, the room 
reverberation time was 2 seconds at 1000 
Hertz; after the application of the sound- 
absorbent, this time was 0.5 seconds — a 
time in the order of that of a control room. 



If you've planned on purchasing a quad console if you want a stereo console for a stereo coiv 
for your quad control room. A wise decision, trol room. The SP 800 B. 

If you were going to get a quad console for The SP 800 B. it can do anything the others 
your stereo control room. Good luck. can, but mixdown to quad. So what. 

It's only $4,500 retail price. 

FOR THE STEREO STUDIO 

You may see, hear, and feel the SP 800 series consoles at. 

TEXAS STUDIO SUPPLY 
2036 Pasket 
Houston, Texas 77092 
(713) 688-80S7 

HUN SOUND 
65 Lovell Ave. 
San Francisco/ 
San Rafael, CA. 94901 
(415) 454-2911, 
924-2600 

SOUND IDEAS 
151 West 46th St. 
New York, N.Y. 10086 
"(212) 575-1711, 
245-8221 11408 Collins St. N.H., CA. 91601 

(213) 769-7090 



Are you sure what the 

crossover point for 

your next installation 

should be? 

If not... 

you might think 

about including a 

Crown VFX-2 

in your tool kit. 

has continuously variable filters. With 
it you can "fine-tune" the crossover 

point in any sound reinforcement system. 
As a temporary test rig, the VFX-2 in- 

stalls quickly. You can diagnose crossover 
problems in existing systems, no matter how 
old or new, and prescribe a solution. 

For permanent installation, you'll find 
that the VFX-2 costs less than many fixed 
filters, and provides other advantages. For 
one, a 15dB gain that eliminates the need 
for input transformers. An 18dB per octave 
rolloff that's sharp by any standard. Cross- 
over points can easily be changed to suit 
different performances. The VFX-2 also 
works as a bandpass filter, or for tri-amping 
a mono system. 

Hum and noise 113dB below rated out- 
put (IHF), IM distortion less than 0.01%, 19 
inch rack mount. 

Try a VFX-2 on your next installation. 
Be sure. 

When listening f . A I I 
becomes an art, |bu4| ^"1 WLJ I I 

I J Box 1000, Elkhart IN 46514 

continued... 

"STANDING WAVES" IN ROOMS 

In diagram A of Fig. 1, the change in frequency from 900 
to 1000 hertz was effected in 100 seconds • about one hertz 
per second, and only one microphone was used to pick up the 
signal. The irregularities in the transmission characteristic are 
pronounced, the difference between "peaks" and "dips" often 
amounting to 40 dB. 

In diagram B, made with the same oscillator speed, six 
microphones were connected in parallel in picking up the 
signal. The irregularities in the transmission remained very 
much the same, because the resulting voltage from the array of 
transducers at any one frequency is proportional to the vector 
sum of the pressures at the six microphones. 

In diagram C, the change in frequency from 900 to 1000 
required only 5 seconds, or one hertz per 0.05 seconds. The 
transmission curve for this test is considerably smoother, 
because the interference effect between the direct and the re- 
flected signal is insufficiently long to produce marked rein- 
forcements or cancellations of the signal at the microphone. 

Diagrams D, E, and F pertain to the acoustically treated 
room, and were made under the same frequency change and 
microphone conditions as the opposing diagrams A, B, and C. 
The curves still contain irregularities, but the peaks and dips 
of the curve are much less pronounced. This is for the reason 
that less of the reflected sound can meet with the direct sound 
at the microphone to establish these interference effects. 

The point to notice is that all rooms, except anechoic 
chambers, are beset with standing waves as long as the signal 
is prolonged. 

Sometimes a more sophisticated but still inexpert commen- 
tator instead of speaking of standing waves will use the term 
"normal modes" or even the German equivalent "eigentones" 
to express his dissatisfaction about the hearing conditions in 
a room. But again he is not likely to describe the situation 
accurately, because all rooms have normal modes, and their 
number is a function only of the volume of the enclosure for 
any given frequency. Under the condition that: 

f ^ 3 c S 
16V 

3 x 1 130 x 1900 
16 x 5000 80 Hertz 

where c = velocity of sound (1130 feet per second) 

where S = interior surface of the room (1900 square feet 
for a 10 ft. by 20 ft. by 25 ft. enclosure) 

where V the volume of the room (5000 cubic feet for 
the 10 ft. by 20 ft. by 25 ft. enclosure) 

Thus, the number of normal modes up to the frequency 
under consideration is given by: 

N = " ^ - 3 
12.56 x f3 V 

3 x c3 

Thus, up to 282 Hertz, there will be 

12.56 x 2823 x 5000 
3 x 1 1303 normal modes. 

The effect of normal modes in a room, in the way of ac- 
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centuating certain frequencies, is much the same as for stan- 
ding waves — the more absorbant the room at a given freq- 
uency, the less is the effect. 

All these effects vary from place to place in a room. For 
this reason it is almost impossible to reduce the peak level at 
a given postion in the room for one frequency, as by placing 
a reflecting baffle at one place, without introducing a peak at 
another frequency. Also, when more than one mixer position 
is under investigation, it pays to position a real-time analyzer 
at each postion to learn of the effects at both places when 
changing the configuration of the room at one place. By using 
pink noise as the source signal, so that one sees the sound 
transmission characteristic at both positions, one is even made 
more aware of the futility of smoothing out the transmission 

characteristics by the use of reflecting baffles, helium filled 
balloons, rotating vanes, etc. 

One should also be aware of the fact that at those mixer's 
positions where the direct sound predominates over the gen- 
erally reflected sound, such structural changes in the room are 
equally useless in obtaining a smooth transmission curve. 
Indeed, in such a case it is hardly possible to talk of a trans- 
mission characteristic, because what one actually measures in 
the way of a response curve is that of the loudspeaker or loud- 
speakers (when more than one such emitter is operating at the 
same time.) The only recourse one has in such a case to achieve 
a smoother graph is to install either another type of repro- 
ducer, change reproducer postions, or employ a graphic 
equalizer towards the desired end. □□□ 

Our system is 

A & M Recording 
American Recording 
Applewood Studios 
A 8 R Recording 
Artists Recording Studio 
Astenk Recording 
Atlantic Recording Studio 
Audio Arts 
Autumn Sound 
Randy Bachman 
Bearsville Records 
Blood, Sweat & Tears 
Blue Rock Studios 
Burbank Studios 
Caribou Ranch 
CBS. N.Y.C. 
CBS, San Francisco 
Chapell Music 
Chariot Studio 
Chelsea Sound 
Cherokee Recording 
Chicago Recording 

techniques,inc. 

142 Hamilton Avenue, Stamford, CT 06902 Telephone: 203 359 2312 

MASTERING LAB CROSSOVER USERS 
Conway Recording 
Da'lasonic Recording 
Davlen Sound 
Dawnbreaker Studio 
Disney World 
Dynamic Sounds 
Earth Audio 
Falcon Records 
Frankford—Wayne 
4 Star 
Good Times Studio 
Great Lakes Audio 
Hallmark Studios 
Wally Heider, Los Angeles 
Hit Factory 
House of Music 
Hugo & Luigi Records 
John Kay 
Kendun Recorders 
David Kershenbaum 
Mama Jo's 
Manta Sound 

Mediasound, N.Y.C. 
Minot Sound 
MZH Studios 
Graham Nash 
Nimbus Nine Productions 
Ochoa Recording Studio 
ODO Recording 
Original Sound 
Paramount Recording 
P & P Recording 
Richard Perry 
Pmellas Music 
Producer's Workshop 
RCA, N.Y.C. 
RCA, Los Angeles 
RCA, Toronto 
Record Plant, N,Y,C. 
Record Specialists, Trinadad 
Roade West Recording 
Rockland Recording 
Salty Dog Studio 

Sigma Sound, Phila. 
Sigma Sound, N Y C, 
Sound Exchange 
Sound Factory 
Sound Ideas 
Sound Labs 
Soundmixers, N Y C, 
Springfield Sound 
Sundance Recording 
Sunset Sound 
Sunswept Studio 
Howard Schwartz Recording 
The Guess Who 
Toronto Sound 
United Artists Studios 
Valentine Recording 
Vantone Studios 
Venture Sound 
Village Recorder 
Western Recording 
Whitney Recording 

hard to beat 

The all time favorite monitor system in U. S. recording studios 
is the Altec 604. Add our Mastering Lab frequency divider 

with its improved mid-range, distortion-free crossover 
and extended bass and you have a system that is 

truly hard to beat. 
We have packaged 604s and M/L dividers in a bass reflex 

enclosure and named them Big Reds. For super bass 
response and increased sound pressure level, we add 

an extra 15" woofer, plus a low frequency crossover 
and call them Super Reds. 

Use our M/L dividers to perk up your present 604s 
or go all the way with either of our Red systems 

and join the list of studios that benefit from 
monitoring with the Mastering Lab system. 
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ACOUSTICALLY / AESTHETICALLY TREATING 
the 

STUDIO 

By way of introduction, our exper- 
ience over the past few years has involv- 
ed, in most cases, working with smaller 
studios, and smaller budget-restricted, 
start-up studio packages located in the 
South-East and lower Mid-West. (Al- 
though, we must emphasize that we have 
also done some fairly sizeable and expen- 
sive jobs, as well.) All of this experience 
leads us to author this article in the belief 
that by describing one of the most typical 
of our recent projects, as well as detailing 
several solutions to, more or less, com- 
mon problems, we will be answering a 
number of the most frequently asked 
questions about small studio acoustics. 

In working with the smaller start-up 
situations it typically happens in, relative- 

on a 
LIMITED BUDGET 

by 
EMU HANDKE 

Nashville Studio Systems 
Nashville, Tennessee 

ly speaking, the same way: There is an 
overabudance of everything intangible 
. . . creativity . . . enthusiasm . . . talent 
. . . everything. Everything, that is, but 
financial resources. It becomes fairly 
apparent, pretty quickly, that, yes! we 
are going to have (barely) enough for the 
for the hardware; the console, the tape 
machines, the monitors, the mikes, etc., 
but where, oh-where are we going to get 
the money for acoustical treatment. 

Closely associated with this primary 
economics problem is the location and 
the physical layout of the studio and 
control room. It isn't at all surprising, 
after all this time, to be shown the site, 
which is, generally, the most useless, least 
adaptable space and environment avail- 

able. I hen very quickly thereafter comes 
the inevitable question: What can I do to 
make this garage (or basement, or store- 
front, etc.) acoustically correct? 

Before reading the next lines do not, 
do not become disheartened, yet! 

The usual first response to the quest- 
ion is, "You can't unless you have, or 
want to spend a lot of money." In most 
situations there are just too many general 
problems to correct. 

Ah . . . but, read on . . . 

there is a way to give your studio some 

 . . . continued — 
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Your professional turntable 

cannot match the performance 

or reliability of this one. 

' - J 

TheTechnics SP-10 MKII. 

Every professional needs the precision of the Technics 
direct-drive system. That's why radio stations use it. And 

discos abuse it. But every profes- 
sional also needs abundant 

torque. And now you can have 
it. In the SP-10 MKU. 

At 33'A RPM, the SP-10 
MK H will reach the exact 

playing speed within 0.25 of a second. 
That's less than 1/12 of a turn. While it comes to a dead 
stop in only 0.3 of a second. And you don't have to 
worry about subtle slowdowns because a tracking force 
of even 1,000 grams won't noticeably affect its speed. 

You won't find any belts, gears or idlers in the SP-10 
MKU. But you will find our lowest wow and flutler ever 
(0.025% WRMS). Inaudible rumble (—70dB DIN B). 
And a platter that spins at the exact speed (33,/3,45 or 
78 RPM) regardless of fluctuations in AC line voltage or 
frequency. The reason; A quartz-locked frequency 
generator DC servo motor. 

And the SP-10 MK U is as reliable as it is precise. 
Even with its abundant torque, you can stop the platter 
with your hand. Because we designed it to take all the 

punishment a professional can dish out. Even after years 
of continued use. 

You'll also get all the refinements a professional 
needs. Like a quartz-locked stroboscope. Remote control. 
Electro-mechanical braking. A dynamically damped 
platter. And a separately housed power supply. 

The SP-10 MKII. One component in the new 
Professional Scries from Technics. 

r Panasonic Company 
Technics Dept. 718 
One Panasonic Way 
Secaucus, N.j. 07094 
Attention: Sid Silver, 
Technical Service Specialist. 
□ Send me technical information on the 

Technics SP-10 MK II turntable. 
□ Have a Technics audio specialist call for an appointment. 

Tfechnics 
by Panasonic 

Professional Series 

1 

\AML  
COMPANY- 
ADDRESS — 
CITY  -ZIP- 

L 
AKF.A CODE. _PHONE NUMBER. 
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The Return 

Of Professionalismlb 

8-Track Recording. 

the normal trapping found in most drum 
booths. Of course, since the louvers are 
individually controlled, it is possible to 
have either the trapping or the hard sur- 
face, or anywhere in between. The trap- 
ping is packed with insulation and on the 
outside of the baffle vvc covered the insu- 
lation with burlap. 

. hard side of the baffles — 
louvers open and dosed - 
 1 !1Bap 

i i . 
To top the booth off we used the 

ubiquitous eight-feet-across beach umb- 
rella. The umbrella was suspended from 
the ceiling by ropes, connected to pul- 
pulleys. Obviously, it is possible, then, to 
raise and lower, or tilt the umbrella for 
any sound that is required. This gives us a 
good deal of control of a generally troub- 
lesome instrument, that has the tendency 
to bleed over into other microphones out- 
side of the booth. 

Scully's 284B-8 doesn't com- 
promise on quality. It's the only 
master recorder/reproducer of 
its type that handles 14" reels at 
speeds up to 30 ips. And when 
you consider its other features, 
you'll know that the 284B-8 is 
a sound investment. 

• Handles 1" tape on lO1/^" as 
well as 14" reels 

• Standard DC capstan servo 
with pitch control 

• Innovative low-noise 
electronics 

• Motion direction sensing 

• Dynamically operating 
disc brakes 

• Variable speed accessory with 
L.E.D. speed read-out 

Sales, service and replacement 
parts are available from over 
2(30 distributors worldwide. 
Get the facts, contact Scully 
Recording Instruments, Audio/ 
Electronics Division of Dicta - 
phone Corporation, 475 Ellis 
Street, Mountain View, 
CA 94043 (415) 968-8389 
TLX 34-5524 

®Scully 

Recording Instruments 

BAFFLES - 
The sound separation baffles were the 

most common type. Dimensions were 4 
feet l'/2 inches high, by 4 feet 3 inches 
wide, by 7% inches thick. The baffles 
were stuffed with 6 inches of insulation 
and covered with burlap. With a couple of 
baffles, it was decided to face one side 
with wood in order to yield a live sound 
from that side of the baffle. This was 
done so that these baffles could be rolled 
together to create a live area, specifically 
for recording acoustic guitar. 

Thanks to the cooperation of Walt 
Johnston, his secretary Margie Landgraf, 
and Bruce Bolen; all of Gibson Guitar of 
Nashville, and Norlin Music the studio 
turned out to be a warm, inviting place, 
and taken altogether, a more than fairly 
acceptable acoustical product. 

In closing, we would like to again 
emphasize that an acoustical exercise 
such as this one is nut . . . we repeat . . . 
is not . . . guaranteed acoustics . . . but, 
IT WORKS! 
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are raised and manuevered into place 
along the parallel walls. (Simply bolted 
into place they can easily be removed, 
at some future time, if they need to be 
moved.) 

With the frames mounted on the walls, 
insulation (for as much sound isolation as 
possible) was stuffed into the frames, be- 
ing retained by stapled chicken wire. The 
frames are then faced, alternately, pre- 
senting the room with a sequence of hard, 
live, reflecting (wood) surfaces, and soft, 
dead, absorbing (burlap) surfaces. By con- 
tinually reversing the panels, right down 
the wall, it was possible to keep the hard 
and soft sections opposite each other. 
It is important to note that the wood 
panels are fastened to the angled fair- 
ing strips producing an angularized wall, 
effectively eliminating the parallel wall 
problem. 

SOFT 
Burlap 

HARD 
Wood 

WALL PANEL DETAIL 
To complete the walls finishing strips 

were used to cover the bolts. The result 
was a surprisingly permanent looking 
installation. 

The I5ASS TRAP - 
The Bass Trap at the end of the room 

was constructed in a similar manner. 
Panels, 4' by 8' but, this time, by one 
foot thick were built on the floor, stuffed 
with 18 inches of insulation which was 
then compressed into the one foot 
thickness. 

This was, in turn, covered by slotted, 
perforated board. With the bass trap 
panels hoised into place and bolted to the 
wall, the entire trap area was then cov- 
ered with carpet. 

The live wall at the opposite end of 
the room was also built with the panel 
idea. However, after stuffing the panels 
with insulation, they were just covered 
with medium-to-hard rough sawn oak. 
All of the wood used for the live areas 
was the same rough sawn oak. Oak is ord- 
inarily a little too hard, in our experience, 
but it was selected for this job because 

. . . ballasted drum 
booth base 

under construction - 

. . . completed drum booth 
surrounded by baffles 

and covered by the umbrella - 

areas under the snare drum. If this is des- 
ireable a section of the carpet can be cut 
from beneath where the snare drum sits. 

To enclose the front and sides of the 
drum booth we built three baffles. These 
are somewhat thicker than the baffles 
ordinarilly built for instrument separ- 
ation. The dimensions of these are four 
feet, one and a half inches high, by four 
feet seven and half inches wide, by eleven 
and a half inches thick. The reason for 
the extra thickness is for the trapping 
effect, but the panels were designed to 
have moveable wood louvers. These 
louvers were constructed so that when 
shut a solid hardwood side was presented 
to the drums to yield a livelier sound. 
However, when the louvers were in the 
open position, the condition would be 

. . . completed 
covered with 

carpeting - 

of the "look" as well as the price, which 
was pretty friendly. 

After all the panels were in place on all 
of the walls finishing strips were used to 
cover any visable counter-sunk bolt hole. 

The DRUM BOOTH 
The Drum Booth was, of course, 

placed in a corner of the room so that we 
could utilize two of the existing walls, 
eliminating the need for additional con- 
struction. The booth area is seven feet, 
six inches high by the same dimension 
deep. As shown, a drum riser was built 
about 6 inches high. Having filled the 
riser with sand to give it a good solid 
base, a heavy one inch plywood deck was 
placed on top. The entire riser was carpet- 
ed. There are those who like live wood 

. . . bass trap 
under 

construction - 



Looking for a Recording Studio? 

Whether you are looking for studio 

lime, equipment or design, you owe 

it to yourself to find out what 



from acoustic design 
to down beat... 



Musnans 

Monitors and 

Microphones 

don't always 

Mix! 

Eight years of 

professional touring 

experience have at 

least taught us the 

things that 

DON'T work! 

Custom electronic systems 
for musicians require exper- 
ienced engineering and 
stage savvy! 
Our background includes 
working with: The Doobie 
Brothers, Jefferson Air- 
plane, Traffic, Derek and the 
Dominos, The J. Geils Band, 
Roberta Flack, Bob Hope, 
Etc. Etc. 
BISONBUILT builds; Total 
P.A.s, Special application 
monitor systems. Artist con- 
trolled amplification systems 
for all instruments. 
Complete continuity from 
connector to road box. 
BISONBUILT packages elec- 
tronic systems for the pro- 
fessional touring musician 
who requires total reliability 
first time around! 
If this is you, contact: 

96 David Hadler Salina Star Route 
Boulder, Colorado, 80302 

(303) 442-0639 

coordinate 0 25 50 75 100 
pan position 1 2 3 4 

name left left-center center rignt-center right 

The lengthwise axis, showing the five major placement points and their corresponding 

Figure I. No doubt there is a threshold of sorts for where we begin to perceive a 
non-coincidence, or difference, of panning position. Certainly it would be hard even 
with a lot of left-right separation on the instruments to detect a spread of seven units 
or less, i.e., if the panning positions of the left and right sides were separated by seven 
or less units on the lengthwise axis. And no doubt level - of that particular instrument, 
of everything else, and the recording as whole - is a factor as well, all circumscribed 
by the probable fact that, like vision or pure hearing, people's perceptions differ. So 
we will call this threshold - wherever it might be — the beginning of a "substantially 
different panning position ". 

0   a possible 

new way to define the least precise of the engineer/ 

producers' mixing options hy Paul Laurence 

As every elementary student of re- 
cording knows, the ways in which a con- 
sole can process a sound fall into four 
basic categories: changes in volume 
(level), tone (most often equalization), 
reverberant qualities and much of front- 
back placement ("echo"), and left-right 
placement (panning). And panning is 
usually mentioned last, not only be- 
cause it's considered the least important 
of the four (having technically no 
influence upon the actual "sound"), 
but also because it's just plain old hard to 
talk about, with any degree of con- 
ciseness, anyway. "Now 1 want that 
piano over to the left - not all the way 
over, but so that . . . it's near the guitar, 
sort of touching it, but not so that it 
gets in the way of the vocal. What I 
mean is for his right hand to be over ... ". 

And, on it goes. This article proposes 
an alternative to all that - a standardized 
and unambiguous structural framework 
for the panning function, which will 
not only help us in conveying what we 
mean in talking about it, but also in 
being able to manipulate it more pre- 
cisely . 

Let us subdivide the stereophonic 
spectum's left-right axis into 100 equal 
units. Normally in a case like this (where 
there is a clearly-defined midpoint 
the center panning position and the left 
and right halves are mirror images of each 
other), the midpoint would be assigned 

the value of 0, with the numbers pro- 
ceeding negatively to the left and pos- 
itively to the right. To do so, however, 
would necessitate having to deal with 
two variables: direction relative to our 0 
(meaning + or -) and distance ( the num- 
ber of units). In the interest of ease of 
operation and minimizing the likelihood 
of confusion between hastily-scrawled 
"+"s and " "s, our purposes might best 
be served in making the panning model an 
absolute value scale, whereupon an 

Fig. 2. The "natural" drumkit, approx- 
imating the way our ears would hear 
it from, say, 6 - 15 feet away and directly 
in front. The most complimentary miking 
would be two fairly distant mikes for the 
left and right sides, and one more - but 
not too close - for the kick, each micro- 
phone having its own track of tape. In the 
mix, the kick is centered (consistant with 
the visual picture of a drumkit viewed in 
this way), and the sides are kept in comp- 
aratively close — less than a 60% spread 
— to keep the kit in proportion with the 
other instruments. 
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instrument or track of a tape's panning 
position can be identified with just a 
number. 

So, the left-hand axis goes from 0 to 
100, with the five basic placement points 
being at 0 (far left), 25 (left-center), 
50 (center), 75 (.right-center), and 100 
(far right), also known as placement 
points 1, 2, 3, 4, and 5 respectively. 

This model can be at least somewhat 
correlated with the sweep of the panpots 
themselves; the furthest left position (be 
it 6:30, 8:00, or whatever) being 0, 
12:00 being 50, and the furthest right 

position being 100 on the lengthwise axis. 

AN ANALYSIS OF THE QUALITIES 
PLACEMENT AND SIZE AS THEY 

RELATE TO THE INDIVIDUAL 
TRACK 

PLACEMENT: 
Everything that you hear on a re- 

cord appears somewhere along the 
lengthwise axis - it lias placement, in 
other words. Except for those compar- 
atively rare instances where something 
is performed for the mix and hence exists 

Fig. 3. A common reorchestration, 
beginning pretty much with 16-track 
tape. Non-"natural" aspects include the 
overhead (a perspective you could not 
hear standing 6-15 feet in front of the 
drums), the fact that it's a mono over- 
head (we hear in binaural), the snare 
delay (again giving you an impossible 
perspective, and of just one drum), 
the centered snare and high hat, and 
tin- full stereo spread (which places you, 
the listener, practically inside the kit). 

r 

Fig. 4. To create an 70% drum spread, 
you would not send your drums I, and 
drums R tracks to 15 ami 85 respectively, 
because to do so would be to ignore the 
fact that a mono track (which is what 
each of the sides is) will extend 12.5 units 
to either side of its panning position at 
a moderate level in the mix, giving you an 
actual drum spread of 70 + 2 x 12.5, or 
a 95% spread. For a 70% spread, send 
your coordinates to 27.5 and 72.5 on 
the left-right axis. 
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Professional Musicians 

Need Professional Equipment 

Trouper Series live music mixers are built for you the profes- 
sional musician; who wants professional performance. Take just 
what you need! You can expand your basic system at any time, 
as well as add our optional accessories. Bolt them on, plug them 
in, and you've got one of the most flexible, portable custom mix- 
ing systems available at less than half the price. Our mixers and 
accessory packs fit neatly into extra durable, ready-to-travel 
flight cases. If you want the world to hear you at your best, check 
out the Trouper Series and write for our free catalog. 

ursihsvfMe D6SIGN6RS & MANUFACTUR6RS OF PROFESSIONAL AUDIO SYSTEMS & GQUIPM6NT 
S5S9 CAHUGNGA BLVD NORTH HOLLYWOOD.CALIFORNIA 91601 / 213 98S-9SOI 

only on the mixed master, the instru- 
ment's panning position is that of the 
track of the master tape from which 
it was derived. A track's panning pos- 
ition is essentially that point along the 
lengthwise axis that coincides with the 
track's own midpoint (defined as the 
point exactly midway between the 
track's furthest left and right extents). 
And, of course, a track may be sent 
to or "have as its panning position" any 
point along the axis. 

Now to talk about all the placement 
aspects of something like drums entails 
getting into two further areas; One 
assuming stereo drums — is its "spread". 
Nowadays the final drum picture is 
almost always derived from two or more 
tracks of topkit sent to substantially 
different1 panning positions on the 
lengthwise axis, creating "stereo drums". 
Now with two tracks of different though 
significantly-overlapping perspectives of 
one instrument playing simultaneously 
for both, you can in the mix enlarge 
that instrument's size, totally indepen- 
dent of level, to be all out of proportion 
to those of the song's other instruments, 
so much so that just knowing its panning 
position doesn't give you nearly enough 

CENTERED MONO OR SMALL SPREAD STEREO TOPKIT 

LATERAL KICK 

STAGGERED MONO OR SMALL SPREAD STEREO TOPKIT 
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information about what that drumkit 
really looks like. We must talk about its 
spread as well the total distance it 
covers on the left-right axis, rather than 
just the coordinates of the outermost 
tracks. Likewise, the midpoint or "pan- 
ning position" of the drums as a whole 
might be similarly redefined as the point 
halfway between its furthest left and 
right extents. 

And, also, because the drumkit is 
a three-dimensional instrument over whose 
surface can be found a variety of different 
textures, there is the consideration of 
"internal placement" the placement of 
the individual components within the 
spread , This fact of having different and 
at least partially isolatable textures, in 
conjunction with limitless possibilities for 
spatial reorchestration made possible 
through multi-miking and multi-tracking 
make internal placement a must if one is 
to really communicate the subtleties of a 
particular kit. 

SIZE: 
For a track to be anything more than 

"barely audible" is for it to necessarily 
occupy more space than just its place- 
ment point; it has size. And how do you 
measure this size? You don't. You esti- 
mate. To do this you must first of all 
get in the right state of mind. Then sit 
right in between your speakers (or better 
yet, put on a set of headphones), and bal- 
ance the two sides of your ears so that 
the center-panned tracks are exactly 
in the center. The lead vocal or bass 
guitar are perhaps the two consistently 
best reference points here. Then on top 
of or behind the music, you superimpose 
the left-right axis. And it's been found 
that it is fairly easy to "measure" a track 
relative to any one of the four 25-unit 
segments demarcated by the suggested 
five basic placement points. 

And generally how large are tracks? 
Conveniently, a mono track will rarely 
create a spread of even 25% at a fairly 
high level in the mix. Or, stated another 
way. the track will seldom extend more 
than 12.5 units to either side of its place- 
ment point. 

A stereo spread, being composed of 
at least two (by-themselves) mono tracks, 
is likewise influenced. Specifically, it will 
extend 12.5 units to the left of the left 
coordinate and correspondingly to the 
right of the right coordinate, creating a 
spread of 25 units beyond merely the 
distance between the furthest left and 
right panning positions. 

A track's size is determined by many 
factors, first and foremost, what that 
instrument sounded like live. Intangible 
though it may be, people do agree that 
some players "just have a big sound . 
"big"ness oftentimes being related to 
"goodness". (Certainly this is the gen- 
eral belief in the area of drums, where it 
is said "The better the drummer the 
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fewer mikes you need and the farther 
away they can be"). Judy Garland had a 
big sound, and so did Jim Morrison. Jim 
Gordon has a big sound. Among bands, 
the Who and Led Zeppelin (both, you 
should note, just three pieces) are known 
for their large sound. Andy Johns 
touched upon this ("R E/P'\ October 
1975) when he said of Zeppelin: "... it 
is such an immense sound when those 
three guys are playing together ... Their 
records are just an attempt to get what 
they sound like in a real situation." 

Another factor is the actual level at 
which the guy is playing, which most 
would agree is directly proportional to 
the size from both a tonal ("it fills the 
sound out") and pure level vantage point. 

Leakage is a very complex, if usually 
not too significant factor in a track's 
size. There arc three major groupings of 
variables, all interrelated to form a com- 
plex matrix of relationships. First we 
must ask: "How much is this instrument 
leaking?" Or, restated: "How much is 
this instrument going into other mikes 
and being recorded on what will be final 
tracks?" Then, "What are the tonal 
qualities of all those respective leakages?" 
1 hat is, how all has the signal degenerated 
by travelling through different amounts 
of space to get to all those microphones? 
And, lastly, "Where do all the leakage 
images appear in the mix relative to the 
instrument itself?" As panning coinci- 
dence partially offsets the broadening 
potential of the leakage. 

In the days of 4-track tape (to say 
nothing ot 12-input boards), leakage was 
a much greater factor than today. Who 
can imagine the records of the Big Band 
Era without that room sound and those 
super-distant horns? Or, Da Blooze 
without leakeage? 

Leakage - drum leakage especially - 
was a very imporatant aspect of the 
early Beatles sound. Their early rec- 
ords, simple as they were, were dissected 
by many in an attempt to come up with 
some halfway-concrete explanation for 
the worldwide madness known as "Bea- 
tlemania" . "Newsweek" found the first 
few Beatle offerings "stupefyingly re- 
petitive", an English musicologist noted 
their "pentatonic clusters", and many 
spoke of this thing called the "Beatles 
Beat". 

And part of the "Beatles Beat" was, 
of course, not only what Ringo was 
playing, but the actual drum sound as 
well. As such, it was not an extraor- 
dinary drum sound — certainly not 
"powerful" by any means - but it did 
have a special something, one reason be- 
ing because of the leakage situation. 

There was first of all quite a lot of 
drums leakage, because electric guitarists 
and bassists didn't play nearly as loud in 
the studio then as they do now, there was 
little in the way of baffling, and the 
vocals were as a rule done live. All of 
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Now relax, playfully invite your muse, and transform these tracks, 
adding body, stereo perspective, flanging, and a host of other time-base ef- 
fects. Since Lexicon introduced digital delay over six years ago, most studios 
have come to depend on it at least for doubling and slap. Now, the stereo 
102-S with the new VCO module* produces many other effects, including 
more natural double tracking, flanging, vibrato, time delay panning, extreme 
pitch modulation, and signal transformation for special effects. Of course, 
you can also use the two channels for completely independent processing. 

The Lexicon Delta-T has earned an enviable reputation for its 90 
dB dynamic range, impeccable audio quality, high reliability, and functional 
modularity. All this is retained in the new 102-S, while two channel operation, 
finer delay steps (5 ms), and the VCO have been added. And the 102-S is 
economical. Its totally modular construction allows you to start with a bare 
bones mono system and expand later as needs and budget grow. We'll help 
you define the configuration you need to get started. Call or write Lexicon 
for further information. 

Write on your letterhead forAN-5,Stud;o 
Applications of Time Delay. A 30-minute demo 
tape is also available for $1 in cassette, or $5 on 
7 1/2 ips/2 track tape 

*The new VCO module also fits any 102-B or C 
mainframe to enhance its time-base signal processing capability 

lexicon 

60 Turner Street 
Waltham, Massachusetts 02154 
(617) 891-6790 
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these factors contribute to the second im- 
portant characteristic of the early Beatles' 
drum leakage, namely that each leakage 
is tonally distinct. Looking at the three 
tracks laid for the basic, we have the 
track that the drums are on (with the 
bass), and then the two tracks it's leaking 
onto; the lead guitar/rhythm guitar (pre- 
sumably recorded from the amps and fair- 
ly close to the drumkit), having one kind 
of drum leakage, and the vocals (whose 
mikes were presumably further away 
from the drums), having a treblier drum 
leakage image. The difference between 
these two leakage images was made great- 
er in the mix by adding reverb to the vo- 
cals, and therfore to that track's drum 
leakage as well. Thirdly, possibly by con- 
scious intent but more likely because 
that was the way things were generally 
panned in those days, they maximized 
the effect of all this drum leakage by 
"spreading it out" in the mix such that 
some kind of drum image appeared at all 
three panning positions. Beyond this 
even, the weakest and furthest-back 
leakage image (the one on the vocal 
track) usually appeared in the middle, 
giving the drumkit the maximum poss- 
ible spread. And under these three con- 
ditions (an instrument is leaking at a 
fairly high level into the mikes of what 
will turn out to be two or more non- 
similarly-panned tracks), there is often 
created a multi-textured, discontinuous 
(often chaotic) "crazy quilt" effect, 
making localization difficult. 

Another factor in the ultimate size 
of an instrument is how it was miked, or 
more accurately "From how many diff- 
erent perspectives - direct included - 
was it derived?" To a point, adding ano- 
ther perspective contributes another tex- 
ture tonally, adds to its definition vis- 
ually, and also builds up the size, all more 
so if the perspectives are treated differ- 
ently. With a three-dimensional instru- 
ment like drums, this broadening occurs 
quite naturally in the course of multi- 
miking, as almost every mike of the kit 
will see at least a little of what all the 
other mikes are there to record. In a nut- 
shell, every channel is getting a (radically) 
different mix of the exact same program. 

With a mono sound source such as an 
electric guitar (amp), you can create in- 
tra-instrument leakage by adding addit- 
ional microphones, that is, perspectives. 
And it is interesting to note that both the 
Who's Peter Townshend and Led Zeppe- 
lin's Jimmy Page regularly use a combin- 
ation of close and distant miking for 
their guitar overdubs. Just listen to 
"Who's Next" / "Quadrophenia", or 
"Houses of the Holy" / "Physical Graf- 
fiti". 

Getting into the effects on a track's 
size of all the different means of signal 
processing can be tricky. With limiting 
and compression in particular this is 
true. As they influence both the level 

and the "picture" opinion seems pretty 
well divided on the subject of whether 
they make a sound larger or smaller, and 
indeed there are convincing arguments for 
both viewpoints. This much we do 
know: Limiting and compression bring 
the peaks down, making it in a sense 
"less loud", and as level relates propor- 
tionately to size, we d have to say that 
they make the track smaller. Or, we 
could say that limiting and compression, 
in bringing up the average excursion, 
make the track louder and hence larger. 
Both limiting and compression "shave off 
the ragged edges" and hence tighten up 
the focal field, compression engendering 
that "squeezed-in" or "squashed" quali- 
ity, all of which would seem to reduce 
the track's size. Yet we could say that 
limited or compressed track is more 
rhythmic, more predictable, punchier, 
or "harder", all of which would seem to 
indicate an increase in size. And the pro- 
cess of expansion fits neatly in here as 
well - just think of it as "de-limiting" or 
"de-com pressing". 

The influence of equalization on 
a track's size is also fairly complex. The 
best way to talk about it is in terms of 
the three general bandwidths: Lows (up 
to 250 Hz.), Mids (250 Hz. - 1.5 KHz.), 
and Highs (1.5 KHz. and above). With re- 
gard to just level, boosting always adds, 
so in this regard makes the track larger. 
Now in terms of just the visual aspects, 
it's something else again. Boosting adds 
tone or "fullness", so I guess you'd have 
to say it makes the track louder (and 
hence larger), and conversely ducking 
makes the track "thinner", "less there", 
or smaller. Now this is true except for 
the high frequencies, which when boost- 
ed give that edge - a "pointiness" - 
which could be seen as making the track 
smaller. And conversely here, rolling off 
highs (especially above say 3 KHz.) can 
make the track "darker", fuller, or larger. 

Then there is a category of miscell- 
aneous ways to shape a sound, almost all 
of which seem to make the track larger. 
Certainly, any of the ones that introduce 
a real or simulated "motion" to the 
sound ~ like the Leslie speaker, tremolo, 
phase-shifting, wah-wah, or various syn- 
thesizer processings ~ contribute size. 

Three of the most important deter- 
minants of a track's size don't usually 
happen until the mix. First there is that 
vast cornucopia of different processes 
known as echo, which always broaden a 
track in terms of pure hearing (say from 
a mono radio), and 90+ percent of the 
time from a visual standpoint as well. 
Let's talk about reverb. Reverb usually 
broadens the original image, along both 
axes, the crux of the issue being where 
the return shows up along the lengthwise 
axis relative to the original signal. With 
a mono chamber, you could really only 
say that the reverb visually broadens the 
tracks that it comes up behind, or at 
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least close to. A perfect example of 
placement disassociation of send and 
return would be (again) the early Bea- 
tles records. Especially on something 
like ''From Me To You which was 
mixed to the 2-track listening configur- 
ation, with all the instrumentfs on one 
track, and the vocals and harmonica 
overdubbed on the other track, meaning 
zero inter track leakage. Only the vocal 
track was echoed, and the return was 
panned to the same position as the in- 
struments track, in no way visually broad- 
ening the vocals, which appeared on the 
other side of the left-right axis. A normal 
mono chamber, panned center, could be 
seen as broadening all the centered tracks 
given reverb. A stereo reverb situation, 
where the return comes up directly be- 
hind the send, broadens all the tracks 
echoed. 

With delay echo, there are a number 
of variables, all interrelated, which deter- 
mine whether the original signal's size is 
increased or not. First is the time inter- 
val. As the human ear cannot distinguish 
two bits of auditory information occurr- 
ing within 30-40 milliseconds of each 
other and below, a delay below this thre- 
shold will invariably broaden a track from 
a purely aural vantage point. As far as 
visually, we can say that the shorter the 
interval, the further it can be panned 
from the original signal and still preserve 

the illusion of just one (broadened) 
signal. And the converse holds true as 
well, that a slow repeat has got to be 
panned closer to the original signal to 
effectively broaden. Then there is the 
question of level of the delay. The louder 
the delay, the more likely it is to be per- 
ceived as a separate signal, i.e., the less 
it will contribute to the track's size. And 
lastly, there is the aspect of tonal dis- 
creteness. A wah-wahcd delay, for ex- 
ample, would probably stand out as a 
distinct thing at anything more than a 
minute level, as would be the case with 
a delay KQed radically differently from 
the original track. 

If our instrument is stereo, it can be 
spread to any number of different sizes. 
There is a very interesting anomaly in 
talking about the size of tracks that 
compose a stereo instrument, namely that 
they seem - only in the presence of at 
least one other track composing the same 
instrument - much larger than an ordi- 
inary mono track. This is probably due 
to in many cases composing a two- or 
three-dimensional instrument (like piano 
or drums) to begin with, being at least 
semi-distantly miked (which makes it 
larger than being close-miked), intra- 
instrument leakage on the other tracks 
composing that same instrument, and 
oftentimes actual elements in common 
with those other tracks. 

With regard to the average (mono) 
track though, level in the mix is by far 
the most important factor in its size. 
Any track - even if totally "dead", 
"dull", or "presence"-less - can be made 
larger than any other mono track simply 
by giving it more level. 

A FUZZY OVERVIEW: 
PERMUTATIONS OF THE BASIC 

DRUM PICTURE 

It is true that there are nearly limit- 
less varieties of drum pictures. Consider 
this particular tip of the iceberg: Limit- 
ing ourselves to just talking topkit vs. 
kick (ignoring the snare, cymbals, and 
everything else), limiting ourselves to 
just kits with one kick drum, excluding 
medium-spread topkits and large-spread 
topkits, ignoring all the different ways 
there are to mike, equalize, echo, pan, 
mix, and otherwise modify drums, lim- 
iting ourselves to just five placement 
points along the lengthwise axis ("lat- 
eral" meaning 0 to 100, "staggered" 
meaning 25 or 75, and "centered" 50), 
and ignoring pictures which are mirror 
images of ones we already have, there 
are still 13 different basic types of drum 
pictures. Some of them, of course, are 
totally preposterous, and could be of 
value only in the rarest of circumstances. 
Still, it gives a clue to that left undrawn. 

The New Price/Performance Reverb Leader: 

Introducing the new dual channel Orban/Parasound 
Spring Reverb. The new 11 IB retains all of the electri- 
cal features of its popular single-channel predecessor 
and augments them with a new bass control and "quasi- 
parametric" midrange control. The new midrange 
equalizer permits stepless adjustment of its _tl2 dB 
equalization range, as well as continuously variable 
center-frequency and bandwidth. This equalization 
flexibility is unparallelled in the low-cost reverb field and 
effectively complements the simple equalizers usually 
found on low-cost mixers and consoles. 

Included in the new package is our unique "floating 
threshold limiter" which minimizes "spring twang" and 
provides absolute protection from overload. And our 
highly-respected electronics provides a bright, super- 
clean sound with the best signal-to-noise in the spring 
reverb field. Most remarkably, the two-channel 111B 

costs exactly as much as our single channel model. The 
only thing you give up is the flexibility of our dual- 
chassis construction —now the spring is mounted with 
the electronics. 

At $695 for two channels, the 11 IB provides the 
quality alternative to the cheaper, consumer-quality re- 
verbs on the market. With industrial-quality construc- 
tion, line-level balanced outputs, compact size, and 
smooth, four-spring (per channel) sound, the 111B is 
the ideal choice for the user with space and/or budget 
limitations. And as always, you can count on Orban/ 
Parasound's reliability and prompt service. For more 
information on the new 11 IB, see your local Orban/ 
Parasound distributor, or contact 

orlMin/pcirci/ound 
680 Beach St.. San Francisco. CA, 94109 (415) 673-4544 
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At last, a stereo power amp 

with professional performance 

for less than $1.00*per watt! 

IHECSMO 

The latest high speed, high voltage, discrete 
technology combines with unique packaging 
and exclusive features to create the Peavey CS-800, 
a new stereo power amplifier that is unrivaled 
by anything on the market at its price. 

The CS-800 produces 400 watts RMS of 
pure, undistorted (0.05% THD) power per 
channel. Overall, that's 800 watts of solid, high 
fidelity (5 Hz to 30 kHz) amplification retailing 
for only $649.50*. At about 81 cents a watt, 
that's an incredible value for a stereo power 
;imp with the CS-800's performance and 
versatility. 

Features such as LED's on each channel 
give precise indication of any possible overload 
or clipping. A back panel patching facility 
incorporates small plug-in modules that provide 

the CS-800 with balanced inputs and even a 
two-way electronic crossover. The amp's twenty- 
four high voltage output transistors are mounted 
on massive, fan cooled heat sinks for ultimate 
reliability even under the most demanding 
operating conditions. Protection circuits are 
built into each channel to protect speaker systems 
from any sudden abnormally high DC voltages. 
A steel reinforced die cast front panel in a 19" 
rack mountable chassis add to the system's 
appearance and versatility. 

The Peavey CS-800 is a highly professional 
amp with honest performance at a very 
reasonable price. Drop by your Peavey Dealer 
for a demonstration of what the CS-800 can do 
or write us and we'll send you complete specs. 
We think you'll be impressed. 

Peavey Electronics 
Box 2898 

Meridian, Ms. 39301 

♦manufacturer's suggested list price 
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ON THE FRINGE - a look at six of the smaller studios. . . their operational 

profiles . . . their problems . . . their equipment . . . their expectations — 

a continuation of R-e/p's series of reports on life in the small studio business. 

Smaller studios throughout the uni- 
verse have very special problems, but do 
those within the hail of the big enchilada 
in Hollywood have, not only the special 
problem of smallness; limited budgets, 
etc., but also do they have some peculiar 
to their being in L.A.'s orbit. The ques- 
tion is: Can a small recording studio in 
San Bernardino . . . Orange County . . . 
San Diego ... a mere 45 minutes from 
Broadway (oops! sorry, Sunset Boulevard) 
make it . . . and how? 

The following, then, are observations 
and direct quotes derived from a round- 
table discussion with the key people from 
6 such studios. To start with, it was both 

illuminating and slightly surprising to find 
the degree to which each entrepreneur 
had gone to position his individual 
8-track operation, consciously or sublim- 
inally in such a way that it seemed to 
offer itself as an alternative kind of value 
in the competitive market for recording. 

Perhaps furthest-out in his thinking 
about how to exist and profit is Ron Carl 
ton of the Demo Shop, located in the 
northern Orange County city of Fountain 
Valley. It should be stated, at this point 
that these individuals representing each of 
the studios, prior to the roundtable, were 
comparitive strangers to each other. 

Ron Carlton: "Well, I'm a little diff- 
erent from all of these guys, (the others 
sitting at the table.) 1 didn't get into the 
8-track studio strictly as a service studio 
operator, a service business. It's really 
that word has gotten around and our 
walk-in business has picked-up. I'm in a 
house, I can't get a business license to run 
a [commercial] studio. 1 can't advertise 
because of the zoning restrictions. So 
everything 1 do is, so to speak, under the 
table. 

"So, I've approached it as a different 
kind of business. What we've done is 
formed a production company called 
"Spice of Life Productions", and I'm into 
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producing. What we are doing primarily is 
using the studio [in the garage] as a tool 
of the production company. The way we 
operate is to go out and scout acts . . . tal- 
ent that is working and who we feel has 
a potential. If we are really interested 
we'll furnish everything -- studio-time - 
publicity -- photographs, everything we 
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will need to hustle them up in Hollywood. 
Of course, we won't do it until they sign a 
one year contract that makes us their 
agent. We have our own publishing com- 
pany and our own record label, for which 
wc can get distribution. 

"When we get a group we put them 
out on our label, then when we push 
them it makes them look a lot more suc- 
cessful to a booking agent, or a record 
company. It's one step further than a 
demo tape. It's really a great help when 
you are trying to sell them. 

"We also have some video gear which 
is helpful in rehearsing their stage acts, 
choreography, etc., in the studio. Taking 
the video tape up to the producers and 

bookers along with the 45's makes a mon- 
strous impact. We do a lot of lounge acts. 
Generally at that level they pay better 
than the rock n' rollers. There's more 
work for them, and because they work 
more steadily, their own cash flow is 
more stable and they are less up-tight, 
more secure - more willing to work the 
act out. 

"At the rates the 8-tracks are char- 
ging around here these days, if that's 
all I had to depend on for my income it 
wouldn't be enough to live on, the way 
we work it - doing demos. 

"One more quick point for anybody 
wanting to try it our way. Watch out 
when you take one of your clients over 

10' 
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The new Formula Q15 

Low Print Mastering Tape on 2 mil base. 

Now you can have low print without giving up output 
or low noise. 

Formula Q15 oi 2 mil polyester base exc/us/ve from 
Capitol provides lower print than cny oiher studio tape. 
The principle is simple —we began with our heavy duty, 
low noise formulation which already fectured excellent 
output and low p-int-through. Then we coated it on 2 
mil base. The adcitional spacing between recorded 
layers, compared tc l/jmil base provides at least 2 dB 
additional print reduction resulting in ar unprecedented 

signal to print ratio of 59 dB. 
No wonder the Q15 2 mil is a natural choice for 

those critical needs where prirt-through has often 
proved troublesome—like narration or where the 
recorded material must be stored for very long periods 
of time. 

So if you've got a print-thrcugh problem, we can 
solve it. After all, no other tape manufacturer knows 
professional recording and duolica'ing needs better 
than Capitol. 

audiotape: a professional product manufactured by the saw people 
WHO V\AKE AUDIODISCS," AUDIOFILW™ AUDIOPAK" BROADCAST CARTRIDGES, AND THE LEARNING TAPE" 
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to a big label, when they are ready to go. 
You must be really careful not to just 
walk in with something that's real gold 
and say, look what I've got. 'Cause at 
that level they'll kill you. [They will] 
take your act and not even wave goodbye. 
Right now the most important guy we 
have in our operation is a SI 00 an hour 
lawyer ... a very well known record 
attorney, and it's amazing at how differ- 
ently we are treated when we just men- 
tion his name. But beware! 1 wouldn't 
think of ever again trying to sell my own 
tapes." 

In describing their business Jim 
Zebrowski and Frank Cervantes of 8- 
track Westwind Recording in San Bernar- 
dino, stress that they are probably fur- 
ther from L.A. than the others (to which 
Jim I'apageorge of Soundtrax in San 
Diego took slight exception, but agreed it 
wasn't important) and that their market, 
they supposed, was in, more or less, 
of an entertainment desert.* 

According to Frank Cervantes: 
"We do around 50% in demos, say, 35- 
40% in jingles and commercials. The rest 
in custom work, schools and churches. 

o 
rr 

and stuff like that. Jim, how would you 
break it down?" 

Jim Zebrowski: "Really all different 
types of recording. It seems like we do a 
lot of single artists. A lot of folk stuff. 
1 was surprised to hear Ron say he does 
demo disks. We've done a couple of 45's, 
a couple of singles and a few LP's. Most 
demos just go to stereo tape, but I like 
what he says about how the 45's make 

*Little do they realize that in that same 
desert a number of years ago, the likes 
of Paul Buff, of Keepex, Gain-Brain, and 
Automation fame and fortune, wrestled 
with many of the same small studio pro- 
blems, not the least of which was the 
non-standard tape format problems. In 
the early sixties Paul made a neat profit 
(a set of vibes, a Fender Jazzman, and 
$500 cold cash) from the sale of his 5- 
track studio (yes, a 5-track machine he 
kluuged together, when 3-track was state- 
of-the-art) in Cucamonga to one, Frank 
Zappa. Paul recorded quite a few gold 
surfing things, like WIPEOUT, and PIPE- 
LINE in that studio, which he reports 
are still selling quite well in international 
markets, according to producer royalties. 

a group look . . . more together. Pro- 
fessional! " 

Jim Papageorge operates 8-track 
Soundtrax in San Diego. As the name is 
meant to indicate Jim is trying to posit- 
ion his operation, in his words, "for the 
long-term we are shooting for film sound- 
track scoring. But that's a hard market 
to crack, and we are paying our bills 
with demos, like everybody else. We 
don't screen our clients (a reference to 
Ron Carlton's method of operation). 
Anybody who wants to record demos, 
we take on, I'm sure most of us do that. 

"We split our business almost 50-50 
between what we call commercial pro- 
duction, which is radio, TV, and film, and 
the rest which is what recording studios 
traditionally do . . . the music aspect. I 
would say that the romance is recording 
music, and the bucks are in commercial 
production . . . the mega-bucks. 

"In answer to your question about 
the markets for multi-track music 
production in San Diego, there seems to 
be a change coming. In the past, of 
course, it has been the big 16 and 24- 
track studios, who have done most of 
that. It was worth it to go to L.A. or 
someplace else. But, now the 8-track 
studios, which I call budget professional 
or small budget full-ons are starting to 
make a serious impact because we are 
getting better, and for "x" amount of 
dollars we can sell days . . . for an amount 
that would previously only buy hours in 
the big sixteens and twenty-fours! But, 
the key is if we can get a lot of the same 
quality now, that the big boys get. 

"As for disk production, we've done 
a couple of albums in the past year. We've 
got three 45's being mastered right now. 
The interesting thing about the 45's is 
that one is Polynesian, one is talking, and 
one is a rock n' roll demo. I would never 
have guessed I'd be doing Polynesian 
45's for sale in New Zealand." 

Creative Entertainment Associates is 
an 8-track studio run by Mike Kicenski 
and Jeff Aronson in Santa Ana. Mike and 
Jeff both agree that their bread and but- 
ter has been jingles. As Jeff says, "About 
60 - 40%. The albums bring in much 
more money per project. It's a bigger cha- 
cha. But in one day we'll do a jingle or a 
spot for a radio station . . . and it's fin- 
ished. Quick turn-around. For our radio 
accounts we offer to produce, not only 
record, a jingle for so and so much 
money. We guarantee to have the fully 
produced spot on the air in three days. 
Depending on what they want, what the 
budget is, we can give them everything 
right out of our shop. That's creative, 
writing, scoring and lots of times in- 
including the voice-over. Since both of us 
are musicians, we will, maybe only have 
to pay a drummer, sometimes the voice- 
over. But most of it we can do it our- 
selves. Obviously, we have to put a prem- 
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ium on our own time, but beyond that 
we can do jingles fairly cheap and quick. 

"Our market for commercials is cen- 
tered around consumer outlets in this 
area. Small operations, small chains. We 
look for those who are just big enough to 
have reasonable budgets. We contact the 
sales people at the radio stations on a 
local level so that when they go out to 
sell radio time they each have one of our 
demo cassettes, and they use that as a sales 
tool to help them sell . . . they're selling 
for us as well, I would say as far as jingles 
go our pitch is hassle-free production. 

Mike Kicenski; "In most of what we 
do we are pretty much self-contained. On 
our album projects all the group has to do 
is show up to record. We do pretty near 
everything else here, we even design the 
jacket in our own graphics department. 
Jeff is a terrific artist. The only thing we 
send out is mastering, pressing and print- 
ing. We think we have a very unique sit- 
uation for any group coming in to us. 
Besides just the recording we can supply 
a lot of creative. 1 would say we've been 
involved in four album projects in the last 
1 0 months. 

"As far as where we are going, I 
guess, we sell ourselves as a creative house 
in addition to being a recording studio." 

A1 Lyon, of Ocean Sound in Ilunt- 
ington Beach, operates in yet another 
way, somewhat more of a traditional re- 
cording studio. "1 don't do a whole lot 
of jingles. 90% of my business is making 
demos for bands trying to get a contract, 

or producing low budget albums. Custom 
work. It's almost all music. Maybe 10% of 
my time is spent on commercials; there 
is a lot of money in commercials, that's 
where I'd say the majority of your money 
could be made in a small facility ... if 
you like that kind of work. In the last 
year I've done a couple of 45 s, three 
albums, and a couple of movie sound 
tracks, surfing films. 

"1 prefer to work with groups on 
a long-range program rather than have 
four, five or six groups in in a week, 
doing a different group every day. I'd 
rather take two or three weeks, or a 
month, and go start-to-finish on a pro- 
ject . . . really concentrate on it with the 
group to do an album. Whether it's 
going to be an album that's going to 
press, or whether it's a demo to approach 
a record company with." 

John Vestman and Craig Black run 
Worldwide Audio in Long Beach. It's an- 
other 8-track studio specifically dedicated 
to the music aspect of recording, and like 
the others of the same purpose reflects 
the previous musical activity of its 
owners. However, the relationship bet- 
ween the studio's avowed purpose and 
its equipment sets it distinctly apart from 
the others. Worldwide seems to come as 
close as any to being the only one of 
these studios that competes head-on with 
Hollywood. Each of the other studios is 
basically equipped with TEAC/TAS- 
CAM 8-track gear: either model 5 or 
model 10 mixers, and 8-track, '/s-inch re- 
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corders (either series 70 or 80-8 mach- 
ines). To further qualify all of these oper- 
ations, they are each what might be des- 
cribed as first generation studios. That 
is, their current major equipment 
components have remained basically the 
same since each began professional op- 
eration. However, Worldwide has been 
equipped from the start with a Sound- 
craft (England) 12x4, full function re- 
cording console and an Otari 8-track, one 
inch, 15-30 ips. recorder. Their choice of 
this equipment level is explained by 
John Vestman. "We have been exclusively 
into music recording, (maybe only be- 
cause since we've been open we haven't 
had time to go out and seek the other 
markets.) Our appeal to our client is that 
when a band wants to make a demo, you 
don't make them a demo; you make them 
a master tape . . . and the master is the 
demo. They are going to have a master 
quality demo at almost just a demo 
price ... an inexpensive price. 

"In my opinion no 8-track is good 
enough for super demos, unless you are 
doing someone, say, a three piece combo, 
that just wants stereo drums, a guitar, a 
bass and a voice. Definitely 16-track is 
a must to step up into doing masters, 
and that's our goal. So, with the equip- 
ment we have, which we think is already 
quite a step-up over what demo places 
usually have, we can produce a really 
quality product, pretty much for just an 
increased tape cost. We run the Otari at 
30 ips, the frequency response is excel- 
lent, the noise is zero. We don't use any- 
thing but the Ampex 456 Grandmaster 
which gets fantastic signal-to-noise, and 
that's really our main selling point. 

Editor: 
It does seem, in analysis of the con- 

versations to this point, that either these 
studios have successfully camouflaged 
their competitive feelings or that compe- 
tition is not a primary motivating force 
either, vis-a-vis, each other, or Holly- 
wood. Each has, seemingly, successfully 
created an imagined or real way to dir- 
ect some unique service to the market. 

Additionally, the dialogue was 
sufficiently the same from each to report 
a concensus, only hinted at in one of 
Jim I'apageorge's statements: "That small 
studios are getting better": and Jim Zeb- 
rowski's remark that, "in the next couple 
of years, especially if we see 16-track, 
one inch, there won't be such a thing as 
a [format] compatibility problem. " 

In continuing to discuss the very 
evident optimism about the future of the 
small studio business, it was the feeling, 
conveyed in any number of comments, 
that there was a cause and effect relation- 
ship working. It was reasoned that with a 
substantially larger number of smaller 
studios coming into cxistance, because of 
the ability to produce a reasonable pro- 
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Sound Workshop 
PROFESSIONAL AUDIO PRODUCTS 1 

1038 Northern Blvd., Roslyn, New York 11576 (516)621-6710 

Acoustics and Control Rooms 
Jeff Aronson of CEA: "The 8 x 10 

control room was a decision we made 
ourselves. It never crossed our minds that 
we wouldn't be able to pass the lows 
when we built it. It was just a decision we 
made about how much space we wanted 
out there [in the studio] , and how much 

duct from a relatively modest start-up 
expenditure, a fair number of equipment 
manufacturers, becoming aware of the 
market potential, have been developing 
equipment specifically to enable the 
smaller operator to narrow the audio 
quality gap that exists between the 
typical product produced by both the 
laige and small segments of the studio 
market. While there is no question that 
competitive forces have driven hourly 
recording rates down in this market area, 
that factor has encouraged a greater num- 
ber of customers to come into the stu- 
dios. 

Another very visible result of this 
general evolution has been the growtli of 
a new class of equipment sales and the 
service organizations specializing in the 
small studio market, both in this area 
and across the country. 

It should be acknowledged at this 
point that each of the studios participat- 
ing in this forum were primarily equipped 
by one such specialist: I xpress Sound Co., 
of Costa Mesa, California. The principals 
of that company: John Boyle and Jerry 
Smith were primarily instrumental in or- 
ganizing this forum. John and Jerry, both 
group musicians during college, had each 
been with audio equipment manufactur- 
ers (Tascam/TKAC and Altec) prior to 
originating Express a little more than two 
years ago. According to John: "We began 

WESTWIND RECORDING 
San Bernardino, California 

Orange County." Jerry Smith: "If any- 
thing, I would say the whole thing is 
evolving a little ahead of schedule . . . 
quicker than we thought." 

The actual stories of how the first 
equipment procurements were arranged 
and negotiated led to an almost general 
admission that the embryo studio pro- 
prietor has need of a whole lot more 
information on one significant subject: 
Acoustics. Around the conference table 
there was a period of vigorous discussion 
of what should have been done, includ- 
ing one estimate that it might have been 
wise to budget as much as 25% of the 
original hardware shopping list for 
acoustic treatment. 

The most obvious acoustical problem 
relates generally to the smallness of the 
enclosures that are available for use as 
small studios. One of the favorite loca- 
tions for a studio is the typical auto- 
mobile' housing area (if in public you 
don't want to call it a garage). It would 
seem that garages built in Southern Cali- 
fornia usually measure 20' x 20'. For 
some specifically unrelated reason pro- 
prietors of studios built within such 
structures arbitrarily and automatically 
conclude that the size of the control 
room ought to be about 8 feet deep and 
10 feet wide. The low frequency prob- 
lems start from there. 

to see this small studio thing happen right 
across the country; guys like these being 
able to get into business and turn out a 
pretty representative product. So, when 
the opportunity came up we opted for 
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wc wanted in here [control room]. We 
were just trying to get as much [space] 
out in the studio as possible. 

"Even with this, one of our clients 
told us they tried us for one thing [pro- 
ject] , then they went somewhere else 
simply because of the size . . . room for 
the band. Our biggest hang-up now is 
size. 

"Anyway, in the control room, it 
doesn't pass the bass, it being so narrow- 
front to back. We now know that the 
room has to be 15 feet deep to pass 
about 33 cycles, so it's got to be about 
13.5 feet to pass about 40. And 40 is 
critical. Our tapes were ending up a 
little tubby. When we went to master 
our disks, or in broadcast, the most 
consistant thing we found was they 
lacked mid-range. Now when we master 
wc boost everything in the mid-range 
at 3.2 KHz. So by bringing that up we 
eliminated the tubhiness. Now, we are 
used to hearing what comes out of the 
speakers, and it transposes well. 1 think 
we have mastered the problem by watch- 
ing references. But, the difference is if 
any strange guy comes in, even if he's a 
good engineer, he's gonna' be lost at 
first." 

AI Lyon, "Kentucky EQ." A1 con- 
firmed the CEA statement, "that's what 1 
keep hearing from everybody, that my 
control room isn't big enough to repro- 
duce bass, and that's true, as it turns out. 
But, I've learned to mix in my room so 
that the inadequacies are compensated 
for, and my tapes sound fine over other 
systems. Like Kentucky Windage, we use 
Kentucky EQ ... if you know you're 
shooting high-right, then you aim a 
little low-left. 1 think you can get away 
with that more if you are into commer- 
cials, tape for radio; but it is more criti- 
cal when you go to disk with music. 
But, I know that that's just one more 
mental step that otherwise had the room 
been right, I wouldn't have to take into 
consideration. It's an annoyance! 

"But, to some degree 1 think every- 
body has to do the aural mental adjust- 
ment thing in any new room you go into. 
The variables are just too great. Vou have 
to get used to the idiosyncrasies of any 
new room . . . they are all going to have 
them. But, 1 guess, most of us type of 
operators really don't go into a lot of 
different rooms to mix in, and the kinds 
of clients we have probably don't have 
professional producers who have seen in 
lots of different studios. So if you can 
really say you know your own room, and 
you honestly do, then you are probably 
going to be able to live with the limi- 
tations." 

Another limiting factor was voiced 
by Jim Papageorge in terms of what any 
operator might, or might not want to do 
to correct a control room problem archi- 
tecturally in someone else's building, 
when the occupant is on a relatively short 
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lease. Jim reports that he has already 
added 3 to 5 thousand dollars to the value 
of the building they occupy. "There is 
a limit beyond which you don't want to 
go. It's amazingly similar, we had the 
same 20' by 20' garage and cut our con- 
trol room to approximately 8 feet wide 
by 10 feet deep, it's off square, so it's 
11' by 9' on one side and VA' on the 
other side. To solve the control room pro- 
blem, which 1 agree you don't think a 
lot about when you are building a small 
control room, we use a three-way com- 
bination of some amount of room design, 
the cross-over characteristics of our mon- 
itors, and an equalizer on the pre-amp 
section of the monitors. But, 1 think in 
a situation like ours, with a two year 
lease, it's better to electrically equalize 
your little control room; rather spend the 
money to buy an equalizer than construc- 
tion. When you leave you can take the 
equalizer with you. 

"I've got to mention this, EQ isn't 
my biggest problem with a small control 
room. Trying to achieve accurate stereo 
panning has been really difficult. You 
don't realize it until you go into a huge 
studio and listen to it. It's hard to 
imagine that six-inch spread at the listen- 
ing point in your control room is going 
to be a thirty-foot spread in a big studio 
or in a theatre. That's my biggest prob- 
lem, panning. 

"About size limitations, to get a big 
group in the studio, well into 20 feet by 
20 feet it's going to be close, and you 
have to have a sense of humor, but it can 
be done. We've done a 35 piece choir, and 
last week we had a 15 piece brass band in. 
If you approach the client right, you can 
handle it. We like to remember there's a 
reason why he's coming to our place. 
There is something about us that he 
thinks we can do. So , rather than say we 
can't, we work around the problem. For 
example, because of the smallness we 
went for a dead sound in our studio, and 
we use close miking 99% of the time, 
with carpeting on the walls. With that 
kind of treatment we can take on any- 
body. 1 feel, as far as the sound of our 
room, because there isn't any sound. We 
use extra good mikes, up close, and don't 
feel that size affects our performance at 
all. Of course, that makes having a good 
reverb all the more important . . . damned 
near indispensible." 

Worldwide Audio reports having had 
professional acoustical help from the 
beginning of their project. Their advice 
included the installation of 3 broad band 
bass traps, and a compression ceiling. 
According to John Vestman: "Electrical 
equalization is good to fix things up to a 
certain extent, but any time you put a 
signal through a piece of electronics it has 

plus or minus factors that affect the 
sound, and additional chance for noise. 
We felt the proper choice was to flatten 
the control room acoustically. However, 
in the real world, we know there are some 
engineers who won't go near a control 
room unless it has a third octave equalizer 
in the monitor system. 

"Anyway, when we were faced with 
making compromises, we emphasized the 
acoustic work in our control room. Listen 
to the Loggins and Mesina albums. All of 
them were done in their front room. So, 
we thought, forget all the expensive stuff 
out in the studio because you've usually 
got the piano under a ton of blankets, 
you're taking the electrical things direct. 
Drums and vocals seem to be the only 
thing you worry about in the studio, and 
a lot of that is mike placement and 
baffles." 

Editorial Observation: 
If, at this point R-e/p can be allowed 

to generalize the conversations, a bit, by 
reading between the lines of what was 
said, at this, as well as other meetings like 
it, it would appear that the elements of 
trust that develop (if they are going to 
develop at all) between the purchaser and 
the vendor of studio equipment become a 
good deal more sincere and strong at 
some point after the initial equipment 
package has been negotiated. 
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Some of this feeling is exhibited in 
stateynents like this one from Westivind's 
Frank Cervantes: 

"It's relatively easy for a guy starting 
out to understand he's got to be competi- 
tive in equipment ... he knows he has to 
have eight tracks . . . reverb . . . noise re- 
duction . . . etc., etc., etc. But it's a lot 
harder to understand, for example, the 
dollars needed to flush mount your mon- 
itors in a soffitted wall. It takes time to 
appreciate all of those kind of suggest- 
ions when you are starting out . . . and 
then you wished you'd done it in the 
beginning." 

In a more-or-Iess classical marketing 
sense, documented from time-to-time in 
texts discussing consultative kinds of 
selling and marketing of capital equip- 
ment, when the negotiative shopping is 
being done there very often is still too 
much of the buyer/seller competition 
existant for the consultative trust (rela- 
tive ego) to be as effective as it will be 
when divorced of the natural suspicions 
summarized by: "is he selling me what 1 
will need, or is he selling me what he 
wants to sell me . . . for what profit?" 

However, it is comforting to know 
that such experience is general and is 
not confined exclusively lo transactions 
in the recording studio supply business - 
small or large. But, the fact is that the 

greatest majority of true professional 
audio dealers and distributors today, 
have progressed considerably beyond 
being just sales outlets or convenient 
stocking points for equipment. As might 
be naturally expected the pro-audio dis- 
tribution system has certainly more than 
kept abreast of equipment developments; 
without question, influencing in what 
forms certain classes of equipment will 
reach the market. Equally important is 
the growing sophistication of their tech- 
nical and operational experience, as well 
as their own stocks of advanced equip- 
ment for analysis and application. 

In view of this, the general marketing 
conclusion applied to the recording 
studio market in particular seems to be 
that if the buyer is convinced of an estab- 
lished level of capability and honesty of 
the vendor, the buyer might be consid- 
erably better off to include economic 
provision for advice (consulting) some- 
what in advance of even site selection; 
but definitely long before seeking bids 
on equipment. This is certainly the un- 
stated message being heard at meetings 
like this one. 

ihe discussion of acoustics, as might 
be expected, naturally led into talk about 
monitoring systems and methods. If the 
expenditures for mixing systems and tape 
machines tended to be only the next step 
up from high grade consumer equipment 

(excepting Worldwide) it was more than 
a little surprising to have found choices 
of monitor systems on the high quality, 
expensive side. However, it must be noted 
that in a couple of cases the monitors 
installed at the moment are not the same 
as those originally installed. 

Monitors 
A1 Lyon (Ocean Recording) makes 

the following very perceptive comment 
about relative values in speakers. "The 
most expensive thing in the monitor sys- 
tem isn't the speaker, it is the power amp. 
Power is going for about 3 bucks a watt, 
and 3 dB more efficiency translates to 
twice as many watts, so if you pay $300 
instead of, say, $200 for a more effic- 
ient speaker you may have saved your- 
self $200 in the power amp. The impor- 
tance of a good monitor speaker system is 
like the importance of his shoes to a 
marathon runner. Because in that control 
room how long you are going to be able to 
work, and what kind of product you are 
going to be able to produce is totally 
dependant on what you are going to 
hear." 

Slightly afield the subject of aesthetics 
in the studio and control room was en- 
twined in the conversation at this point. 
On the matter of aesthetics of the studio 
and the control room, A1 also had the fol- 
lowing to say, which seemed to be the 

The goal of every studio owner is to have the most reliable 
recording equipment available, knowing well that "down 
time" because of equipment failure costs him money. We at 
STUDER proudly feel that we not only have the most 
reliable recorders but that we also have a service philosophy 
that other companies envy. Let us tell you about it. 

Write or call, Willi Studer America, Inc., 1819 Broadway 
Nashville, TN. 37203. Phone 615-329-9576, Telex 
55-4453. In Canada, Studer Revox Canada Ltd 
Phone 416-423-2831, Telex 06-23310. 

a standard 
of excellence. 

y 
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after more than 100 installations 

Why "SON of 36 GRAND" is today's best 

console value .., both of these ads appeared a few short years ago.. .when we were 
delivering serial numbers 18 and 38. Now, we are delivering numbers 105 and 106... and the claims 

made in these ads have certainly borne the test of time! But, we would like to have you think ol it this 
way: These deliveries are additional 
units of improvement, update, experi- 
ence, refinement, and change. Yes, a 
lot of this is the result of updated 
component technology. (When we 
find a better way to make "SON' 
we immediately make those 
changes.) More important 
though, "SON OF 36 GRAND" 
is still very much the product 
of perpetual progress talked 
about in those early ads 
,..mostly because of the 
great wealth of feedback 
from so many of the in- 
stallations in the U.S. 
and abroad where 

'SONS" are con- 
tinuing to pay 
the rent, day 

after day, night after night, 
after night... in recording studios ... remote 

'vehicles... sound reinforcement systems... radio and television 
studios... theaters 

When you consider 
"SON OF 36 GRAND," as we 

sincerely hope you will, 
either for a new project, or 
when you are considering 

upgrading, you will be capitalizing on the reliability, as well as the 
operating experience of, perhaps, the largest club of owners of any single line of 
recording console equipment. There can't be anything iffy about your choice. We will 
be more than delighted to put you in contact with others whose requirements, similar 

to yours, have been satisfied by "SON OF 36 GRAND." 

... and, amazingly, prices still start at less than 23 thou for 16 in, 16/24 out... for a 
real pro-console,.. 

we would be delighted to tell you more... please call — 

ouditronics. inc. 
PC. Box 12637* Memphis, Tenn. 38104*901/276-6338 

r 
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flem Products 

NEW YAMAHA P 2200: MORE THAN 
JUST "ANOTHER BIG AMPLI1 IER" 

At 350 watts into 4-ohms sustained 
output (times two channels), the new 
Yamaha P-2200 is said to provide plenty 
of puch to reproduce tiie powerful peaks 
essential for clean studio monitoring. The 
P-2200 can also be applied for live rock 
disco sound systems, where an amplifier is 
expected to "cook" all night long. Power 
alone is not the only virtue of the new 
P-2200: it exhibits ultra-low distortion, 
less than 0.5% T1ID at full rated power - 
the kind of low distortion that is unde- 
tectable by even the most critical lis- 
teners. 

The P-2200 features PEAK-READ 
INC- METERS that accurately display a 
full five decades (50 dB) of output level. 
The peak meters have large, illuminated 
faces marked with dB and with watts- 
into-8-ohms scales. It also has log-linear 
INPUT ATTENUATORS marked in 22 
calibrated dB steps, detented for extra 
accuracy, and provide a smooth, noise- 
free transistion from the highest to the 
lowest audio level. DB-Calibrated input 
attenuators have numerous advantages, 
both on the road, in the club, and in the 
studio. 

input and output line level device, design- 
ed for installation between the audio 
console or mixer and the power ampli- 
fier of a sound system, or between the 
preamplifier and power amplifier of a 
hi-fi system. 

Following are additional features 
of both products. 

M615AS Equalization Analyzer System: 
The 615AS permits rapid, easy and 

precise adjustment of a sound system 
equalizer to compensate for variations 
in room acoustics, speaker placement and 
equipment freqnecy response. Two rows 
of light-emitting diodes (LEDs) indicate 
frequency response level in each of ten 
octave bands centered from 32 Hz to 
16,000 Hz. The SRI07 Audio Equalizer 
filter controls are adjusted until the 
Analyzer's corresponding 111 and EO 
EEDs turn off. Tedious response curve 
hand-plotting is not necessary - the 
M615AS indicates directly how to adjust 
each equalizer filter. 

Two resultant curves may be selected: 
flat, or a 3 dB per octave rolloff above 

1 Kllz, typical of most "house curve" re- 
sponses. Other features of the M615 
Analyzer include input and microphone 
overload LEDs, microphone input atten- 
uator, and pink noise output, input level 
and hi/lo envelope controls. 

The ES615 Analyzer Microphone, 

The new Yamaha P-2200 features 
INPUT CONNECTORS for each channel 
including one male and one female XLR 
connector (unbalanced) plus a parallel 
phone jack; a POLARITY switch allow- 
ing either pin 2 or pin 3 to be chosen as 
the "hot" lead; the outputs utilize 5-way 
binding posts which give the choice of 
direct-wired connections for permanent 
mounting or of high-current "banana" 
plugs. 

The list of professional features of 
the P-2200 includes a high damping fac- 
tor, high frequency response, high stab- 
ility, front panel controls all recessed to 
avoid damage or accidental setting 
changes, multiple protection circuits, 
massive side-mounted heat sinks, and 19- 
inch standard rack mounting. 
YAMAHA INTERNATIONAL CORP., 
MUSICAL INSTRUMENT DIVISION, 
BOX 6600, BUENA PARK, CA 90620 

For additional information Circle No. 152 
NEW SHURE PRODUCTS: AUDIO 
EQUALIZATION ANALYZER 
AND EQUALIZER 

Shure Brothers, Inc., Evanston, 111., 
has announced two new products which 
make it significantly less complicated and 
costly to (1) find room response trouble- 
spots in sound reinforcement, playback 
and hi-fi systems and (2) equalize such 
systems to desired frequency response 
curves. 

The two products, the Shure 
M615AS Equalization Analyzer System 
and the SRI07 Audio Equalizer, con- 
tribute greatly to simplifying the equal 
ization process. The M615AS is a sig- 
nificant breakthrough in analyzer equip- 
ment cost and functions. It includes the 
M615 Analyzer (with built-in "pink- 

noise" generator), ES615 Analyzer Micro- 
phone, tilt bracket and custom carrying 
case, but is priced far below the cost of 
equalization analyzer systems previously 
av; lilable. 

Sound technicians and touring per- 
formers, who frequently need to equal- 
ize for the varying frequency response 
conditions of different locations, will 
find the M615AS valuable as a perman- 
ent addition to their sound equipment 
inventory. 

The second part of the new equal- 
ization product combination is the 
Shure SRI 07 Audio Equalizer, a highly 
versatile, compact, easy-to-use unit that 
provides adjustment of tonal balance 
on an octave-by-octave basis across the 
audio frequency range. It is a balanced 
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supplied as part of the M615 system, is 
an omnidirectional, dynamic, measure- 
ment microphone. Its broad, flat fre- 
quency response with controlled low- 
frequency rolloff is designed specifi- 
cally for use with the M615 Analyzer. 
A switch on the M615 Analyzer pro- 
vides either microphone input low- 
frequency response compensation for 
the ES615 microphone or a flat fre- 
quency response characteristic. 

Operating voltage of the Model 
M615 is 108-132 Vac. The unit is also 
available as the Model M615-2E with 
switch-selectable operating voltages of 
90-125 or 180-250 Vac. 

User net price of Model M615AS 
Equalization Analyzer System is $429; 
the Model M615AS-2E is $470.25. 

For additional information Circle No. 153 

Model SR107 Audio Equalizer: 
The SRI07 is designed for max- 

imum simplicity of operation and main- 
tenance. It has ten rotary controls - 
each controlling one octave - that co- 
ver the entire audio spectrum from !51 
to 16,000 Hz with both boost and cut 
flexibility. 

Each control is adjustable for ap- 
proximately 15 dB of boost or atten- 
uation. The equalized output is adjust- 
able over a ±15 dB range and overall 
gain of up to 20 dB may be introduced 
to compensate for low input signals. 

Other features include an overload 
indicator, master level control and by- 
pass switch. 

The SR107 is ideal for use in live 
performance applications and with 
audio playback systems (including hi- 

fi; two required for stereo) to provide 
tonal balance within or between vocal 
and instrumental elements of a perfor- 
mance for overall improvement of sound 
quality. The SRI 07 is also equally adapt- 
able to providing feedback control in 
either a house sound system or stage 
monitor system. 

In a playback system, the SRI07 
may also be used to eliminate such 
equipment response problems as trans- 
ducer incompatibility, tape hiss, and 
disc surface noise. 

User net price of the SRI 07 (op- 
erates from 108-132 Vac) is $250.00; 
the SRI 07-2 E (105 125 or 210-250 
Vac) is $297.50. 
SHURE BROTHERS, INC., 222 HART- 
REV AVENUE, EVANSTON, IL 60204 

For additional information Circle No. 155 

NEW SUNN CONCERT MONITOR 
SVSTEM 

Sunn's new Concert Monitor is 
designed to serve as an effective 'front 
fill' enclosure that is both accurate and 
versatile. 

Two 10" Sunn, special design sp- 
eakers are combined with a high fre- 
quency tweeter in a uniquely shaped 
cabinet that can be placed at several 
angles depending on its use and posit- 
ion on the stage. 

Each enclosure has its own volume 
control for further flexibility and will 
handle 50 watts RMS. 

The Concert Monitor is a two-way 
speaker system in a ported bass reflex 
enclosure. 
SUNN MUSICAL EQUIPMENT CO., 
DEPT. 1001, AMBURN INDUSTRIAL 
PARK, TUALATIN, OREGON 97062 

For additional information Circle No. 156 

TEAC/TASCAM 90-16 RECORDER-REP- 
RODUCER ANNOUNCED 

The newest of the second-generation 
Teac/Tascam series professional equip- 
ment is a 16 track, 16 channel machine 
that handles one-inch tape at 15 ips, with 
optional dbx noise reduction. 

The new model carries a nationally adv- 
ertised value of less than $12,000, with 
optional 16 channels of dbx for less than 
$2,000. 

According to Ken Sachs, national sales 
manager of the Teac/Tascam series, "Spec- 
ific features were built into the 90-16 

With the Sound Workshop220Doubler/Limiter you 
get two for one. 

An electronic delay system capable of delaying audio signals from 5 to 
40 milliseconds to give you 2 sounds from 1. 2 voices, 2 drum sets, 
2 guitars, 2 anything. 
And . .a sophisticated peak limiter to add punch to your sounds, and 
keep a hold on your levels so you can keep a hold on your music. 
Two for one—a doublet; a limiter. And of course it s Sound Workshop 
quality. We guarantee it. For 2 years parts and labor. 
The Sound Workshop 220 Doubler/Limiter 
$500. 

1038 Northern Blvd., Roslyn, New York 11576 (516) 621-6710 
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giving it case of operation, unique func- 
lional capabilities at ihe price, and even 
(he convenience of remote operations." 
Saclis pointed to the following features: 
A combination record-reproduce head 
which allows full reproduce frequency re- 
sponse in the sync mode. Two other heads 
are erase and monitor. A transpor: system 
that offers full 1C logic circuits for feather- 
touch perfonnance. with a special tension 
servo motor to maintain constant, even 

tape fiow. A special motion-sensing mech- 
anism eliminates accidental tape spills and 
stretch. The AC servo-controlled, direct- 
drive capstan is capable of variable speed 
operation of" ± 30 percent. Electronic 
braking allows quick, smooth entry to the 

play mode from either fast mode. 
Input, normal and monitors buttons in 

the output select allow, respectively, 
source calibration, usual record functions 
(recording, ovcrdubbing or sync, repro- 
duce), and monitor activation. 

function select buttons automatically 
accomplish all monitoring combinations 
and enclode/decode switching of the op- 
tional dbx package. Dynamic range, signal- 
to-noise ratio and headroom parameters 
arc dramatically increased with the option- 
al dbx package. 

For added convenience, the output 
select and function select panel can be re- 
moved from the 90-16 and located within 
easy reach of the mixer console. The en- 
tire meter bridge can also be removed for 
those installations that require a re-pos- 
itioning for optimum visual monitoring. 
TEAC CORPORATION OF AMERICA, 
7733 TELEGRAPH ROAD, MONTE- 
BELLO, CA 90640 (213)726-0303 

For additional information Circle No. 157 

ACOUSTILOG 232 REVERB TIMER 
The Acoustilog Model 232 Rever- 

beration Timer is a state-of-the-art 
measurement system that will compute 
room decay time within each of seven 
octave-wide bands. Using a digital read- 
out system with superior resolution, 
the Model 232 allows the operator to 
make accurate measurements with 
complete confidence, while at the same 
time freeing him from the time-con- 
suming calculations required with the 
Sabine and Norris-Eyring formulae. 

The reverberation time (or decay 
time) of a room is the time it takes for 

echoes and reverberation within the 
room to die away. It has been defined 
as the time interval during which the 
sound level decays by 60 dB. as mea- 
sured from the instant an applied sound 
source is switched off. Reverberation 
time is abbreviated, 160. 

Acoustilog's exclusive level detec- 
tion system is said to do away with those 
tedious and error-producing manual cal- 
ibration procedures required with com- 
petitive systems. For operational con- 
venience, the Model 232 contains its 
own built-in pink noise source, and all 
measurements may be easily made by one 
person. 

Acoustilog's systen design features 
two sets of octave band filters; one each 
in the send and receive lines. The addi- 
tion of send-line filtering permits 
greater accuracy of measurement, and 
provides improved protection of the 
test loudspeaker. 

With the Model 232,s 10 millisec- 
ond resolution capability, small studio 
control rooms, with decay times of less 
than 300 milliseconds, may be measured 
quickly and accurately. The employment 
of a free-standing microphone (user- 
supplied) prevents interference effects 
in the vicinity of the system case from 
causing misleading readings. 

The Model 232's low cost and sim- 
plicity of operation extends the useful- 
ness of T60 measurements far beyond 
traditional applications. For example, as 
a production tool the system may prove 
valuable in verifying the performance 
characteristics of artificial reverberation 
chambers. Used in conjunction with a 
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good equalizer in tile reverberation line, 
the output of the chamber may be 
quickly tailored to approximate, or con- 
trast with, any desired reverberation 
characteristic. The advantages become 
apparent on any production assignment 
where more than one reverberation 
chamber is used. 

The Acoustilog Model 232 Rever- 
beration Timer requires only 1%" of rack 
space, and can be mounted with a test 
amplifier, equalizer or gain set in a con- 
venient portable rack cabinet for acoustic 
measurement jobs. It's anodized front 
panel is clearly engraved, and a new, high- 
brightness LED readout combined with a 
circularly polarized filter assures read- 
ability under even the most unfavorable 
lighting conditions. 

A front panel jack provides a con- 
venient output for the pink noise gener- 
ator which, together with the built-in 
octave band filter system (or flat), may 
be used for making room or system 
equalization tests. 
ACOUSTILOG, INC., 19 MERCER 
STREET, NEW YORK, N.Y. 10013 
PHONE (212) 925-1365 

For additional information Circle No. 159 

ORANGE COUNTY OCA VS-I 
STRESSOR 

The flexibility of this newly an- 
nounced unit revolves around two de- 
vices: the OCASEQ Parametric Equalizer 
and the OCACLX Compressor-Limiter- 
Expander. 

A 'Routing' switcher alters the re- 
lationship of the two devices, placing the 
Equalizer either before or after the Com- 
pressor-Limiter-Expander. A third posit- 
ion inserts the Equalizer into the control 
circuitry of the Compressor section, 
creating a frequency sensitive compressor, 
or, alternately, a 'four band dynamic 

equalizer'. This format is extremely use- 
ful, creating a very powerful, bright and 
'punchy' signal. 

The OCASEQ Equalizer may be used 
separately, in a fourth position. The 
Equalizer provides those features nec- 
essary in contemporary production work. 
It is a creative tool designed with a 
powerful 40 dB control range, consisting 
of four equalizer sections, each with a 
center frequency tunable over a five 
octave range. The complete audio spec- 
trum is covered twice, with both wide or 
narrow bandwith (Q) options. 

The OCACLX Compressor-Limiter- 
Expander combines the separate, and 
necessary functions of an ultra-fast PEAK 
LUVHTER and a variable threshold, multi- 
ratio COMPRESSOR with those of an in- 
valuable EXPANDER/GATE. The ad- 
vantages of this combination include the 
possibility of using a soft compression 
slope, retaining dynamics, yet maintain- 
ing complete control of transients and 
providing absolute overload protection in 
the peak limiter section, independent of 
the compressor settings. The expander 
section provides up to 30 dB of noise 
reduction. The limiter section has adjust- 
able asymmetry to allow full "positive- 
peak" modulation. 

CHATEAU SEVEN GROUP, LTD. BOX 
312, PEMBINA, NORTH DAKOTA 
58271. PHONE: (204) 772-6350 

For additional information Circle No. 160 

QUANTUM OM-128 CONSOLE MIXING 
SYSTEM 

A unique, 8 buss console, designed 
according to the manufacturer to obtain 
the maximum performance at a price 
which is within the reach of any small to 
medium sized studio. Quantum Audio 
Labs has designed this console to use 
the latest in electronic technology and at 
the same time give the maximum number 
of features available on a console of this 
size. Even though the console bears an 
extremely low price considering the many 
features provided, it is claimed there is no 
compromise in its high standard of per- 
formance by using inferior mike trans- 
formers, slide faders, meters, or poor 
circuitry. All components must meet the 
highest standard before being included in 
this console. 

The QM 128 features include; Low 
noise mike stage, 6 frequencies of equal- 
ization on three knobs, EQ in/out switch, 
solo and mute on each input, two inde- 
pendent echo sends and two cue sends, 
and 8-track monitor with 2-track play- 

Magnetic Reference Laboratory 

Their dependability and accuracy have made MRL the 
world wide choice of most major recorder manufacturers 

... and, after all, they would know what test tape is 
best for their recorders, they're the people 

who design and build them. 

For full information, contact; 
Magnetic Reference Laboratory, Inc. 

229 Polaris Ave., Suite 4 
Mountain View, CA 94043 

(415) 965-8187 

Whether you're using low noise or high output tape, 
with or without Dolby, from 1/4" to 2", 3% to 30 ips, 

you'll choose MRL ... because only MRL guarantees 
every test tape they manufacture. 

Exclusive Export Agent: Gotham Export Corp., New York, N.Y. 
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circuit that silently and electronically 
switches the audio feed to derive signal 
from the receiver section having the strong- 
est input. By connecting the two receiver 
sections to antennas that are separated by 
about '/^wavelength, the likelihood of a 
dropout or fade occurring simultaneously 
at both receivers is all but eliminated. 

The combiner has integrated-circuit 
switching that is designed to preserve the 
phase and amplitude of the audio with no 
annoying clicks or pops. Front panel 
functions include LED's that show when 
RF and audio is present at each receiver 
input, an LED for power "on", an illum- 
inated VU meter that can be switched to 
display audio or RF level from either 
receiver section, as well as AC power, a 
headphone monitor jack with volume 
control, and a selector switch for diver- 
sity or fixed reception. The main audio 
output is available at a balanced, XLR 
connector that is switchable for mike 
level or line level. 

back. 
Additionally included are talkback 

mike and level control; control room, 
studio, cue, and solo master controls, 
echo returns to 4 output busses, and 
professional XLR type input/output 
connectors. 

The basic QM-128 console is priced 
at $4,300.00. 

Available options include the QM- 
173 patchbay, $749.00; Phantom mike 
power, $150.00; and walnut cabinet for 
the console and patchbay, with vvristpad, 
for $300.00. A special option is the 8- 
input expander with 8 additional mon 
itor points, available for $2,500.00. 
QUANTUM AUDIO LA15S, INC., 
1905 RIVERSIDE DRIVE, GLENDALE, 
CA., 91201. PHONE (213) 841-0970 

For additional information Circle No. 162 

VEGA MODEL 63 DIVERSITY 
RECEIVING SYSTEM 

Vega's new single-package dual di- 
versity receiving system is designed to 
virtually eliminate problem noise and 
signal dropouts that are occasionally en- 
countered when a wireless microphone 
system is used on a set, in studios and 
in theatres. Because excellent sound- 
tracks can be obtained from fully con- 
cealed wireless mikes, much of the 
tedious dialogue looping on filmed or 
taped programs can be eliminated. The 
Model 63 Diversity Receiving system 
works well with any VIIF wireless micro- 
phone; when used with Vega's new Model 
77 transmitter, the audio quality is said 
to be like a hard-wired connection. 

Wireless microphone systems operate 
at very high frequencies where the radio 
waves travel in sight lines. Scenery, props, 
walls, etc., sometimes absorb the radio 
waves, or reflect them out-of-phase with 
direct waves, as performers move around 

a stage or set. In either case, a signal fade 
or dropout can occur. Vega introduced 
dual diversity receiving to eliminate such 
fades and dropouts. 

The compact Model 63 measures just 
3.7" x 6.8" x 9" . . . identical to a single 
Vega Model 58 receiver. Inside, the Model 
63 contains two low-distortian, high-sen- 
sitivity receiver sections and a combiner 

COMPLIMITER" 

MODEL 610 

Used in recording studios; disc mastering studios; sound 
reinforcement systems; TV, AM, FM broadcast stations to 
maintain a sustained average signal at a level significantly 
higher than that possible in conventional limiters, and with 
performance that is seldom attained by most linear amplifiers. 

Rack mounted, solid state, new functional styling, the 
Model 610 is in stock for immediate shipment. 

Specifications are available from: 

PECTRH \DNICS 

WALL AVENUE, OGDEN, 
(801 ) 392-7531 

UTAH 84404 

For additional information Circle No. 163 R-e/p 73 



For those who need simultaneous 
diversity reception for several wireless 
microphones, Vega offers a Model 463 
Mainframe. The Model 463 houses up to 
four Model 63 Diversity Receivers, and 
includes twin, active antenna splitters 
and a rechargeable battery/AC power 
supply. Inquiries are invited regarding the 
Model 63, Model 463, Model 77, and 
Vega's full line of professional wireless 
microphone products. Also, a new Tech- 
nical Applications Bulletin on antenna 
useage (TAB No. 1) is free for the asking. 
VEGA, 9900 BALDWIN PLACE, EL 
MONTE, CALIFORNIA 91731 
PHONE: (213) 442-0782 

For additional information Circle No. 164 

BOBADILLA ANNOUNCES NEW LINE 
OF PORTABLE AUDIO EQUIPMENT 
CASES 

Need a case for expensive rack 
mountable equipment that must be 
portable yet provide maximum protec- 
tion? The photograph above depicts a 
24" rack case mounted inside an outer 
protective shell suspended by 1" of 
polyester foam lining. The case has re- 
moveable front and back covers, ball 
corners and S'/a" steel casters. For price 
quotes on any custom case need, and 
further information, write to: 
BOBADILLA CASES, 2302 EAST 38TH 
STREET, LOS ANGELES, CA., 90058 
PHONE (213) 589-521 1 

For additional information Circle No. 165 

MODEL 840 RECORDING/PA CON- 
SOLE FROM SOUND WORKSHOP 

Sound Workshop's new Model 840 

Recording/PA Mixing Console features 
8 inputs and 4 outputs. The 4 output 
busses are selectable as 2 stereo busses, 
with panning, for added versatility in PA 
and production work. Each input channel 
has 2 band l-^Q, wide range trim control, 
monitor and echo sends, pan pot, output 
buss select, rotary channel level control, 
and stereo buss mute switch. Master level 
controls are provided for echo send, mon- 
itor send, the 4 buss outputs and the 4 
echo returns. 

The use of transformerless low im- 
pedcnce microphone pre-amps as well 
as low noise wide range integrated circuits 
provide sonic performance unsurpassed in 
it's price range. 

All 8 inputs can accommodate line or 
mike level sources, and provide for a dir- 
ect output as well. The Sound Workshop 
Model 840 is a compact mixing console 
designed for 4 or 2 track recording of the 
highest quality, or the control center of a 
modest high quality PA system. 

The Model 840 sells for $800, and is 
covered by Sound Workshop's 2 year 
parts and labor warranty. 
SOUND WORKSHOP PROFESSIONAL 
AUDIO PRODUCTS, 1038 NORTHERN 
BOULEVARD, ROSLYN, NEW YORK 
1 1576. PHONE (516) 621-6710 

For additional information Circle No. 166 

Sales Manager 

Professional Audio 
responsible lor US and Canadian sales of accepted and rapidly expanding line of tape noise 
reduction and signal processing systems to the recording and broadcast industries. Successful 
applicant will be a dynamic self-starter, equally able to sell face-to-face, and motivate reps 
and dealers. 

Some recording studio background is required and actual engineering or mixing board 
experience is highly desirable. Knowledge of studio systems and field applications is helpful. Position 
requires up to 50% travel. Send resume including salary expectations in confidence to: 

Larry Blakely. Director of Marketing, dbx. Incorporated. 296 Newton Street. Waltham. 
Massachusetts 02154. 

An equal opportunity employer. 

HEIL "CUBE" SOUND REINFORCE 
MENTSYSTEM 

As a replacement for older, less 
efficient column systems, the HEIL 
CUBE SYSTEM is a fiberglass front load- 
ed horn coupled to the 12" transducer 
at 250 Hz. 

A rear folded horn coupled to the 
tuned port lets this enclosure produce 
tones down to 65 Hz. The system, ac- 
cording to the manufacturer's claim, is 
highly efficient, consistant with other 
lleil products, and will produce 95 dB 
with only one watt of input! 

The amplifier/mixer to drive the 
CUBF enclosures, is the new HEIL 
NASHVILLE, a 4-channel, 8-input mixer 
with reverb, bass and treble on each 
channel driving an 85 watt R.M.S. 
power amp which is rated at .1% distor- 
tion! The total system is highly portable 
and lightweight. 
HEIL SOUND SYSTEMS, HEIL INDUS- 
TRIAL BOULEVARD, MARISSA, 
ILLINOIS 62257 

For additional information Circle No. 161 

TROUPER II: LIVE MUSIC MIXER 
FOR THE TRAVELING MUSICIAN 

Utilizing the advanced technology 
developed for the Trouper's 111 and IV, 
the Trouper 11 is basically a scaled down 
version of the above mixers making it fit 
within the price range of many touring 
groups, seeking a professional piece of 
equipment. 
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The Trouper II, like other models in 
the series is expandable and contraelable. 
It expands up to 38 inputs (8 inputs 
for the output control module and 10 
inputs for each expander module). It 
retains most of the features of the other 
models including: separate monitor and 
echo send controls, echo receive, preview 
selector switch for listening to monitor 
or house outputs in the earphones, head- 
phone jack and level control. Phantom 
Power Supply for condensor microphone, 
House and Monitor master level controls, 
VU Meter with LED peak indicator, high 
and low frequency KQ. LKD peak indi- 
cators, and mic pads. 

F.ach module weighs less than 30 
pounds apiece and measures 15% x 19 x 
4'/> inches. The Trouper 11 is available in 
durable flight cases making it perfect for 
the road. 

The Trouper II utilizes studio tech- 
nology for the touring musician and per- 
formers, combining lightweight cabinets 
with quality components and workman- 
ship to meet the standards of the profess- 
ional musician. Suggested retail price is 
$1,500 for the output control module 
and $1,450 for the input expander mod- 
ule. For additional information: 
UNI SYNC, INC., DEPARTMENT P, 
5559 CAHUENGA BOULEVARD, 
NORTH HOLLYWOOD, CA., 91601 

For additional information Circle No. 168 

OTARI INTRODUCES NEW GENERA- 
TION OI COMPACT PROFESSIONAL 
RECORDERS 

The new generation of Otari compact 
professional recorders is said to combine 
all the features and benefits of its popular 
MX-5050 recorder with several new items 
not usually found in recorders in this 
price range. 

Model designation of this new mach- 
ine is the Otari Mark II. Its new features 
include separate transport and electronics 
to allow mounting versatility, dc capstan 

servo with ±7% pitch control as standard 
instead of an accessory, all plug-in elec- 
tronics for ease of service, complete ac- 
cessibility on front and rear panels to 
electronics adjustments, and an interface 
jack for coupling a dbx or Dolby noise 
reduction system. 

Two versions of the Mark II are 
available, both with half-track (0.075 or 
1.9 mm track) format: a two channel 'A- 
inch and a four channel '/j-inch. Mouting 
configurations include a table top console 
and a floor console, both with electronics 
located above the transport. 

Other Mark II features are: smooth 
tape handling, professional outputs (600 
ohm) and connectors (XI.R's), fixed out- 
put position at standard operating level 
of +4 dBm or -10 dBm (rear panel se- 
lectable), splicing block on head cover 
(two channel version), and new, easier to 
operate reel hold down knobs. Options 
include: low impedance microphone 
transformers, balanced-line input and 
output transformers, remote control and 
floor console. 
OTARI CORPORATION, 981 INDUS- 
TRIAL ROAD, SAN CARLOS, CA., 
94070, PHONE (415) 593-1648 

For additional information Circle No. 169 
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reel to reel 

audio recording 
ampex and Scotch 

TAPE al1 professional grades 
on reels or on hubs 

EMPTY all sizes, widths 
REELS and hub types 

BOXES for all reels, in various colors 
LEADER-,TIMING-&SPLICING TAPES 

Top Quality Competitive Pricing 
Immediate Shipment 

Call or Write for Details/Prices 
t/Recording Supply Co. 

DIVISION OF POLYLINE CORP, 
1233 RAND RD. • DES PLAINES, IL 60016 

312/297-0955 
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Your oscilloscope0 

can be a Real Time 

Audio Analyser. 

-a 

commumcfiTioni 

comranY £■■■■* 
mc. Bf 

3490 Noell Street 
San Diego, CA 92110 

Telephone(714)297-3261 
11IIO 

Dub faster 

^3 "^3 

Dub easier 
Garner Model 1056 updates 
your dubbing operation. Five 
1200' professional copies in 
four minutes. Threads fast. Re- 
winds in 60 seconds. Single 
capstan drive and solid state 
electronics guarantee unvary- 
ing high quality. Priced low 
enough for quick payout. Write 
for brochure and names of 
users. 

GARNER INDUSTRIES 
4200 North 48th St. 
Lincoln, NE 68504 

I Phone 402 — 464-5911 

THE TROUPER IV LIVE MUSIC 
MIXING SYSTEM 

The Trouper IV has been designed 
to fit the needs of the most demanding 
requirements, according to the manufac- 
turer. The console is composed of Output 
Control and Input Expander modules 
weighing less than 30 pounds apiece and 
measures 15% x 19 x 4l/2 inches. 

Each input contains: level control, 
solo switch, 3-band graphic EQ, two mon- 
itor and one echo send controls, COMPU- 
GUARD Peak Limiting with 3-level peak 
indicator which can display over a 70 dB 
range, mike pads and mike/line switch 
combination which allow you to pad a 
total of 70 dB in 10 dB steps, and sub- 
group assign switches. The Output section 
features include: control, House and 
Monitor master level controls, solo pre- 
view system with switchable VU meter 
and peak indicator, preview selector 
switch for listening pre or post faders in 
the earphones, headphone jack and level 
control, independent announce input 
level controls for house or talkback to 
the monitor system, 2 line input level 
controls for background music or on 

stage cues, front panel mounted power 
switch and fuse. 

Back panel features: XLR type 
connectors for all balanced inputs and 
outputs, on/off switch for built-in phan- 
tom power supply for condensor micro- 
phones, external equipment jacks to in- 
ject signal processing equipment in to 
the Trouper system, echo send and re- 
ceive jacks, individual subgroup outputs 
with external equipment contacts, sub- 
group defeat switch which inactivates the 
subgroup system for mono operation 
(subgroup output may still be used for 
recording feeds or monitor channels), 
console interconnect for the additional 
input Expander Modules (38 input Total), 
and 3 external equipment power jacks 
for Uni-Sync accessories (i.e.: Meter Line 
Amp Package, Dual Graphic Equalizer 
with COMPGUARD, Stereo Pan Package, 
Quad Limiter/Meter Package,, and Spring 
Reverb Unit). 

The Trouper IV is rack mountable 
in a low profile all metal console cabinet 
or available in durable flight cases. 
UNI SYNC, INC., 5559 CAHUENGA 
BL. NORTH HOLLYWOOD, CA 91601 

For additional information Circle No. I 74 

GARNER 
INDUSTRIES 

TEAC TASCAM SERIES 80-8 NEW 
8 TRACK RECORDER/REPRODUCER 

The newly introduced 8-track, 8-ch- 
annel machine that utilizes Winch tape at 
15-ips - is now being delivered to dealers 
across the country. 

According to Ken Sacks, national 
sales manager of the TEAC Tascam Series, 
"the 80-8 has a national advertised 
value of less than $3,000. 

"The unit was developed from the 
experience we gained with the TEAC 
A-3340S four-channel tape deck and the 
Tascam Series 70 8-track unit." 

Sacks explained that the '/2-inch, 
8-track approach is a break with the old 
format. "But by using the half-inch for- 
mat at just one speed, we have been able 
to reduce the price," he said. "The pop- 
ularity of the unit is an indication of our 
success." 

The 80-8 has three heads - erase, 
record/reproduce and monitor which 
are controlled by three buttons in the 
output select: input, for source cali- 
bration; normal, for most modes, in- 

cluding sync and reproduce; and mon- 
itor, for monitor activation. Full 1C 
logic circuits and a motion-sensing mech- 
anism eliminate accidental tape spill 
and stretch. 

Function select buttons control all 
combinations of monitoring and encode/ 

ARA-412 
Acoustic 
Response 
Analyser. 4 
Now you can perform 
Real Time Audio Analysis with just 
three things — (1) your dc oscilloscope, (2) a "pink noise" 
source, and (3) the new ARA-412. This unique, easy-to-use 
instrument permits you to test microphones . isolate cross 
talk balance crossovers . check loudspeaker defi- 
ciencies test tone controls adjust equalization . . 
and much more The ARA-412 is priced at $1,450. 
For additional applications. (FOB San Diego) 
write for the free ARA-412 data sheet 
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decode switching of the optional dbx 
module. The dbx encode/decode pro- 
cessor allows up to 30db of noise reduc- 
tion. Kast-acting LED peaking over- 
load indicators are factory-calibrated at 
+ 10 VU, but are adjustable. 

A flip-up hinged head cover eases 
editing and cueing. The hum shield for 
the record/reproduce head is spring-load- 
ed and has a click stop for ease of thread- 
ing. Hy removing two front panel screws, 
the meter section of the 80-8 swings down 
to provide immediate access to perti- 
nent calibration controls. 
TEAC CORPORATION OF AMERICA 
7733 TELEGRAPH RD, MONTEBELLO, 
CA., 90640 PHONE (213) 726-0303 

For additional information Circle No. 1 75 

ELECTRONIC MUSIC LABS ANNOUN- 
OUNCESNEW POLY BOX 

Poly-Box is a pitch following chord 
generator which adds 26 pitches and a 
unique POLYPONIC capability to almost 
any synthesizer. The one octave keyboard 
with memory is used to select chords, and 
the Poly-Box pitches follow the synthe- 
sizer oscillator through portamento, vib- 
rato and keyboard transpositions. 

BOOKS 

Poly-Box can produce pitches from 
one octave above to 3 octaves below the 
synthesizer oscillator. Other features in- 
clude: manual pitch control, phasing cap- 
ability, and a tunable low pass filter. Just 
2 or 3 patchcords are required to add 
Poly-Box to any patchablc synthesizer. 
Non-patchable instruments require a min- 
or modification. 
ELECTRONIC MUSIC LABORATOR- 
IES, Inc., P.O. BOX H, VERNON, CT 
06066 (203) 875-0751 

For additional information Circle No. 176 

uive / jl 
Heart\ T / 
Fund 
American Heart Association 

CLASSIFIED AD VERTISING 
.RATES 

Prepaid* with submitted copy: 
.... $40.00 per column inch .... 

(21/4"X 1") 
(One inch minimum, 4 inches max- 
imum. Space over 4 inches will be 
charged for at regular display adv- 
ertising rates.) 

*If billing is required add 20%, $8.00 
per inch. 

MICROPHONES: DESIGN and 
APPLICATION . . . 

by Lou Burroughs 
A practical, non-theoretical reference 
manual for those involved in the ap- 
plication of microphones for recording, 
TV, motion pictures, sound reinforce- 
ment, 
Hardcover  $20.00 

R-e/p BOOKS 
P.O. Box 2449 

HOLLYWOOD, CA 90028 

HANDBOOK OF MULTICHANNEL 
RECORDING 

by F. Alton Everest 
320 pages 201 illustrations 

The book that covers it all ... a 
comprehensive guide to all facets of 
multi-track recording , . . acoustics 
construction . , . studio design . . , equ- 
ipment . . . techniques , . . and much, 
much more. 
Hardbound $10.95 Paperback $7.95 

send check or money order to: 

R-e/p BOOKS 
P.O. BOX 2449 

HOLLYWOOD. CA 90028 

SOUND SYSTEM ENGINEERING 
by Don & Carolyn Davis 

296 pages SVixll 
Hardbound  $19.95 

R-e/p BOOKS 
P.O. Box 2449 

HOLLYWOOD, CA 90028 

SERVICES 

PROFESSIONAL MONITOR TUNING 
Even the finest control room designs re- 
quire speaker line tuning for accurate 
response. Milam Audio uses only the 
finest Real Time Equipment to read and 
correctly perform monitor tuning For 
information contact: 

MILAM AUDIO CO. 
1504 N. 8th Street 

Pekin, IL 61554 (309)346-3161 

EQUIPMENT 

ONE STOP FOR ALL YOUR 
PROFESSIONAL AUDIO REQUIREMENTS 

BOTTOM LINE ORIENTED 
F. T. C. BREWER COMPANY 

P.O.Box 8057 Pensacola, Florida 32505 

FREE CATALOG & AUDIO APPLICATIONS 

, OPAMP LABS. INC. 1033 N SYCAMORE AVE ' ICS ANGELES CALIF 90038 (?13) 93-1 1566 

CONSOLES KITS & WIRED 
AMPLIFIERS MIC., EG, ACN, 

LINE, TAPE, DISC, POWER 
OSCILLATORS AUDIO 

TAPE BIAS POWER SUPPLIES 

Nou/ Precise 

Audio 

Etondmdth 

Control 

Models 555 and 556 are active cutoff filters 
that adjust audio bandwidth. They can be 
used for special effects, to improve loudness, 
for noise reduction, disc mastering, tape 
duplicating, re recording, and driver protection 
in high power PA systems. The filters are 18 
dB octave state variable type, continuously 
tunable. The low end adjusts from 20 Hz to 
200 Hz; high end from 2 kHz to 20 kHz. 
Model 555 is single channel; 556 is dual, 
ganged. Each is half rack size with built 
in power supply. Available from your UREI 
dealer. 

m 

«»«*<• ■ <,1 

1 1922 Valeric Street, No. Hollywood, Calif. 91605 
(213) 764-1500 

Exclusive export agent: 
Gotham Export Corporation, New York 

Erase faster 

cleaner 

0 m 

For additional information Circle No. 177 

Garner Erasers cut man- 
hours spent erasing audio and video 
tapes. Simple, safe continuous belt 
operation gives you "hands-off" 
professional erasures in only four 
seconds. Handles up to 10V2" reels, 
cartridges, and cassettes. Ac- 
claimed by major users, yet priced 
low enough for the smallest studio 
or station to afford. 

GARNER INDUSTRIES 
4200 N. 48th St. 
Lincoln, NE 68504 
402-464-5911 
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EQUIPMENT 

NEW . . . Spectra Sonics Quad Joystick 
Model 904-P, new cost $182.00, will sell tor 

S120.00 
AAA TAPE SUPPLY CO. 

1214 Page Av., Jackson, Ml 49203 
(517) 7874020 

OTARI . . . come in and audition the new 
line of "Sensible Alternatives" to the ranks 
of Professional Tape Recording. V/mono 
through I'VS. 

MIDWEST SOUND 
4346 W. 63 St., Chicago, IL 60629 

(312) 767-7272 

Direct Boh 

Professionally Built for 
Studio & Road Use 

Unique AGS Automatic 
Grounding System 

Twin Faraday shields kill 
hum and buzzes 

Accepts all levels, pickup 
to 1000-W amp 

Switchable filter for 
"miked speaker" sound 

Won't change the sound 
of your instrument 

Oiecast, engraved box; 
shock-mounted switches 

One year warranty 

$59.95 

Ask about our snakes, cables and 
other "goodies in little black boxes.' 

Wmdt Audio Engineering 
1 3026 Saticoy St., No. 4A 
N. Hollywood, CA 91605 
(213) 768-0100 

EQUIPMENT AVAILABLE 
DVMA builds roll around console mounts 
for any tape recorder. DYMA builds beauti- 
ful studio cabinetry. 

DYMA 
Box 1697 

Taos, NM 87571 

SMALL 4-16 TRACK STUDIOS 
Detailed technical assistance + acoustical 
consulation, from our engineering division 
to our clients either here or via phone &c 
included FRKK. 

+ 
Tascam Warranty Service Station + Sales 
Sonic Engineering Lab, I 1 Vi Old York 
Road, Willow drove, PA 19090, Phone 
(215) 659-9251. 

The Only One 

ELECTRODYNE MIXING CONSOLE 
16 in / 8 out - perfect condition 

6 years old 
originally sold for $28,000, selling for 

$6,000 
Call: (809) 722 0390 

VINNY 

WHITE BOX RECORDING TAPES 

Scotch 201-1200'xV-(9)$.75 per roll per 
100; Scotch 202-1800'x%"-@$1.00 per 
roll per 100; Scotch 206-1200,x%"-$1.50 
per roll per 100; Scotch 207-1800'xV- 
$2.00 per roll per 100; Vi" and 1' also 
available on hub in bulk, w/wo box. 
Write/call: 

AAA Tape Supply Co. 
1214 Page Ave. 

Jackson, Mich. 49203 
(517)7874020   

3M Series 400 M-23 8 Track Tape Recorder, 
6 years old, replaced heads (minimal wear), 
very good condition. Specifications and pic- 
tures upon request $6,500, 

(8) Dolby 361-A noise reduction units, 
Exellent condition $600 each. 

call 
W. Ramsey, (512) 478-9294 

Check Audiotechniques First 

w 

HIGH INTKNSIT'Y turned sound rein- 
forrcmont + disco + 4 24 track stu 
dios, including narrow band (5 Hz!) 
feedback and ring mode supprcs 
sion, detailed regenerative response 
environmental equalization 4 I dB 
al your cars, room design/measure 
mcnt/treatment, 1 fi'Xi. articulation loss 
of consonants, our IX dH computer 
designed crossovers and enclosures. 
1000's of customized and expan- 
dable professional products hicluding: 
splayed fiberglass horns, consoles, 
comp/rms/peak limiters, continuously 
variable electronic crossovers, digital/ 
acoustic/analog delays, omnipressors. 
Hangers, reverb, echo, doubling, trip- 
ling, p.a. noise reduction, piezo trans 
ducers, Irequency shifters, notch lil 
ters, etc. All shipped prepaid + in 
sured. Sonic Kngineering Labs, 11 
1/2 Old York Rd., Willow (Jrove, 
Ha. 1909(1, (215) 659-925 1 . 

+ Anechoic Chambcr+ 
Inventors/Engineers 

MCI , . , . Now the best selling multi-track 
recorder! 

MCI ,, only from AUDIOTECHNIQUES, 
Inc. in the great northeast! 

Tape recorders from one to 24 tracks - 

Recording consoles up to 40 inputs - 

MCI sales - service, 
factory trained technicians. 

Studio Design and 
construction service. 

AUDIOTECHNIOUES, INC. 
142 Hamilton Avenue 
Stamford, CT 06902 

(203) 359-2312 

MCI . The finest name in Audio Re- 
corders and Consoles, now offers 1 to 
24 track Master recorders and up to 40 
in, 40 out Automated Consoles. For 
Midwest Factory representation contact: 

MILAM AUDIO CO. 
1 504 N 8th Street 

Pekm, IL 61554 (309)346 3161 

New York's leading dealer special 
izing in Semi-Pro and Professional 
Recording and P.A. Kquipment. T'eac, 
Tascam, Sound Workshop, Nakamic hi, 
DBX, MXR, Dynaco, ADS, Frazier, 
Kventide, Klectro-Voice, Shurc,Scotch, 
Maxell, and more. We go both ways: 
Lowest prices in sealed factory car- 
tons, or complete laboratory check 
out and installation. All equipment 
on display. 

AUDIO BY /IMKT 
1038 Northern Blvd. 

Roslyn, L.L, New York I 1576 
(516) 621-0138  

. . . FOR NEUMANN 

We're one of the nation's largest 
Neumann dealers. Our microphone 
specialists can recommend the 
Neumann mikes best suited to your 
requirements. 

NEUMANN MICROPHONE SALES AND RENTALS 

audiotechniqueSjinc. 

^142 Hamilton Avenue, Stamford,CT 06902 Telephone: 203 359 2312 

R-e/p 80 
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SPECTRA SONICS 24/24 — a great 
board— 24 in, 24 out, the current 
model with all the options plus the 
producer's desk. We bought it in Jan- 
uary 1976 and doubled our gross, 
tripled our net. Selling to buy a Har- 
rison 4032. If you want a Harrison and 
can't afford it, buy our Spectra Sonics 
at a big savings and let it earn a Har- 
rison for you. Call for information: 

DIFFERENT FUR MUSIC 
(415) 864-1967 

SPECTRA SOIMICS custom console 16x16, 
32 pan pots. Currently in use. Good, quiet 
board   S11,000 or best offer. 

5th FLOOR RECORDING 
(513) 651-1871 

Rus Lang Corporation 
247 Ash St., Bridgeport, CT 06605 

Telephone: 203 384 1266 

New and Used MCI 
RECORDERS and CONSOLES 

.. from the South's LARGEST 
dealer of professional audio 
equipment. . . 

AUDIO CONSULTANTS, INC. 
7 MUSIC CIRCLE NORTH 
NASHVILLE, TN 37203 
(615) 256-6900 

AUDIO CONSULTANTS, 
1903 APOLLO 
RICHARDSON, TX 75081 

INC./DALLAS 

For Sale 
COMPLETE 8-TRACK CONTROL ROOM 
SET-UP: S-track MCI recorder, 2 track Am- 
pex, 20 x 8 Gately console  37,500 

(also, 4 track MCI available) 
BOB SMITH 

ROOSTER BARK STUDIOS 
1331 N.E. 119 Street 

Miami, FL 33161 
(305) 891-1206 

VERY CLEAN AND HIGHLY MODIFIED 
AMPEX 1100's/1200's 

24 TRACK MACHINES 
These are ultra machines with unusual 

factory installed mods - better than new. 
SUBMIT OFFER 

Dept. HG 
c/o R-e/p, Box 2449 

Hollywood, CA 90028 

FOR SALE: One 3M—M64 2 track recorder, 
15-30 ips, absolutely brand new condition. 

If interested, call Alan Kubicka or Cleon 
Wells at - 

CHICAGO RECORDING 
(312) 822-9333 

URIE, Sennheiser, Crown, 
Emilar, Cetec, Yamaha, Otari, 

Shure, AKG, etc. 

electro-acoustic 

^ systems J 

P.O. Drawer 1923 
Athens, Ga. 30601 

150 N. Hull St. 
(404) 353-1283 

PINK NOISE TAPES 
Equalize with professional accuracy. 

1/3 octave bands ±1 dB 31.5 Hz 16 kHz 
15 ips at OP. level (185 nWb/m S28 ppd 
7 1/2 ips at 10 dli below OP. level $23 ppd 
Both 1/4" 2 track. STATEX, Audio Div. 
Box 5334-X, San Antonio, Texas 78201 

Quality Products Since 1929 

WANTED used CHAMBERLAIN 
call collect 

Dennis McMurrin 
(319) 3664525 

TRACKS!! The complete semi-pro record- 
ing center. Get our low prices on TASCAM, 
TEAC, NEOTEK, MULTI-TRACK, DBX, 
MXR PRO, SHURE, BOW, TAPCO and 
many others. Complete studio packages 
available. 

TRACKS!! from 
DJ's MUSIC LTD. 

1401 Blanchan 
La Grange Park, III. 60525 

(312) 354-5666 

For Sale 
One Tascam Series 70 Vz" ■ 8 track, 

in console, complete 
One Teac Series 7030 GSL Vi" ■ stereo 

in console, complete 
One Model 10 Tascam Board, 13 in/4 out, 

all modules, complete 
One BX 10 AKG Reverb 

One Console for Model 70 Tascam Series 
STUDIO EXPANSION, PRICED FOR 

QUICK SALE 
JESTER SOUND STUDIOS 

423 KUHLMAN LANE 
BILLINGS, MONTANA 59101 

(406) 245-2174 

For Sale 
2 Electro-Voice SENTRY III studio mon- 
itors with equalizer . . . Sl150/pair. 2 MB- 
520 condenser microphones . . . S300/pair. 
1 Blake McDonald stereo line amp ... $75. 

OMEGA AUDIO 
(214) 226-7179  

(616) 452-1596 
Your Direct Line To 

the finest 

PROFESSIONAL AUDIO 

EQUIPMENT 
We represent, xtoek, sell and 

SERVICE 
only the best names sueh as: 

Pulse Dynamics 
Ramko 

Ampex 
Beyer 
Cetec 
Crown 
dbx 
Edcor 
Electro-Voice 
Edital 
Fidelipac 
LPB 
Marti 
Micro-Track 
Nagra 
Neumann 

Revox 
Russco 
Scully 

Sennheisser 
Shure 
Sony 

Soundcraftsmen 
Spotmaster 
Switchcraft 

TEAC 
Tascam 

UREI 

0 

AUDIO DISTRIBUTORS,INC. 
2342 S. Division Avenue 
Grand Rapids, Michigan 49507 "a 

TRADES WELCOME 
Anything That Doesn't Eat 

Lease Plans Available 

OP presents... 

"THE 

PACKAGE" 

• 1000 Pure Vinyl 45 RPM Records. 
• Labels—Black & White at this 

Price. 
• All Metal Parts & Processing. 
• Mastering by Dick McGrew using 

Neumann VMS 70 Lathe and SX 
74 Cutter. 

• Guaranteed Delivery. 
COMPLETE 
PACKAGE.. 

(FOB DALLAS) 
$19900 

-DELIVERY GUARANTEE- 
R Record Manufacturing Corp. guaran- 

tees that for everyday your order is delayed 
past our promised shipping date we will give 
you 50-extra records at no additional cost. J V  -s 
Call Toll Free for more Information. 

800-527-3260 

Q*r record 
manufocturlng corp. 
902 N. Industrial Blvd. 
Dallas,Texas 75207 (214) 741-2027 

Scully 280 add-ons . .. 
Accepts a pair of Dolby 361 s or any 19" 
x S'/z" electronic panel. Only ^49.95 
FOB Bridgeport. Send check with order. 

R-e/p 81 



Heart 

Transplant 

Tape Recording 
Electronics 

Modern recording capa- 
bility for new or old 
recorders. 2-speed EQ, 
separate EQ for optional 
SYNC amp. "Linearized" 
record amp and phase- 
corrected reproduce cir- 
cuitry. Fully remotable. Pin- 
compatible with most 
Ampexes, adaptable to 
many others. 

Model 375, $690. 

C» 

i 
NOVONICS 
MCORPORATED 

1630 Dell Avenue, Campbell, 
CA 95008 (408) 374-8300 

85% Of Our CracJuates 

Are WoRkiiNq In TliE 

RecorcI/Music IncJustry 
It's not by chance that the College for Re- 
cording Arts is fully accredited by the 
National Academy of Recording Arts and 
Sciences Institute. 

It's because our curriculum has one main purpose; 
to prepare you for a Music Industry job. Our 
graduates got jobs because they were persistent and 
didn't give up. And because they gained enough 
experience to be immediately valuable to a poten- 
tial employer. This is what the College for Record- 
ing Arts is all about. 
You'll learn from professionals who are active in 
the Music Industry. 
You'll learn by experience in our many studios: a 
16-track studio, a radio broadcast studio, a disc- 
mastering studio with the latest Neumann disc- 
mastering system, and a separate 8-track studio 
with one of the most sophisticated synthesizer 
systems available today. 
You'll learn the principles of Audio Engineering, 
Music Production. Music Law. Music Business and 
Finance, Studio Electronics, Disc Mastering, and 
Electronic music synthesis. 
If you are seriously interested in starting a career in 
this industry, and have the desire to work hard for 
it, call or write for our Catalog. 

College for Recording Arts 
665 Harrison Street 
San Francisco, California 94107 
(415) 781-6306 

Semesters EkqiN OciobER, 
FEbRUARy, Ai\d June. 

CUTTERHEAD REPAIR SERVICE 
For all Westrex, HAEC0, Grampian heads 

Modifications done on Westrex. Avoid 
costly down time. Maximum 3 day turn 

around upon receipt. Details: 
INTERNATIONAL CUTTERHEAD 

REPAIR 
222 W. PALISADES BL, PALISADES 

PARK, NEW JERSEY 07650 
(210) 461-8658 

STAGE and STUDIO AUDIO EQUIPMENT 
Turn-Key Design, Permanent, Mobile 

Wiring/Switching Networks, Flight Cases, 
Component Sales: AKG, BGW, dbx, Otari, 
SAE, Sennheiser, Shure, Soundcraft, Sound 
Workshop, Tascam, UREI. 

MIDWEST SOUND 
4346 W. 63 St. 

Chicago, III 60629 
(312) 767-7272 

For Sale 
MCI 528 RECORDING DESK 

Perfect condition, factory maintained. 
Custom Meter Panel w/phase meter. 

346,000 
CRITERIA RECORDING STUDIOS 

1755 N.E. 149 Street 
Miami, FL 33181 
(305) 947-561 1 

PRO AUDIO EQUIPMENT AND 
SERVICES 

Custom touring sound, 2-, 4- and 8- 
track studios, disco systems Represent- 
ing Akai, AKG, Altec, Beyer, BGW, 
Cetec, Cerwin-Vega, Community Light & 
Sound, dbx, Dynaco, Dokorder, E-V, 
Gauss, Lamb, Langevin, 3M, Martex PM, 
Maxell, Meteoc, Russound, Revox, Senn 
heiser, Shure, Sony, Soundcraftsman, 
Sound Wckshop, Spectra Sonics, 
Switchcraft. TDK, TAPCO, TEAC, Tech- 
nics, Thorens, and more. Offering these 
professional services custom cabinet 
design, room equalization, loudspeaker 
testing, custom crossover design, elec- 
tronics modification, and custom road 
cases. Call or write for quotes, or drop us 
a line for our latest catalogue. 

K&L SOUND 
75 N. Beacon Street 

Watertown, Mass. 02172 
(617) 787 4073 

(Att: Ken Berger) 

EXELLENT EQUIPMENT 
1 - MCI JH-416 Console  $12,500 
1 - 3M M-56 8-track with full remote .... 

$7,500 
1 - AMPEX AG-440B4  $3,500 
1 - UREI 527A Graphic  . $600 
1 - AKG BX20E, perfect condition 

$2,850 
1 - AKG D224E  . $130 
1- dbx 157   . $450 

ABADON -SUN 
P.O. Box 6520 

San Antonio, TX 78209 
(512) 824 8781 

FOR SALE 
AKG BX-20 E Stereo Reverb. 

Exellent Condition 
$2,500 or Best Offer 

call APPALACHIA SOUND 
(614) 663-2544 

LOW $$'s 
AMPEX 440B (2), SCULLY 280- 
2 14", T.T.'s QRK(2) + SP 1300 
(2), MARTI LIM1TER CLA-40H 
(3), SPARTA MIXER AS-30B, 
BELAR SCM-1, and more!! 

contact 
MEDIA 
G.C.S. 

Box 2776 
NYC 10017 

FOR SALE 
MCI JH-416 Recording Console, 16 inputs/ 

16 outputs, wired for 24. Stereo-Quad. 
EXELLENT CONDITION - $15,000 

or best offer 
call APPALACHIA SOUND 

(614) 663 2544 

For Sale: 
1 - LANGEVIN AM-4, 8 in 4 out audio 

console, with producer's desk in good cond- 
ition, with some spares  $3,000 

1 - LANGEVIN AM-3, 8 in 2 out audio 
console, with Orban/Parasound reverb, 
patch bays, and cabinets, with some spares - 
mint condition $2,000 

Thomas W. Bethel 
Director of Audio Services 

Oberlin College 
Oberlin, Ohio 44074 

call-(216) 775 8272 

EMPLOYMENT 

POSITION WANTED 
Recent B.S.B.A., Magna Cum Laude, 

former pro-musician (Berklee alumnus), 
Syn-Aud-Com grad, currently running small 
studio (4 - 8 track) desires work in large 
metropolitan area. Resume available upon 
request. Contact: 

RICK DEVANEY 
1200 BAXTER STREET 

JOHNSON CITY, TN 37601 
(615) 929-8715 

NATIONAL SALES MANAGER 
Manufacturer of high quality stereo 

equipment is seeking a young, aggressive 
individual to plan, implement and manage 
its sales program. 

Applicants must have proven record of 
Sales and Management abilities in the con- 
sumer electronics field. 

Submit resumes in confidence to: 
Box RU, c/o R-e/p 

P.O. Box 2449 
Hollywood, Ca 90028 

R-e/p 82 
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True Automation Readiness... 

part of the NO COMPROMISE philosophy at 

I Harrison H6! 

Harrison Systems 
P.O. Box 22964 

Nashville, Tenn. 37202 
Tel. (615) 834-1184 Telex £55133 

For additional information Chcle No. 186 

NOW 

Affordable Automation 

From HARRISON 

2824 

Automation ready means different things to different people. At 
Harrison Systems, it means that our consoles can be connected to an existing 

and available automation programmer with a simple multi-pin connector. 
Every Harrison console ever produced has this capability. Some are now 

being used for automated mixing. 
Some manufacturers of recording consoles claim to be automation ready. 

Interface with existing programmers, 
-lowever, requires additional 
circuitry not included in the 
console, or the programmer. 



Stones' Rolling Studio 

For additionol information Circle No. 187 

A complete recording sludio in a van? For Mick Jagger, it is almost a neces- 
sity. Mick and the Stones can be inspired to produce their next hit anytime, 
but when they're on tour otr on vacation, the best recording studios aren't 
always around the corner. The Stones rely on their Shure-equipped mobile 
studio for the unmatched recording perfection they insist upon for these 
moments of midnight inspiration. Whether in a recording session or on stage, 
the Stones' SM7, SM58, SM82, SM53 and SM56 microphones are their 
assurance of consistent quality and natural sound. 

Shure Brothers Inc. 
222 Hartrey Ave., Evanston, IL 60204 
In Canada: A. C. Simmonds & Sons Limited 

Manufacturers of high f idelity components, rrriciophones, sound systems and related circuitry. 

m 




