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fact:

you can choose your
microphone to enhance

your sound system.

Shure makes microphones for every imaginable use.
Like musical instruments, each different type of Shure microphone has a
distinctive “sound,” or physical characteristic that optimizes it for

particular applications, voices, or effects.

Take, for example, the Shure SM58 and SM59 microphones:

SM59

Mellow, smooth,
silent...

The SM59 is a relatively new,
dynamic cardioid microphone. Yet
it is already widely accepted as a
standard for distinguished studio

productions. In fact, you'll often
seeitonTV. . .especially on mus-
ical shows where perfection of
sound quality is a major considera-
tion. This revolutionary cardioid
microphone has an exceptionally
flat frequency response and neu-
tral sound that reproduces exactly what it
hears. s designed to give good bass
response when miking at a distance. Re-
markably rugged — it's built to shrug off
rough handling. And, itis superb in reject-
ing mechanical stand noise such as floor
and desk vibrations because of a unique,
patented built-in shock mount. Italsofea-
tures a special hum-bucking coil for
superior noise reduction!

Some like it essentially flat...

professional microphones...by
LI SHURE |

Shure Brothers Inc., 222 Hartrey Ave., Evanston, IL 60204, In Canada: A. C. Simmonds & Son Limited
Manufacturers of high fidelity components, microphones, sound systems and related cirCuitry

SM58

Crisp, bright
‘““abuse proof”

Probably the most widely used
on-stage, hand-held cardioid
dynamic microphone. The
SM58 dynamic microphone is
preferred for its punch in live
vocal applications . . . espe-
cially where close-up miking is
important. It is THE world-
standard professional stage mi-
crophone with the distinctive Shure
upper mid-range presence peak for
an intelligible, lively sound. Worid-
renowned for its ability to withstand
the kind of abuse that would destroy
many other microphones. Designed
to minimize the boominess you'd ex-
pect from close miking. Rugged, effi-
cient spherical windscreen eliminates
pops. Lightweight (15 ounces!)
hand-sized. The first choice among
rock, pop. R & B, country, gospel,
and jazz vocalists.

...some like a ‘“‘presence” peak.

— ] o

RELATIVE RESPONSE IN db
' B
.
5
-~

FREQUENCY 1N HERTZ

Circle 10 on Reader Service Card
www americanradiohistorv com


www.americanradiohistory.com

I

® Marshall King returns to our pages
with the first installment of a two-
parter that explores the relationship
between the professional audio man
and unions. Marshall King tells it like
it is!

® Sidney Silver also returns to our
pages with another article. this time
getting down to the basics of the audio
man and digital recording. This is an
(almost) ecverything-you-wanted-to-
know-but-didn’t-know-how-to-ask arti-
cle that will have you knowing when
to byte and what to do with a bit.

e We'll also have a report on the re-
cently concluded National Association
of Broadcasters Convention that John
Woram attended in Las Vegas.

® All this and more coming in db,
The Sound Engineering Magazine.

® Ronald Ajemian not only is writing
about digital logic in this issuc. but he
also found time to submit this block
schematic of a logic circuit. Ron did
it in blue, art director Bob laurie
added the other colors.
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To hear...
perchance
to speak...

———

Ay there s the rub QOr at least 1l
used to be
For now Beyer has come up
with a headpt /T
combination that s been
designed never to rub you the
wrong way
Created 1o meel the slringent
requirements ¢! the broadcast
industry. the Beyer DT 109 com
bines a hypercardioild micrc
phone with wide. flat frequency
response and a lwo channel
high quality headphone thal
offers the kind of nerformance
that has made Beyer the over

e (

Together they provide exce
ent 1solation from ambient
noise. superb intelhgibility unfet
lered hands-free operation and
unexampled comfort

Equally at home in the studio
or the field. the [ 1S buit
to withstand the nigors of hard
constant use Andin the unhkely
evenl any partis broken or
wears out 1ts mocular con
struction permits on-the-spot
replacement

\s for the price. it wontrub
you lhe wrong way either

Another innovation

from Beyer Dynamic,

the microphone people

Hammond Industries Inc.
155 Michael Drive
Syosset, N.Y. 11791
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rocphone

THE EDITOR:

In looking through your February
issue at the various stories about audio
education, nowhere do I see mention
of the electroforming step in record
production. Of all the technical areas
that make up recording and reproduc-
tion of phonograph records. electro-
forming is perhaps the least under-
stood and, in general, the most poorly
realized of the processes.

True, the glamour of a live record-
ing session is not to be found here.
but this is an area in the recording in-
dustry that desperately needs new tal-
ent and people who care about quality.
When one asks why the best European
records are so superior to their Ameri-
can counterparts, the answer is largely
to be found in the differences in the
way this critical process is done.

It's time that record plating came
out of the closet and received the same
engineering attention and technologi-
cal excellence that tape recording and
disc mastering processes have reccived.
All the vast resources used to increase
signal-to-noise ratios in tape recording
goes right down the tubes through
poor plating. The same goes for the
elaborate signal processing possible in
mastering.

Instead of covering the same tired
subjects over and over, why not try a
little innovation? Publish some infor-
mation about a part of audio record-
ing about which the entire industry is
so ignorant. Let's try to interest some
of these bright young people in an
area where they are really needed!

JAMEs P. SHELTON
President. Europadisk Plating Co.
New York City
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Copies of db

Copies of all issues of db—The
Sound Engineering Magazine start-
ing with the November 1967 issue
are now available on 35 mm. micro-
film. For further information or to
place your order please write di-
rectly to:

University Microfiim, Inc.
300 North Zeeb Road
Ann Arbor, Michigan 48106
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The"better than' equalizer
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cCrown Q-2
octave equalizer,

2 channels, 11 bands/channel

Adjustable center frequencies — The Crown
EQ-2 is better than a parametric because you can
control boost and cut for eleven-bands per channel
with adjustable center frequency for all 22 bands. It
cures many more room problems.

Simple set-up— The Crown EQ-2is betterthan a
1/3-octave graphic because it's simpler to set up,
yet provides full-range control. The EQ-2 can also
be cascaded to create a 22-band, 1/2 octave mono
equalizer.

Unique tone control— The Crown EQ-2 is bet-
ter than other equalizers because of its unique tone
control section. Shelving-type bass and treble con-
trols with selectable hinge points reduce phase shift
problems, since low and high frequency problems
can be resolved before equalizing begins. This fea-
ture also permits quick reshaping of the response

curve for different room populations without altering
basic equalization.

Superb specifications— The Crown EQ-2 is
“better than" because of a signal-to-noise ratio
90dB below rated output, and THD less than .01%
at rated output.

Reliability — It's “better than” because it's Crown.
That means reliability, ruggedness, and better
value.

New RTA — It's also “better than” because Crown
now manufactures a real time analyzer which, used
in conjunction with EQ-2, makes the job of equaliz-
ing even easier.

Write or cali today. We'll be glad to arrange a dem-
onstration of both the EQ-2 and the new RTA at

your convenience. Your systems deserve to be
“better than.”

(&) crown

1718 W. Mishawaka Road, Elkhart, Indiana 46514
American innovation and technology...since 1951.

ap 8.6l Aen
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for
big jobs

In concart halls, [arge
churches, conventicn
centers and stadiums, our
Delta-T 102 systems offer perform-
ance ard flexibility no other system can .
touch. 90 dB dynamic range. Frequency response
from 20 Hz to 15 kHz =1% dB. Up to 50 outputs.

3 ms to 3,200 ms of delay. Modular design for simplified maintenance and
expansion. A track record for reliabitity proven worldwide. Two basic systems —
including our 102-S system for studios and entertainers. As low as $2300.

|

for small-
to-medium

jobs
For hotels, clubs, auditoriums
and similar facilities requiring guality
sound reinforcement, our modestly priced Delta-T

4 92 system has everything. You get many of the sophisticated
features of our 102 series. and the same clean audio that has made large-
system Delta-Ts the standard of the industry. Same dynamic range. Total dis-
tortion less than 0.08%. Two outputs independently adjustable from 0 to 120
ms. NO other system in its price range offers such outstanding design and
performance.

Since building the industry’s first digital delay in 1971, Lexicon sys-
tems have been specified by more acoustic consultants and sound engineers
than any other. Write on your letterhead for Application Notes, AN-2 and full
particulars on the “first family” of delay systems. They're your sound choice for
big jobs and small.

XiCO

Lexicon, Inc., 60 Turner Street
Waitham, MA 02154 (617) 891-6790

Export agent: Gotham Export Corporation, 741 washington Street. New York, New York 10014 |
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21-23
22-23

22-24

&L Calendar

MAY

International Light & Sound
Show. Sheraton Atlanta Hotel,
Atlanta, Ga. Entertainment
equipment. Contact:  Multi-
media International Inc¢., 155
Michael Dr., Syosset, N.Y.
11791. (516) 364-1912.

Fundamentals of Recording.
Seminar at Banff Center for
Continuing Education. Contact:
Banff Centre, Box 1020, Banff,
Alberta TOL OCO, Canada or
Stephen F. Temmer, Gotham
Audio Corp., 741 Washington

St., New York City 10014.
{212) 741-7411.

JUNE
NRBA  Sales Management
Seminar. Welsh Company,

Tulsa, Okla. Contact: NRBA,
Suite 500, 1705 De Sales St..
N.W.. Washington, D.C. 20036.
(202) 466-2030.

Industrial Sales Workshop, for
manufacturers, distributors, rep-
resentatives. Hartford Graduate
Center, Hartford, Conn. Con-
tact: Hank Lavin, Box 1539,
Cheshire, Conn. 06410. (203)
272-9121.

Consumer FElectronics Show.
Chicago. Conrad Hilton Hotel,
McCormick Place, McCormick
Inn. Contact: CES, 2001 Eye
St. N.W., Washington, D.C.
20006. (202) 457-4919.

New York Management Semi-
nars. Contact: Heidi E. Kaplan.
14NR, N.Y. Management Cen-
ter, 360 Lexington Ave.. New
York, N.Y. 10017. (212) 953-
7262,
Untocking
Chicago.
Project Management for Engi-
neers. NYU. Houston, Texas.
The Federal Procurement Proc-

Creativity. NYU.

ess. U of Chicago. Los
Angeles.
Management of New Tech-

nology Projects. NYU. Chicago.
Effcctive Communications for
Engineers. NYU. New York.
Industrial Noise Control. NYU.
New York.

Understanding Finance for
Mfg. & Production Mgmt.
NYU. Chicago.

(continued)
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Nothing else
matches jt for
features and
reliability

PIN FUNCTIONS
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ADM'’s UNIQUE DA16/CH20

AUDIO DISTRIBUTION SYSTEM

The ADM® DA16 incorporates an ad-
vanced-design approach, with superb
specifications. It is the ultimate in audio
distribution amplifiers. Each amplifier is
a one in, six output plug-in card with
+24DBM input and output capability.

The input is transformer coupled, and
each of the six outputs is individually
transformer isolated. Amplifiers have in-
dividual front panel gain adjustments.

Noise level is ultra low, and distortion is
less than .1% at +24DBM.

Up to six DA16 amplifiers can be
housed in the Audio Designs® CH20 rack
frame, which includes a redundant
power supply with automatic change-
over. Built to exacting quality standards,
DA16 amplifiers offer exceptionally high
reliability. For complete information
write or call for specification sheet.

A COMPLETE LINE OF HIGHEST QUALITY
CONSOLES AND COMPONENTS

CONSOLES

. AUDID DESIGNS AND MANUFACTURING, INC.

16005 Stutgeon. Roseville, Michigan 48066
Phone: (313) 778-8400, Cable: AUDEX TLX-23-1114

DISTRIBUTED QUTSIDE U.S.A.
BY AMPEX INTERNATIONAL OPERATIONS. INC,

www americanradiohistorv com
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At Last,
an Equalizer that
Comes Clean...

Up until now, whether you
tried to equalize your control
room or contour your sound
system for a concert hall, the
end result was an increase in
distortion.

That was yesterday.

Klark-Teknik equalizers are
built for today, for tomorrow.

Uncompromised.

Unequalled.

If your livelihood depends
on good clean sound, depend
on us.

After all, if you're using
yesterday’s equipment, will
you be ready for tomorrow?

Write to Hammond
Industries Inc., 155 Michael
Drive, Syosset, New York

MODELS: 11791 or call (516) 364-1900.

DN27: 1/3 octave mono, with bypass switch & gain control.

§749
DN22: 11 band, stereo, with high & low pass filters, separate
gain controls & bypass switches. $799

p ¥
- @
.
.

calendar (cont.)

26-27 Project Management. U. of

Pennsylvania. London. Eng-
land.

21-23 International Exhibition of Pro-

26-

fessional Recording Equipment.
Connaught Rooms, London,
England. Contact: Assoc. of
Professional Recording Studios.
Att. Mr. E. L. Masek. 23 Chest-
nut Ave.. Chorleywood. Hert-
fordshire WD3 4HA. England.
{Rickmansworth 72907).

Summer School, New England

8/4 Conservatory of Music, includ-

ing an Electronic Music Work-
shop. with a portion for the
secondary school music educa-
tor. Contact: Robert L. Annis.
New England Conservatory of
Music. 290 Huntington Ave.,
Boston. Mass. 02115, (617
262-1120.

JULY

10, 11, J.B.L. Seminar, design and in-

1}

stallation of sound reinforce-
ment systems. Contact: Ms.
Nina Stern. James B. Lansing
Sound, Inc., 8500 Balboa Blvd.
Northridge. Ca. 91329, (213)
893-8411.

12. 13 NYU Seminar, New Products:

A Systematic Approach. New
York. Contact: Heidi E. Kap-
lan. Dept. 14 NR, N.Y. Man-
ageent Center. 360 Lexington
Ave.. NYC. 10017, (212) 953-
7262.

17. 18 NYU Seminar, New Products.

Toronto. Ontario. Contact: See
above..

SPECIFICATIONS:

INPUT IMPEOANCE: Lingalancad, 18K ahms nominal, OUTPUT IMPEODANCE:
Unbalanced, iess than 13 ahms, short circuit protected. OPERATING LEVEL:
-20 dBm to +24 dBm; input protection 0% AMS. CENTER FREQUENCY AC-
CURACY: *2%. CALIBRATION ACCURACY: +0.5 dB. FREQUENCY RES-
PONSE (CONTROLS FLAT): *0.5 dB = 20Hz to 20kHz, OUTPUT CLIPPING
POINT: +22 dBm into 600 ohms {oad. DISTORTION: Less than 0.01% ... lkHz
at +4 dBm into a 600 ohms load; less than 0.05% ... 20Hz to 20kHz at +18 dBm
intoa 600 ohm load. EQUIVALENT INPUT NCISE: Less than -90 dBm unweighted,
20Hz to 20kHz.

A Member of the Hammond Industries Group

Circle 34 on Reader Service Card
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KLARK-TEKNIR

The Sound of Today.

MOVING?

Keep db coming
without interruption!

Send in your
new address promptly.

Enclose your old
db mailing label, too.

Write to:

Eloise Beach, Circ. Mgr.
db Magazine

1120 Old Country Rd.
Plainview, N.Y. 11803
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What 002% THD doesnT fell you alout
the SE-9060, waveform fidelity will.

THD as low as 0.02% says a lot about
any amplifier. But oscilloscope readings

show it all. Look at the waveforms. The
output waveform of the SE-2060 is

virtually a mirror image of the input.

One way Technics achieved this
goal was with dual FETs in the
differential amplifier. They give the

independent power supplies for each
channel,Technics eliminated ali signs of
transient crosstalk distortion.

Compore specificotions. And you'll
realize there's no comparison.

POWER OUTPUT: 70 watts per
channel (sterec), 180 watts (monaural)
minimum RMS into 8 ohms from 20 Hz

SE-2060 the DC stability necessary for SRR yetorm). to 20 kHz with no more than 0.02%
the highest gain in the crucial first stage. L= o= total harmonic distortion.

While the constant current load and J

current feedback used in the voltage
amplifier keep distortion to a minimum.

And since the SE-92060 is a DC
amplifier, each amplifier section and the

NFB lo&p are directly coupled without the

POWER BANDWIDTH: 5 Hz-50 kHz,
-3 dB. S/N: 120 dB {IHF A). RESIDUAL
HUM & NOISE: 100 uV. INPUT SEN-
SITIVITY & IMPEDANCE: 1 V/47 kilohms.
INTERMODULATION DISTORTION {60 Haz:
7 kHz, 4:1): 0.02%. FREQUENCY

EMJ RESPONSE: DC ~ 100 kHz, +0 dB, -1 dB.
i Technics SE-2060. A rare combina-
tion of audio technology. A new standard
of audio excellence.

TeChniCS Pr;)fessional Series

by Panasonic

use of any capacitors. So the SE-9060 ‘
not only has virtually nonexistent phase =
shift, it also boasts flat frequency response
from.DC to 100 kHz. And with completely

Ovutpuf Waveform.

Circle 36 on Reader Service Card
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PATRICK S. FINNEGAN

iy Broadcast Sound

Over Equalization

® The average broadcasting station
contains numerous equalizers within
its audio system. All of these serve
useful purposes. But any good thing
can be overdone. When equalization
is overdone, a number of side effects
and problems can result. So, let’s take
a look at some of these.

PURPOSE

The interconnecting wiring, tele-
phone lines, and interfacing impe-
dance irregularities all tend to pro-
duce a poor audio response curve in
the system. In the most basic sense,
the equalizer is intended to compen-
sate for these response deficiencies in
the bandpass of the audio system. Be-
sides the system itself, certain types of
equipment, such as the tape recorder
and transcription turntable, have re-
sponse problems because of their
special components. These two Kinds
of equipment require equalizers, which
are designed into the units. In other
cases, audio equalizers are used to
compensate for system noise, such as
in the wideband f.m. rf transmission
system.

Compensating for system or equip-
ment bandpass deficiencies is not the
only use made of equalizers. In pro-
duction work, for example, the equal-
izer is used to deliberately distort or
reshape the bandpass or segments of
the bandpass to produce special ef-
fects, or to make the finished work
sound the way the producer desires it
to sound.

In all these applications, the equali-
zer or equalizers may be inserted at var-
ious places in the audio path. When in-
serted ahead of the deficient circuit, this
is pre-equalization. And when inserted
after the deficient circuit, this is post-
equalization. Both types of equaliza-
tion are used, and in many instances,
both at the same time, as well as at
intermediate points along the path.

OVERLOAD

Perhaps the first most serious prob-
lem which can develop when over-
compensation is done by the equal-
izers is amplifier or system overload.
This type of problem is more gener-
ally associated with cases of pre-
equalization, or when special effects
are used in the production booth. In
the more general case where equaliza-
tion is needed, the system bandpass is
poor. The response curve shows a roll-

NORMAL
AMPLIFIER GAIN ADDED BY
GAaIN EQUALIZER
= /
(£} |O| /
S L . .
0 IK 5K 10K I5kH2

The gain of the equalizer in the
boost area of the bandpass is added to
the gain of the amplifier.

ing off at the ends, especially the high
end. At this point in the path, the
equalizer is inserted, and then ad-
justed so that it presents a comple-
mentary curve to that of the system.
Besides this simple equalizer, other
more sophisticated units may be used
which allow adjustment of various
bands of frequencies in the audio
spectrum

The net result of adding the equal-
izer to the circuit is an increase in
gain in the boost area of the bandpass.
The amount of boost adjusted into the
equalizer is added to the normal sys-
tem gain at that point. There is little
danger from overload if the bandpass
of the circuit is very deficient at this
point; there will be very little signal
energy in the deficient area anyway.
But when pre-equalization is done, the
system to this point is not deficient,
and there can be a considerable
amount of signal energy in the boost
region. The normal amplitude signal
will be increased by the amount of
boost. Unless the deficient circuit im-
mediately follows this boosted signal,
any amplifiers that follow can be seri-
ously overloaded..

The amplifiers which immediately
follow a pre-equalized signal circuit
must be operated carefuily. Much de-
pends upon the normal operation of
these amplifiers and the amount of
headroom available. If the headroom
is not adequate, the high level signals

Some different
types of distortion
are due to
amplifier stage

overload. AMPLIFIER

wwWw americanradiohistorv com

in the boost area of the bandpass will
drive the amplifier stages into non-
linear operation or saturation on sig-
nal peaks. Saturation will clip signal
peaks, and if the boost is high enough,
the stage may alse be driven into cut-
off on the negative peaks. All these
generate various forms of distortion,
and so should be avoided.

TAPE SATURATION

The audio tape recorder must use
equalizers in both the record and the
playback units to overcome deficien-
cies of the head, tape, and to over-
come system noise. Pre-equalization
will be used in the record unit, while
post-equalization is used in the play-
back unit. The pre-equalization of the
record unit is intended to overcome
the poor high frequency response of
the record head and the tape, and to
help boost the upper end of the curve
above system noise.

The curve presented by the record
unit equalizer is essentially a pre-em-
phasis curve, that is, one which shows
a rapidly rising gain with increase in
frequency. The boost at 15 kHz is con-
siderable. In normal program audio,
although there may be a high fre-
quency component present, the energy
is not too great. A normally adjusted
equalizer and sensible input signal lev-
els can handle this without difficulty.
But if the signal has high energy con-
tent, such as a sine wave tone, or if
the equalizer is misadjusted, the signal
in the boost area can drive the head
and the tape into saturation. This is
very similar to an audio stage
being driven into saturation, and it
will produce similar results in signal
quality and distortion. There is still
another side-effect; highly saturated
tape is difficult to erase.

A tape recorder has its own idio-
syncrasies. This is especially true when
we use sine wave tone to dynamically
align the heads and adjust the equal-
izers. The method most generally used
is to feed sine wave tone into the rec-
ord unit and then observe the output
of the recorder after it has been re-
covered from the tape, adjusting the
head or heads and equalizers to obtain
the best results. As anyone knows,
poorly aligned heads will produce a
very poor response curve. Problems
can arise if the heads are out of ad-
justment, and the engineer overcom-
pensates with the record equalizer to

Oy - >0y oy 8y Ay A

(NON-LINEAR} (SATURATION AND CLIPPING)
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Drive o drill with a 125-watt audio amplifier? Of course you
wouldnt. But we did..to prove o paint. OQur Tech-crofT TCB-125
professional amplifier drove the drill for a solid week,
continuously, eventhough we repeatedly clomped the chuck to
overload it. Feeding an induction motor like that is one of the
toughest torture tests you con give an ampiifier, yet it drove the
drill through a 2x4 again ond again...thonks 1o our current
limiting circuit which protectedit from horm even under odverse
overlood. Crazy? Not if this unusual test convinces you thot af
Bogen, RELIABILITY is NUMBER ONE

Ifit can handle a drill. you con be positive thot a Tech-crafT
amplifier con handle ony speaker lood under virtually ony
conditions...beautifully. The perfarmance specs include
frequencyresponse within+1 db from 20 to 20,000 Hz at rated
output power...and total harmonic distortion less than 1%
from 2510 22,000 Hz, also af rated power.

Whut does it take fo preduce aliine like Tech-crafT? A
company like Bogen

The Tech-crofT Professional Series incorporotes all the
knowledge and skill we've acquired during 45 years in sound
Yet it isn't encumbered by any earlier design concepts. We
developed the entire series at the same lime, using the latest
state-of-the-art technology. It includes active mixers and mixer-
extenders, single and dual channel power amplifiers, mixer-
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power omplifiers, grophic equalizers, @ compressor/line
omplifier, and o wide ronge of accessories.

They are designed with unsurpassed feotures and
specifications for today's sophisticated requirements, highest
reliability and totol system compotibility. We believe they offer
the finest values in professional sound equipment

Availability? Who but Bogen delivers a line like this from
stock?

One lost point. The drill we drove was mode by another LS|
division, National Twist Drill and Tocl. They're Yops in their field,
tao, and we mention it to emphasize the vast technalogical
resources thot standbehindusos partof a $1 billion corporation.

For more information, please write or phone us.

Tech-crarl

PROFESSIONAL SOUND by

BOGEN

A DIVISION QF LEAR SIEGLER. INC
P O Box 500. Paramus. NJ 07652
201 343-5700

www americanradiohistorv com
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CUT O

GQUHLIZEBS

The Model 4004 is a one-
third octave audio equalizer
for professional sound rein-
forcing applications. High
reliability components are
used throughout. As a pas-
sive device, no noise Is in-
troduced. All filter sections
are designed for low distor-
tion and there is NO HARD
CLIPPING at high level.

The Series 4200 Cut Only
Active Equalizers have been
carefully designed and pat-
terned after the well known
Series 4000 Active Equal-
izers. All negative feedback
circuitry around the ilatest
integrated operational am-
plifiers assures high linear-
ity and stability.

\Dfute

FEATURES: An all passive one-third oc-
tave equalizer. High reliability. No noise.
Low distortion. No hard clipping. ¢ Full
15dBcuton ISO one-third octave centers.
* Full double-tuned constant-K filters,
63 Hz through 12.5 kHz. * High-cut and
low-cut adjustable finishing filters.
Mil-spec sealed potentiometers. o Stan-
dard 600 ohm line terminations. ¢ Bi-amp
output option with plug-in crossover net.
¢ Standard 19" relay rack, 32 height.

FEATURES: 273 octave bands on ISO
centers from 40 Hz through 16 kHz. ¢ 0
to -15 dB of cut on continuous caiibrated
control. ¢ Variable high-pass filter from
20 Hz to 160 Hz with 12 dBl/octave roll-
off. e Unity to + 10 dB of makeup gain. ¢
Filter Q optimized for best summation
with adjacent bands. * Noise quaranteed
to be -92 dBm or better. ®* EQ IN/EQ OUT
switch on front panel « PLUS OPTIONAL
CROSSOVERS FOR BI-AMPING! « Dual
buffered outputs for bi-amp operation.
Accessory socket to permit insertion of
12 dB/oct. or 18 dBl/oct. low level cross-
over for bi-amp outputs.

instruments,incorporated
PHONE AREA 512/892-0752 « P.O. Box 698 AUSTIN TEXAS 78767
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make up for the deficiency. Although
the output of the system may be poor
because the record and playback heads
are not in exact alignment, so long as
the record head and tape are in good
contact, the full signal will go onto
the tape. That highly boosted signal
from the overadjustment will cause
the head and tape to saturate, with its
various forms of distortion.

Sine wave tone contains a much
higher frequency energy content than
does program audio, so input levels
must be considerably lower in tone.
If the input level is too high with tone,
the tape and head may be deeply into
saturation, and the beautifully flat re-
sponse curve obtained at the output is
not a true curve of the tape svstem
and it can be very misleading. This is
why the signal level into the recorder
should always be at least 10 dB below
normal program levels for checking
the responsc curve, and 15 dB lower
is better yet if the noise problem is not
too great.

DISTORTION

One of the more common effects
which over-equalization can produce
is distortion in various forms. When
adequate signal is present in the cir-
cuit and then given the additional
boost by the equalizer, the following
stages can be driven into non-linear
operation on their input/ output curves,
positive and ncgative peaks may be
clipped, or tape heads and tape may
saturate.

When a stage is driven into its non-
linear region, the signal becomes dis-
torted. The peaks might be compressed
in relation to the rest of the signal
The compression may take place on
one side of the signal only, resulting
in unequal peaks. The output signal is
not a true replica of that which went
into the amplifier and is thus distorted,
besides having harmonic distortion
added.

Saturation of a stage or tape clips
the signal peaks. This is a more seri-
ous form of distortion since the peaks
are not merely compressed—they are
lopped off! Besides seriously distorting
the waveform, a very rich supply of
harmonics are generated. The flat top

Clipped signal peaks can create
transients, and these transients can
create more overloading down the
chain.

TRANSIENT
N lf
>'L AMPLIFIER /A
A 2 N o L
V L ] Y
v
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MOVE ON UP to the one-inch scene with the world's very
first full-function one-inch eight track: the Otari MX-7800.
If you've been holding back because you couldn’t find a
one-tnch eight-track that could cut it, then check out
the MX-7800.

It's got it all. And, it sells at a price you can afford.

B Constant tension for improved tape handling and t ghter
timing, plus dynamic braking for reduced tape sho:ck.

Full remote synchronous reproduce for overdubbing
on all eight tracks, plus record punch-in without
clicks or pops.

Automatic monitor switching matches input or tape
to proper mode: record, reproduce, or sync.
No knob-throwing or switch flipping.

30/15 ips dc capstan servo and varispeed playback
with coarse and fine controls on transport
and remote control.

Remote tape timer with LED readout (minutes,
seconds, tenths) for precise time location.

Remote return-to-zero saves time in
mix down.

Rapid access to electronics and transport,
ptus built-in oscillator for fast set up.

Improved reliability with FET switching and
rugged construction.

Write or telephone for price, delivery, and literature.

0/TAR/]

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

MANUFACTURED BY OTARI ELECTRIC CO. TOKYO. JAPAN

wwWw americanradiohistorv com
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FALSE CURVE

_/ TRUE CURVE When tone
. levels into the tape
| TAPE L' a8 F--=-- . recorder are {00
ava | RECORDER | o ‘-s{J high, saturation
NORMAL  HIGH e © IK 5K 10K 15kHz will produce a flat
{TONE INPUT (but false) output
LEVELS) (OUTPUT CURVE} response curve.

peaks can cause further trouble down
the line in the form of transients and
ringing. When transients do occur,
these can cause additional overloading
in themselves.

There is yet another by-product of
all this. Whether it is non-linear oper-
ation or outright clipping, conditions
are now present which will allow inter-
modulation distortion to occur with
program signals, further deteriorating
the audio quality.

OTHER PROBLEMS

The system gain is changed at the
point the equalizer is inserted, regard-
less of whether it is pre- or post-
equalization. The gain at the amplifier
which follows the equalizer is the nor-
mal gain of the amplifier plus the
boost provided by the equalizer. This
combined gain varies with the adjust-
ment of the equalizer and the area of

the bandpass the equalizer is set to
correct. When the equalizer is set very
high, as in an overcompensation situa-
tion, the gain of the combination in
that frequency area is very high and
the circuit is very sensitive. Condi-
tions are set for problems to develop.
Very strong signals, for example, can
shock that sensitive circuit into oscilla-
tion. This may not be a sustained os-
cillation, but may occur only on peaks.
This is a form of distortion, although
we may consider it as spurious inter-
ference. The oscillation and frequency
depend upon the components and set-
ting of the equalizer and may not be
at the frequency we would expect. Be-
sides that, the oscillations can create
beats with the program signals and
further clutter up the quality.

NOISE
Noise problems can also be created

(415) 786-3546

STL Offers The Most

Complete §election
Of Test Tapes Available Anywhere

If you are looking for precision test tapes. lock no further.
STL can serve all your needs with tapes in 2", 1", ¥2". A"
and 150 mil cassetie sizes. Alignment. flutter and speed.
level set. azimuth and numerous special test tapes are
available giving you the most accurale reference possible
in the widest ranges of formats. Also available is the au-
thoritative Standard Tape Manual. a valuable data book for
the audio tape recordist. engineer or designer. This prac-
tical and much-needed reference source is compiled by
Robert K. Morrison. an international authority in this field.

Write or prione for fast deiivery and furtner information.

STANDARD TAPE LABORATORY, Inc.

26120 Eden Landing Road / =5 / Hayward, CA 94545
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or emphasized by over-equalization.
This is more generally associated with
post-equalization, but not always. If
the equalizer/amplifier/ gain combina-
tion is very high because of maladjust-
ment and the program signal in the
equalized area is very weak or non-
existent, circuit noise will be amplified.
This can seriously erode the system
signal-to-noise ratio. Some circuits
have a normally high noise factor any-
way, for example, tape, telephone
lines, and so forth. But other circuit
problems may be creating noise levels
that are higher than normal, such as a
noisy resistor, capacitor, transistor, or

SYSTEM CURVE

EQUALIZER CURVE
NOISE

,"\
-
- \

dB - 1

0 IK 3K
{BEFORE)

10K 15K

PROGRAM
NOISE

0 IK 3K 10K I5K
(AFTER)

The boost area of the equalizer will
also boost the noise in that area of the
bandpass.

strong rf fields around a transmitter.
Without a reasonably good signal in
that area of the bandpass, the noise
will be amplified considerably. Lack
of signal response, however, is often
the very reason we attempt to over-
compensate with the equalizers and
create more problems than we cure!

Pre-equalization can also create
noise problems. To prevent the various
forms of distortion we discussed ear-
lier, the operator may reduce the gain
of the system that follows the equal-
izer. This action will keep the signal
peaks in the boost area from over-
loading amplifiers, but the non-equal-
ized portion of the signal is now at a
much lower level. So consequently,
the signal-to-noise ratio in that part of
the bandpass will now suffer.

RECAP

Equalization of audio systems is
both necessary and desirable. But we
must be careful not to overdo it.
Over-equalization can create many
side effects that can outweigh the de-
sired results we had hoped to obtain
with equalization. |
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this dbx 216 comes with
pre-assembled cables and connectors
and a free spare plug-in module

somecthing to think about
if you'’ve ever wired in a Dolby M16

dbxzss..
elimination

dbx, Incorporated
71 Chapel Street
Newton, MA 02195
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NORMAN S. CROWHURST

¢l Theory & Practice

Putting It All Together

® Some people would like to think
that they know it all, and can trot out
answers as required. A related attitude
is the expectation that every question
must have just a simple, direct answer.
In last September’s issue, the letter
from Harrison J. Klein, Chief En-
gineer of a radio station in Seattle,
and my reply, drew responses from
all over the world. As I write this, I

have just received a comment from
Australia.

In the last column, I discussed what
quadriphonic sound can add to the
two-channel variety of stereo, merely
as a matter of principle or basic the-
ory. What most people want to know
is how to install properly quadriphonic
equipment in their rooms at home,
where they plan to do their listening.

Clear-Com
Our Sysfem is your Solutmn.

T must wark e

WEMYTImE, 8y

2%, No problems,
just solutions
from clear-com.

€ Clear-Com
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The point is not to follow set rules
blindly, but to understand the basic
principles that make the rules work.

From what I have already said, in
the well-damped, or “dead” room,
there is little problem. Just find places
for the four loudspeakers, using a
type that radiates in as diffuse a man-
ner as possible so all the loudspeakers
can be heard from any part of the
room.

But plushly furnished rooms are not
the predominant type. Audiophiles
also want to have good reproductions
in a room which is full of reflections,
Perhaps quadriphonic is of doubtful
advantage to them. But how is some-
one with such a room to play record-
ings or programs that are issued only
in quadriphonic sound?

That is a good question and per-
haps worthy of some further thought.
What are the extra two channels sup-
posed to do? Primarily they were seen
necessary to provide ambience, that
sense of being surrounded by the pro-
gram. This was mainly needed in the
“dead” room environment. The live
room has its own ambience.

But those extra channels can do
more than that. Even as a means of
conveying ambience, they can supply
the impression of quite a variety of
different rooms. And they can also pro-
vide new effects, such as sounds origi-
nating from the back of the room, or
auditorium as well as at the front
where the stage usually is situated.

REFLECTION

When 1 discussed two-channel ster-
eo, I looked at ways to use the reflec-
tive properties of the room, rather
than have them fight you. Can we do
the same with 4-channel? Why not?
Let us think about what reflection
does.

You must have been in a room


www.americanradiohistory.com

where one whole wall, or most of it,
was covered with mirror. or perhaps
more than onc wall. What is its visual
effect? It makes the room look twice
as big, doesn’t it? A glass mirror aiso
makes a very good sound reflector at
all frequencies. so the aural effect
matches the visual effect.

If the rest of the room is furnished
ahsorptively, the cffect is consistent
with what you s¢e. But how about re-
production? You have no way of mak-
ing sound scem to come from the
looking-glass room” do you. Or do
you? Maybe that is worth thinking
about.

You cannot get loudspeakers over
into the looking glass room, it is true.
But maybe you could direct loud-
speakers in such a way that you hear
them predominantly after the sound
has been reflected by the mirror. How
you would use that effect may take
some thinking about, but it is an idea.

However that is a rather special
casc. There must be a great many
more rooms where all the walls, floors
and ceilings are more reflective than
they are absorbent, for which T de-
scribed some ways of treating for 2-
channel stereo. Can we just double up
on that, to get 4-channel sterco?

WHERE TO PUT IMAGE SOURCE

If you are going to rely on reflec-
tions, as in the case where we used
units in the end of a console to direct
sound at the walls, to produce an
image source for cach loudspeaker,
then you neced to think about where
each such image source needs to be,
to makc the composite system.

What if you point a loudspeaker
unit — and in any of this “pointing”
we must be thinking about units with
an appreciable degree of directionality
— into a corner? You are pointing it
into a right angle convergence be-
tween two walls. It will not produce
an image along the diagonal formed
at the corner, because that is not how
reflection occurs.

What it will produce, academically
at any rate, is two images, one from
each wall. Thus if your unit is two
feet from cach wall. peinted into the
corner, there will be an image two
feet behind cach wall, produced by
the same loudspeaker unit. This means
that, provided the distance is not too
great, the apparent source will be mid-
way between these two images. Where
is that?

If you join the two image sources.
you will draw a line right through the
corner where the two walls join. Thus.
by this means you cannot really push
the sound back much, as you did

when you directed the sound mainly
at one wall.

The other useful trick, with 2-chan-
nel sound, was to use open-backed
loudspeaker units, instcad of closed-
back pressure radiators. Forgetting
about reflections for the moment, if
you place yourself equidistant between
two closed-back units fed with single-
channel sound, the apparent source
will be mid-way between them.

Now, you move yourself away from
that equidistant position, and you be-
gin to receive more sound cnergy
from the nearer unit, with the result

that the apparent sound source moves
from midway, toward the nearer unit.
That effect is present even in a well-
damped room with few reflections.
Reflections complicate it, confuse the
sound.

Now consider using two open-
backed units. angled in so that your
first listening position is cquidistant
from both of them and they both face
you directly. From that one position
the effect will be not unlike that with
the closed back units, because the
sound you hear will come directly
from the front of cach. With cqual

NEW FROM LEADER

The 30MHz Dual
Trace Scope with
Delay Line.

Warning lamp for
uncalibrated condition.

\

Lever
type
input

switches.

120nS delay line. /

5" P-D-ACRT

Trace rotation

20nS/cm
sweep.

e

5mV sensitivity. 1\

Add & subtract mode.

|
Single shot
trigger.

e T e,

High Sensitivity. P-D-A
CRT. Single Shot Trigger.

Model LBO-520 ... $999.95 with accessories

See your distributor or write direct for details

151 Dupont Street. Plainview N.Y. 118C)
(514) 822-9300
InCanada Omutronix Lid . Monireal. Quebec

When Quality Counts . . .

LEADER

Instrumants Corp.
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intensity, single-channel sound, the ap-
parent source will again be midway
between the units.

Now think of what happens when
you move aside. First of all, consider
the sound from one unit; then we will
think about two, and later we can get
to four, When you are directly in
front of an open-backed unit or direct-
ly behind it, the sound-wave particle
movement is longitudinal, directly
back and forth along a line from your-
self to the loudspeaker.

When you put yourself edge-on to
such a unit, the particle movement is
also edge-on to a line from you to the
unit. While you moved 90 degrees of
a circular trip around the unit, the
particle movement has turned 180 de-
grees. Now consider what this means.
for moving just a little way off axis.
It means that if you move to the right.
the apparent source of sound will
move to the left.

So moving away from the middle
position, the apparent source of the
right loudspeaker, as you move to the
right, will move to the left and the ap-
parent source of the left loudspeaker
will also move to the left. Thus the
apparent position of the right unit
will move in, toward the center, and

the apparent source of the left unit
will move out, further left,

APPARENT SOURCE

The combination will determine the
apparent source. You are still moving
closer to the right unit, so its apparent
position will influence the combina-
tion’s apparent position more than the
unit from which you have moved
away. But the two effects offset one
another so that the sound still appears
to come from midway between the
two units, which is the center of that
side of the room, or thereabouts.

If you now think of four units
facing inward toward a central listen-
ing position, or approximately so, then
you have a means of moving the ap-
parent source anywhere around the
walls by changing combinations of
relative intensity from the different
units. The effect we have just described
will mean that those same positions
will hold when your listening position
leaves its central location.

But what about reflections, which
are the real bane of highly reflective
rooms? This is where the open-backed
loudspeaker really gains the advan-
tage. As previous studies have shown,
the apparent position of sound depends

Now — two great
wow and flutter
analyzers from

BPI

Both with
the features,
accuracy and
reliability our
wow and flutter
analyzers are
noted for . ..

wow and flutter to 0.01%, speed/drift, monitor
speaker, AC voltmeter and low cost. Also, the
model 1600 features NAB, DIN & JIS weighting
and a 1 millivolt f.s. AC voltmeter which can be

used for signal to noise.

You now have a choice and we know you'll
WANT one. Write or give us a call and we'll send

yOu Our Specs so you
can choose yours.

7853 Balboa Ave., San Diego, California 92111, Phone (714) 279-3344
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on the first, direct sound, and on its
being reasonably stronger in intensity
than reflected sounds, The problem
with closed-back units is that sound
intensity diminishes with distance on
the inverse square law,

This means that reflective surfaces
may deliver reflected sounds not too
much lower in intensity, on a dB
scale, than original sounds. The confu-
sion factor is high. But the open-
backed unit has a reduction in particle
movement that starts out on a cube-
law reduction, or higher, until the ra-
diation becomes longitudinal, which is
the same as that of the closed back

type.

OPEN BACK DIAPHRAGM

The open-back diaphragm moves
more easily, moving more air, than
the closed-back type, because the
closed back unit first spends more of
its energy inside the box, compressing
and rarefying air that goes nowhere,
than it does radiating sound outside.
The open-back unit moves much
more air out in the room, most of
which is of this rapidly reducing am-
plitude-with-distance, at angles other
than longitudinal.

Thus the listener is within this
special intensity air movement, that
gives the illusion of the direct sound
source, while movements that get re-
flected by the walls diminish to a
level comparable with vibrations pro-
duced by the closed back type. True.
these reflected waves still produce ad-
ditional reverberation. But it is such
as to be characteristic of the room,
and of lower intensity than the syn-
thesized “direct” sound that gives the
desired effect directly to the listener.
wherever he may be located,

The foregoing discussion has been
somewhat idealized. It assumes you
can place any kind of loudspeaker just
where it will do the best job, which
probably is seldom true. After all
rooms are primarily to be occupied
for various purposes other than listen-
ing to reproduced sound, so place-
ment of the Joudspeaker must suit the
room, where doors and windows are
located, and other little things like
that.

When you have four loudspeakers
to place, finding a position, or four po-
sitions, that will result in proper sym-
metry may be difficult. So you may
need to experiment, whichever type of
loudspeaker you find best suited. But
knowing what you are trying to do is
always a big help. Which comes back
to our first point. Understanding prin-
ciples is always better than trying to
follow rules or simple “pat” answers
intended to “make things easy.” M
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MARTIN DICKSTEIN

» Sound With Images

How To Produce An Audio-Visual Show

@ Spcaking of a/v programmers, as
we have been doing for the past two
or three months in this corner. here’s
just one more. Only this one is slightly
different.

Back a couple of months ago. a
combined show/seminar was put on
by AVL, manufacturers of program-
ming equipment ranging from the
“real-time” type which puts a tone on
a second track of audio tape while the
show is going on, to the very complex
multi-cue  memory/20 cues-per-sec-
ond/digital readout type which has to
be programmed “off-the-line” for full
cffectiveness. For three days. the cquip-
ment was demonstrated with a special
show called Visual Experience, which

kept the images hopping and dancing
(literally, with a couple doing the
tango across three scrcens) for some
eye- and mind-boggling effects. This
was followed by a two-day seminar
under the auspices of the Institute for
Multi-Image FEducation. The whole
week’s affair was primarily sponsored
to provide those attending with a vis-
ual experience of the capabilities of
AVL’s equipment, but the seminar was
unique in that it offered a chance to
find how to put together an audio-
visual presentation and how to bhest
make use of the potential that pro-
gramming. at any complexity level.
offers.

The students included heads of the

audio-visual groups of various in-
dustrial organizations. an advertising
agency, production houses. etc. To
assist them with their education. they
were given copies of a hard cover loose
leaf book entitled The FExperience.
written by Robert E. Ertel. who also
taught the material. The book (sub-
titled “A Path To Multi-Image And
Audio Visual Production™) has a
rather extensive table of contents with
section headings such as. “Why Should
You Produce A Show?.”” “Preplan-
ning,” “The Script,” “The Storyboard.”
“Photography.” “Graphics,” “Audio.”
and of course, “Programming.” among
others. The last two sections give screen
formats and and a list of definitions

You just can’t duplicate
our Duplicator (or our Transport)

High speed . .. low cost. .. outstanding performance,
they’re all on our side.

Our 2400 Duplicator and our 2600 Transport together
provide the finest Real Time performance available, and
at a price that can’t be matched.

From Original to Copies in 2 Easy Steps:

2600 Transport

Constant tension holdback extends head life and assures
speed accuracy ... motion sense . . . spill tape edit ... full
function remote control.

2400 Duplicator

Plug-in head assemblies for rapid format changes . ..
precision mount ferrite heads increase life at least
1,000% and stabilize alignment. . . all tape formats avail-
able . .. bin loop master ... stereo phase error and fre-
quency response better than Real Time copies . . . auto-
cue/counter module available for programmed
production runs.

we'll Prove It

we'll be giving free demonstrations at the April NAB
show. Bring your master and we’ll show you why our
name is “Accurate.”

Or, write or call Bill Evans for details.

@ Accurate Sound Corporation

114 Fifth Avenue / Redwoad City, California 94063 / (415) 365-2843
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The Tangent Model 3216
Professional Recording Console.
Take a look at the spec tiovrs and
the price . ., pou woan't }
other consofes in the world that
compare with Tamgent,

SPECIFICATIONS

Total Harmonk Distortion
{1 kHz, +20dB output)

Intermodulation Distortion
{+20 dB output)

Signal-to-Noise 128 dB
(Equivalent 1nput Noise)

- YO H2-65 kHz

Frequency Response
(£ 14dB)

ikl "ewe a
1 3216

PRICES

Eight channels in a sixteen-
channet maintrame 5,580

Sixteen-channel mainframe,
filled 8,940

Sixteen channeis in 3 twenty-four
channef mainframe

Twenty-four-channel Mainframe,
filled 12,900

Twenty-four channeis in a thirty-
two-channel mainframe 13,500

Thirty-two-channel mainframe,
filled 16,860

Tangent . . . clean sound that wor't
clgan your pockels.

rmusical g i@
B0 South 2&th Sireet | (GO} 2670653
PRosnie, frirons 5054
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sound with images (cont.)

and terms. In addition. to enhancc the
interest of the material further. cach
section is abundantly illustrated with
both drawings and photographs at the
left of ecach page of the book wherever
it was thought nccessary.

PREPLANNING

In the section on Pre-planning. the
subtopics discussed arc: the audience.
the facilitics. and the medium. In the
audience section. the material focusses
on the vitally important questions of
the age of the audience. who they arc.
their experience and krowledge of the
subject matter to be presented. the
question as to whether they were com-
pelled to attend or came of their own
free will. and the size of the group.

The Faciliries section discusses some
of the subjects with which every audio
visual person must be very familiar:
the size. obstructions, screen size, pro-
jection distance. power requirements
and outlets. hcight of the ceiling.
sound ecquipment. scating. etc. This
leads into the next topic of what me-
dium would be best to use—perhaps
something as simple as a blackboard.
a flip chart. or an overhead projector
or the more invelved film strip and
film projector. slides. video. and screen
format and multi-image presentation.

PRODUCTION

The Script section deals fully with
the way to build a complete script
from the beginning. Examples of how
to organize the material to be included
are given along with a discussion on
bridging of topics. evaluating the out-
come of the script presentation. and
so on. Similarly. the Storvhoard sec-
tion gives a fully illustrated study on
how to add visuals to the script.

After this. the subject material gets
really involved. First. under Phorog-
raphy, there is a discussion on slide
formats—their shapes. how they go
together on side-by-side presentation.
how to shoot indoors, outside. on table
tops, for multi-images or for pano-
ramas. even a study on camera lenses.
including an explanation of fragmen-
tation, which consists of the very intri-
cate process of shooting images in dif-
ferent scgments of the slide area. the
variety of parts in precise locations on
the slide forming a desired pattern such
as animation when projected in a
proper sequence by high-speed pro-
gramming. Then. there’s registration
of slides, how to sct up for multi-im-
aging. and more.

www.americanradiohistorv.com

Graphics gocs through a thorough
discourse on making bar charts, graphs.
lettering, proper size of image mate-
rial, use of symbols. ectc.

The material on Audio goes into
head and track configuration for multi-
track work in cither mono or sterco.
recording procedures. mixing of music
and sound cffects (sfx) and gives spe-
cific examples on how certain mixes
can be made from different sources.
editing and splicing of tape with ex-
amples, and even provides some sources
for material.

The student is then taken to a “get-
ting it together™ session in which an
explanation is given on how to sct up
trays, inserting slides to assure proper
order in multi-projector showings, and
finally into programming the show.
Using AV cquipment for explanatory
purposes. examples are given of how
to produce the desired action of im-
ages on the multi-screens. Upon com-
pletion of the course. the attendees
arc then equipped to present to their
superiors  the philosophy of multi-
imaging using a multi-projector and
multi-screen presentation. according to
Mr. Ertel's methods. The decision, of
course, still to be made is when to use
this sometimes overwhelming  visual
experience. and when to remain at the
one-image. one-projector.  manually-
controlled show stage.

This last question was a problem
some of the attendees expressed over
Iunch one day at the session. A few of
the pcople wondered if there were
some guideline which they could use
to judge when to go up or down in
number and speed. Another person
wondered about compatability between
the units uscd in the course and those
of other manufacturers. Still another
asked about using the drums with 140
slots and how this would work in
multi-imaging. Each question and solu-
tions were discussed among the at-
tendecs and the representatives of
AVL. hopefully to everyone's satisfac-
tion. All in all. it was an intcresting
session.

FIFTEEN PROJECTORS

AVL then set up a similar show us-
ing 15 slide projectors (six on the left
screen, six on the right, and three in
the middle). at a brand new company
in New York which will handle the
AVL line of equipment. When Audio
Visual Workshop had its housewarm-
ing party, the guests packing the large
facility saw the equipment do its stuff.
Charles Spataro. who hosted the party
and runs the show at the new com-
pany. invited everyone to sce the show.
the equipment, his stock of rentable
devices, and his facility for program-
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ming shows in his demonstration room.
He sells equipment. has a fully staffed
audio visual repair department, and
can do just about cverything in the
a/v business. This service of program-
ming multi-image shows is rather
unique, and can be rented when nec-
essary, The purchase of a proper play-
back module will then permit the show
to go on the road. Charlic can be
reached at 333 W. §2 St.. N.Y. 10019
and 212-245-5020.

Incidentally, as long as 1 was dis-
cussing slides and multi-images, |
thought I might mention that Berkey
K+1. Custom Services in New York
City. has preduced a process whereby
they can get 16 slides shot on a super
2% x 24 in. slide. called super-fiche.
to show not only what's on the slide
itsell, but also what is on th¢ mount.
This is an casy way to keep track of
slides in a multislide storage system.
Projecting the full slide on a square
screen will show in some detail which
slide shows what and makes it casier
to pick slides for presentations. Maybe
even the whole slide can be shown
with its 16 sepurate images. Think of
how this would work in a fast pro-
gramming sequence. n

ONE OF THE
REASONS SHE
CAN WORK SO
WELL AS PART
OF ATEAM...

IS BECAUSE
SHE LEARNED
TO WORK THAT
WAY AS PART OF
A PLATOON.

Guard and Reserve units are more im-
portant to national defense than ever
before As the only alternative ‘o larger
and more costly active forces. they must
maintain a high level of readiness. To be
ready. teamwork and team spint are vital,
which 1s why Guard and Reserve leaders
try tonshil these qualities in their pecple

This sense of pulling together also
comes 1n handy In the business sector As
a matter of fact. a lot of what Guard and
Reservists learn at their part-time mlitary
jobs can be appliedto the civihan business
world

These local Guard and Reserve units,
from coast 1o coast. make up nearly 30%
of our detense force at a fraction of the
cost of similar active forces —another
good reason for joning the 330,000 other
employers who have signed a Statement
of Support for the Guard and Reserve
Why don’t you take the first step and ask
for a Statement of Support Wrnte to Em-
ployer Support. Arlington, VA 22209

A Publec Sennce of This Magazme Enauwe-
(ASWH & The Advertising Counca

While other

manufacturers have been
busy selling their studio
condenser microphones, the
engineers at Beyer have been
doing something far more
important—perfecting them!
Before a product leaves

the Bever factory, it has to
be perfect.

No bugs. No flaws.

The Bever studio

condenser microphones are
designed to give an exacting
reproduction of even the
slightest variations, boasting
a transient response second
Lo none.

And with 50 years
experience manufacturing
microphones, Bever knows
' the importance of versatility.
For this reason, the Bever

° 48V phantom condenser
microphones have one
pre-amplifier/shaft and four
interchangeable heads:

2 omni’s and 2 cardioids.

The choice 1s yours.

If you think vou're

ready to work with the

best, stop by vour local

Bever Dealer and ask for a
presentation,

Beyen)l)

NAaMIC

A Member of the Hammond Industries Group

155 Michael Drive
Syosset, New York 11791
(516) 364-1900

u
have to
wait for
something
reall

MC714
Cardioid

MC711

Omni
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MC713

Cardioid
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Sometime before the
sun comes up, you'll learn

to love your M M-1200.

Ampex gives you a lot of reasons to buy
an MM-1200 multichannel audio recorder:
capacity. fidelity, flexibility and reliability.
The performance specifications alone have
made this the best seller among professional
multitrack recorders.

But you'll find your own reasons for
loving the MM-1200 you buy.

Some morning, after a long session
that dragged through the wee hours, youre
going to realize just how many MM-1200
features you used to keep things moving.
How you used the electronic tape timer.
plus search-to-cue, (o save precious minutes
of time. How you used the quick-change

head feature to switch back and forth
between 8,16 and 24 track work. The ease
with which you employed the optional
accessories such as the pure video layback
head, synchronizer and variable speed
oscillator to finish the audio portion of a
video production.

The same professional drive for perfec-
tion that kept vou going, kept our engineers
working to refine an already-respected
design.

That’s why you see so many MM-1200s
in professional recording studios. Sooner
or later, before the sun comes up. every-
body learns to love an MM-1200.

Ampex Corporation. AudioVideo Systems Division. 401 Broadway. Redwood City, California 94063, 415/367-2011.
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DISTORTION ANALYZER

® True rms distortion analyzer/
a.c. voltmeter/low-distortion oscillator
Model 339A Distortion Measurement
Set is capable of making harmonic dis-
tortion measurements as low as 0.0018
per cent from 10 Hz to 110 kHz, in-
cluding harmonics to 330 kHz. The
set measures thd from 0.01 per cent
full scale to 100 per cent full scale
(—80 dB to 0 dB) in nine ranges.
Frequency resolution is two digits over
the full range. Automatic set level and
nulling is standard in the instrument.
Accuracy claimed is = 1 dB from 20
Hz to 20 kHz. As a low-distortion
oscillator, the 339A provides a sine
wave output from 10 Hz to 110 kHz.
distortion claimed 0.0018 per cent.
Mfr: Hewlett Packard

Price: 31,900.00.
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POWER AMPS

® Basic amplifier Models CP120 and
CP500 may be operated as two inde-
pendent channels or as a single-chan-
nel unit in bridged configuration.
Model CP120 is rated at 61 watts per
channel, 122 bridged; Model CP500,
rated at 255 watts per channel, is
capable of 510 watts output bridged.
Model CP500M, variation of CP500.
also includes true peak-reading meters,
blewn fuse indicater, and a thermal
production indicator. The amps are
designed for 4-ohm operation. Unique
to these amplifiers is the patented
PowerLockT™ feature, which senses
any large input signals that could
cause prolonged clipping, then con-
trols the output level during the period
of time that would be otherwise be
perceived as clipping distertion. Nor-
mal music transients less than one
msec. in duration are allowed to pass
unaltered. Overload protection is pro-
vided by three threshold settings. Other
features include peak-stretching l.e.d.s
and l.e.d. drive circuitry, as well as
relay load coupling.

Mjfr: TAPCO

Price:$339.00 — $779.00.

Circle 55 on Reader Service Card
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' New Products & Services

COLOR-CODED CABLE

® Easy circuit identification is pos-
sible for PVC Signal Tape Cable by
referring to a choice of ten colors
repeated from reference edges. The
flat flexible cable comes in widths
from 10 to 60 conductors. Composi-
tion consists of 28 (7/36) stranded
tinned copper conductor, meeting UL
requirements and VM-1 flammability
standards. Insulation is 0.00%9 inch
solid color self-extinguishing PVC.
The cable is available in bulk cable
in continuous lengths on reels, jump-
ers cut to length and/or stripped and
tinned at both ends, and harnesses
terminated to printed circuit boards.
connectors, etc.

Mfr: Brand-Rex Co.
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WIDEBAND ELECTRET
MICROPHONE

® A high gain, low noise amplifier
powered by a single 1.5V size AA
battery is contained in Model DX-
30V electret condenser microphone.
The cardioid mic presents either a
600 ohm or 50,000 ohm output im-
pedance to its load as required. Fre-
quency response is 20 to 18,000 Hz;
high or low impedance sensitivities
are —48 dB or —62 dB. The unit is
supplied with a 20 foot cable, Va-in.
phone plug and on-off switch.

Mfr: Mura Corp.

Price: $69.95.

Circle 57 on Reader Service Card
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From the publishers of .

An in-depth manual
covering every
important aspect

of recording
technology!

Woram
has filled a gap- !

ing hole in the audio =
literature . . . This is a very StUdI

fine book . . . | recommend it
by John Woram

very highly. . ." — High Fidelity.
And the Journal of the Audio Enginering

This hard cover text has been selected by several
universities for their audio training programs. With

PRINTING!

Society said: " . . a very useful guide for
anyone seriously concerned with the
magnetic recording of sound.”

The technique of creative sound recording has
never been more complex than it is today. The

proliferation of new devices and techniques
require the recording engineer to operate on a
level of creativity somewhere between that of a
technical superman and a virtuoso knob-twirler.
This is a difficult and challenging road. But John
Woram'’s book charts the way.

The Recording Studio Handbook is an indispens-
able guide. It is the audio industry's first complete
handbook that deals with every imnportant aspect

of recording technology.

Here are the eighteen chapters:

*The Decibel

e Sound

s Microphone Design

¢ Microphone
Technique

e L oudspeakers

¢«Echo and
Reverberation

e Equalizers

¢« Compressors, Limit-
ers and Expanders

¢ Flanging and Phasing

eTape and Tape
Recorder
Fundamentals

¢ Magnetic Recording
Tape

* The Tape Recorder

e Tape Recorder
Alignment

¢ Noise and Noise
Reduction Principies

e Studio Noise
Reduction Systems

e The Modern Record-
ing Studio Console

¢ The Recording
Session

¢ The Mixdown
Session

496 pages and hundreds of illustrations, photo-
graphs and drawings, it is an absolutely indispens-
able tool for anyone interested in the current state
of the recording art.

Use the coupon at the right to order your copy of
The Recording Studio Handbook. The price is only
$35.00, and there's a 15-day money-back
guarantee.
r---------------
SAGAMORE PUBLISHING COMPANY, INC.
I 1120 OId Country Road, Plainview, N.Y. 11803

(charges not valid unless signed)
Qutside U.S A add $2.00 for postage
L---------------

|
B ves Prease send _copies of THE RECORDING |
I STUDIO HANDBOOK at $35.00 each. On 15-day
approval I
I Name__ - . — I
I Address — - . - I
l City/State/ Zip — — — - I
I Total payment enclosed $ - e - I
I (InN.Y.S. add appropriate sales tax I
I Please charge my CMaster Charge
IBankAmericard/ Visa I
I Account # - - Exp. date I
I Signature I
| i
d
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DRAFTSMAN/ENGINEER’'S KIT

® More than 50 aids for the engineer
or draftsman are included in Kit JTK-
81, housed in an attache case. Among
the drawing accessories are a portable
drawing board. templates, curves, tri-
angles, ruler, knife, magnifier, pens,
pencils, as well as a 13-piece precision
drawing instrument set in a fitted vel-
vet-lined case. There is a three-com-
partment file in the lid of the carry-
ing case for drawings and two addi-
tional pockets on the front panel.
Mfr: Jensen Tools & Alloys
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AMPEX C 90 3 pk/w stackette
BASF Studio C-90

Fup FX C-90

Maxell LN C 90

Maxell UD C 60

Maxell UD C-90

Maxell UDC 120

Maxell UDXL 101 2 C 60
Maxe!l UDxL 101 2C 90
Memaorex C 90 3 pk
Scotch C 90 3 pk

Scotch Master 2or 3C 90
Sony C-90

10K 0 C 60

DK DC 90

10K DC 180 (180 minules)
TDK ADC 60

10K AD C-90

10K ADC 120

10K SA C 60

TOKSAC 90

maxeli® Scpich

Irnd uEvew

599 for :
499?0!?

BONY

N FHONIN

REEL-TO-REEL
Maxel UD 50-60 (120011 )
Maxelt UD 35 90 (1800 11 )
Maxelt UDXL 35 908 (1800 1t
Maxen U0 35 18013600 1t 10 ™}
Scotch 212 {1800 1t )
Scotch 207 (1800 1t
TOK L 180011800 f1 )

ANOS

8-TRACK
AMPEX 382 87 80 min 144
Maxell LN 8T 80 min 194
Memorex 2 pk 90 min 39910
Scoich 2 pk 90 min 399 tor

: J a;‘- R Ml.lﬁil.". World

(36 Dept. DB

FUJI
@ iExuw

MAIL ORDERS For smpment within 48 nours send
money order 61 cerlified check Two weeks delay
on personal checxs Piease add $2 50 per order fo
smpoing & handling N Y S Residents acd tax L 0}

M e b

Lo0b’s ALL TAPES 100% GUARANTEED

Liwum,m Orger 12 13;es
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TIME ANALYZER

@ Completely self-contained a.c. bat-
tery operated one-third octave Model
500 Acoustic Analyzer displays wide-
band or weighted sound pressure levels
in each one-third octave from 25 Hz
to 20 kHz on a 13 by 31 le.d. matrix
display with either peak or selectable
averaging response. The reference
level can be varied manually or auto-
matically. The device displays reverb-
eration time up to 10 seconds with
10 msec. resolution for either 15 or
30 dB decay, the decay plot graphed
on the lLe.d. matrix and reverberation
time shown on the digital display. The
analyzer is equipped with a built-in
pink noise generator that produces
broadband noise for response measure-
ment or octave-band noise for reverb-
eratton analysis. Also included are a
keyboard control panel, two independ-
ent memories, data and oscilloscope
outputs, and a choice of microphone
or line input.

Mfr: Inovonics, Inc.

Price: $2,750.00.
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BASS DRIVERS

® Ruggedly designed Series PA 75 12-
inch drivers encompasses four models,
each tailored for a specific end use
application—disco music, p.a., or stu-
dio monitoring. All of the drivers
consist of a heavy cast six-spoke frame
capable of supporting heavy weights.
coupled to an unusually large mag-
netic structure. The gap length is large
enough to accommodate large cone
excursions. Heat dissipation is han-
dled by materials similar to those used
on automobile brakes; the precision
edge-wound voice coil permits a nar-
row air-gap that improves heat trans-
fer to the magnetic structure. Bass
models use a special aluminum bobbin
for maximum heat transfer, Fiber and
resin content in the cones have been
individually proportioned to provide
optimum frequency response and mini-
mum distortion for the specific ap-
plication intended for that model of
driver. A titanium alloy dust cap ther-
mally bonded to the voice coil pro-
vides smoothly extended high end per-
formance. All of the drivers are rated
for power handling capacity of 150
watts continuous sine wave power, with
voice coil impedances of 8 or 16 ohms.
Mfr: Forsythe Audio Svstems

Circle 63 on Reader Service Card
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MIXER/PREAMPLIFIER

® Offering three sterco turntable in-
puts, DMX-1 mixer/preamplifier also
contains a sterco tape deck and micro-
phone inputs, each with its own vol-
ume control. The mic input has its
own cqualizer. The portable compact
unit also features complete program
cqualization in three bands, slide fad-
ers. a headphone jack with an adjust-

LITTLE RED MONITOR

@ Compact Little Red Studio Moni-
tors incorporatc honeycomh wound air ‘a
coils and mylar capacitors. Included

are mid-frequency and high-frequency -
equalizers. The monitors are available A
not only in characteristic deep red.
but in other colors, as well as wood
finishes of epoxy Formica. Each unit
weighs 45 pounds.

Mfr: Audiomarketing Lid.

Price: 3440 per pair.

Circle 60 on Reader Service Card

able volume control. program squelch
for talkovers, and two sets of outputs
with scparate master controls. The
back panel has an accessory jack for
tape, reverb, or echo. A built-in pre-
amplificr is capable of driving more
than one high-powered amplificr. Pan-
ning control is included.

Mfr: Audio Speaker Techtronics, Inc.
Price: $575.00.
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CONTROL ROOM MONITOR

® A dome-shaped tweeter minimizes
phase errors occurring in the Regency |
tapcred acoustical line/semi-labyrinth
loading stereco monitor loudspeaker.
The unit is tri-amped for focus on
power distribution. Additional fidelity
is ensured through horn-loading and
an aperiodic double chamber construc-
tion, unique voice-coil form, six-edged

wire winding technique. hi-temp bond-
ing material, and liquid-cooling sys-
tem. The aperiodic double chamber
construction, together with magnetic
liquid in the air-gap removes basic
resonances. Other features include a
staggered driver arrangement to con-
trol diffraction effects. driver spacing,
phase-corrected crossover design, and
a telescopic dual tube for controlling
resonance. Each speaker pair is aadibly
and symmetrically mirror imaged.
Mfr: Kustom Acoustics

Price: $389.00.

The easiest sound in the
world to handle...

Eight years of road experience went into making
Northwest Sound's bass cabinets and horns the
most portable on tour today. You also get a big
quality edge in dependability and fidelity.

Ask the Eagles, Neil Young, Joni Mitchell,
Stepien Stills, David Crosby, or Graham
Nash. Or, write us for our free full-color
brochure.

NS

NORTHWEST SOUND

P.O. Box 3586 - Portland, Oregon 97208 - (503) 223-1924
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MEASURE
REVERB TIME
IN REAL TIME.

Instantly!

RT-60.

This easy-to-use
instrument delivers pre-
cise reverb ime measurement in instaml real ime digital read-
out No more chart recorder or time-consuming chart re-
corder andlysis The RT-60's integrated circuitry incorpor-
ates a one-third octave band pass filter system with fre-
guency centers on 250.500.1000.2.000. and 4.000 Hz. It
operates on self-contamned ni-cad batteries Mounted 10 a
rTugged carrying case. the RT-60 weighs only 3.5 pounds
he dealer net cost. FOB San Oiego, 15 just

Write for your free technical $460
bulletin on the RT-60 — instantly!

COMMUNICATIONS
COmMPANY AREEEA

3490 Noell Street

San Diego. CA 92110
Teleph::e(lgg:)237-3;;1 ‘...-'
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AudioTa

for professionals

i
REEL TO REEL TAPE
Ampex. 3M. All grades
On reels or hubs.

CASSETTES, C-10-C-90,
With Agfa, Ampex, 3M tape.

LEADER & SPLICING TAPE
EMPTY REELS & BOXES

All widths, sizes,
— COMPLIITIVE « FROMSIOCR —

For your catalog, eall er writs:  Vito Cappi
SN2 IRV H55
Recording Supply Co.

Dwv of 1233 Rand Road
Polyine Corp nyag Plaines, IL 60016

Circle 15 on Reader Service Card

TWO-WAY SPEAKER
® Precise selection of construction
materials add to the efficiency of Model
SB-4500 linear phase two-way speaker
system. The wide-range cone tweeter
is made of a synthetic resin that pre-
vents air-leakage around the tweeter
and supports it with high compliance,
also acoustically isolating it from the
cabinet. The voice-coil is made of
copper-clad aluminum wire to increase
conductivity and heat dispersion. The
crossover network is designed for pre-
cise waveform fidelity. The 10 in.
woofer, 23 in. tweeter and wide-
range drivers are placed to create
linear phase response with even sound
distribution. A light strong woofer,
made of corrugated pulp, permits a
response from deep bass up to 4 kHz,
utilizing the cone’s linear-phase range
while leaving the midrange free of
partial vibration and undesirable
peaks. The woofer has been placed
away from floor level to reduce beom
floor cffects. A vented cabinet en-
hances bass reproduction. The system
handles peak power up to 75 watts
with 92.5 db/W/m efficiency.

Mfr: Technics by Panasonic
Price: $149.95.
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TRANSIENT NOISE ELIMINATOR

® Recordings that are not badly

enough damaged to discard, but have

developed medium and small ticks

and pops because of scratches, dirt,

and imperfections can be brought back

to serene clarity by using the Model

7000 Transient Noise Eliminator. The

device makes fine discrimination be-

tween transient noise and music, filter- ]

ing out undesirables. An 80-600 mil- A S = o
lionths of a second off-time minimizes —en
the disturbance to the signal. Switch

spike cancellation cancels out anv

noise introduced by the flitering ac-

tion. A time delay of 40 millionths of

a second avoids psycho-acoustic side

effects.

Mfr: Burwen Research
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MICROCASSETTE

® Tiny 60-minute MC-60 microcas-
sette, about one-sixth the size of a
standard cassette, is compatible with
Olympic, Panasonic, and Sony micro-
cassette recorders, as well as with
Lanier microcassette dictating equip-
ment. Operating at 2.4 cm per second,
the cassette delivers 30 minutes per
side. It will be suitable for projected
combination transistor radio/tape re-
corders now on manufacturers’ draw-
ing boards.

Mfr: 3M Company

Price: $7.99 for two.
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CLEANER/DEGREASER

® When used with an aerosol pulsa-
ting attachment, Electro-Wash gives
electronic equipment a penetrating
scrubbing that simulates a more ex-
pensive ultrasonic bath. The chemical,
a concentrated blend of Freon sol-
vents, penctrates, loosens, and washes
away accumulated grease, dirt, and
oxidation from cven the most delicate
parts. It is safe for plastics, evaporates
quickly without leaving a residue, and
is non-inflammable. The ingredients
are designed to minimize pollution.
An extension tube on the Vibra-Jet
spray leads 12 inches into hidden
crevices.

Mfr. Chemtronics, Inc.

Price: 24 oz. can: $3.80.
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AUDIOFILE TROLLEY

® Obecdiently rollaround, the Audio-
file Trolley, made of brushed matte fin-
ished aluminum. will handle up to 400
pounds of sterco and hi-fi equipment
with a rack mount capability. Ampli-
ficrs, tuners. ctc. are mounted with a
system of nuts from the front: indi-
vidual units may be removed at will.
The unit includes a shelf for holding
a turntable.

Mfr: Hammond Industries

Price: $169.95.
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Our new 8020A digital multimeter
puts typical benchtop-type measure-
ment capability in your pocket, your
briefcase or your tool kit. And it puts
true Fluke value in your hand.

At only $169* the B020A has fea-
tures you won't find on any other mul-
timeter, at any price.

Features like 26 ranges for seven
functions, including conductance that
measures leakage to 10,000 M(). De-
pendable CMOS LSI single-chip inno-
vation, custom designed for the 8020A.

It's only 13 ozs. of reliable, shock-
resistant measurement perfection. All
guaranteed for a full year, including
specs and its NBS-traceable calibra-

tion.

Benchtop performance for $169*
And Fluke’s dedication to after-sale
support, with service centers located
worldwide for fast, cost-effective sup-
port. A priceless combination.

Call (800) 426-0361, toll free. Give
us your chargecard number and we’ll
put an 8020A in your pocket. Or, we’'ll
tell you the location of the closest Fluke
office or distributor for a personal feel
for the best DMM value around. Put
savings in your pocket too, and buy a
“Ten-Pack” of 8020As for only $1521%,
and get ten for the price of nine!

*1).8. price only.

Command Performance: Demand the Fluke 8020A.

1808-7002

FLUKE

®

Circle 16 on Reader Service Card
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PHANTOM-POWERED
CONDENSER

® Versatile 48V Phantom-Powered
Condensor consists of one preamp/
shaft and four interchangeable head
capsules. The capsules include two
omni-directional and two cardicid pat-
terns, with one of each pattern incor-
porating a windscreen. Power source.
as an alternative to a 48V line. is
available externally for both balanced
and unbalanced operation. Also avail-
able is a lapel clip-on condensor and
its 18V power supply.

M{fr: Beyer Dynamic

Circle 50 on Reader Service Card

AUDIO BEEPEH

FOR ALL

ALID

FOR INFORMATION CALL OR WRITE C-TRONICS
P O Box 84. E Brunswick. NJ 08816 = (201) 254 - 9487

Circle 42 on Reader Service Card

“l Want To Work In the Record/Music |

Industry . . . Where Can | Get the
Best Training?”

The ONLY School of its kind approved by the Cali-
fornia Superintendent of Public Instruction, and ac-

creditated by the Accrediting CDmmnssuon of the
National Association of Trade and Technical Schools,

and the NARAS Institute.

Here is a sample of what you learn:

AUDIO ENGINEERING—the theory of sound and the

techniques of recording

RECORDING WORKSHOP—microphone techniques/con-

sole mixing/in-depth recording production

MUSIC PRODUCTION—prepare and produce a session/ |

sharpen your professional ear

MUSIC LAW—copyrights / contracts / relationshlp  be-
record company

BUSINESS AND FINANCE OF MUSIC—from artistic in-

tween artist, manager, producer,

ception to retail distribution

STUDIO ELECTRONICS-—become familiar with all elec-

tronic aspects of the recording studio

SYNTHESIZER PRINCIPLES—a working knowledge of

electronic music

DISC MASTERING—practical application of the mas.

tering process
and Many Others . , .

More than 500 Hours of instruction in Our Own
Studios wtih Everything from a 24-Track Quad-Eight
Board to the finest Neumann Disc Mastering Room.
You Learn from our Many Experienced Instructors
who are Successfully Active in the Industry, as well
as from Highly Qualified and Respected Guest

Lecturers.

Call now for a free catalogue detailing the college,
the courses, the instructors and tuition fees. You
are welcome to visit us and sit in on any class.

New Semester Begins June 12th!

i College for Recording Arts
| 665 Harrison Sereet
! San Francisco, California 94107
(415) 7816306

Circle 30 on Reader Service Card

MODULAR PROGRAMMING

® Segments of a program can be
given a label, stored and recalled in a
blo¢c in the Basic A system, which
uses modular storage. The system pro-
vides for 4,000 schedule entries, ex-
pandable in groups of 2,000. Features.
include real-time event control, con-
ditional control, and programmable
audio on and off fade control for each
audio source. Combined with the 1K
ITC playback unit, the system oper-
ates to furnish large capacity cartridge
playback.

Mfr: IGM

Circle 51 on Reader Service Card

LIVE MUSIC MIXER

® Sound reinforcement mixing board
Trouper I Stereo is a stereo version of
this manufacturer’s Trouper 1. Fea-
tures include low-Z balanced input:
high-Z input and in/out jack on each
channel; pan pot for shifting the acous-
tical image from left to right; echo
send pan pot for switching the echo
from side to side. Two built-in spring
reverbs coincide and two sets of effects
jacks furnish two more pannable out-
puts. Input characteristics include 20
dB of mic attenuation: monitor and
echo sends: three-band graphic ¢.q.:
solo switch: and input level control.
Output features include House left
and right level controls and outputs.
monitor level control and output. In
addition there are echo send/receive
jacks. left and right: stereo hcadphone
level controls and jack: two solid state
l.e.d. vu meters providing average and
peak reading information on individ-
ual inputs and outputs through the
solo system.

Mfr: Uni-Sync. Inc.
Price: Control module:

Expander: $838.

Circle 52 on Reader Service Card

$898:

DISTORTION ANALYZER

® Multi-purpose Model 3000C dis-
tortion analyzer features auto-nulling
distortion measurement with thd re-
siduals of typically 0.002 per cent,
isolated internal oscillator, true out-
put power and line power consumption
measurements, built-in 8 ohm loads
and 4-channel capability. It has a
square wave generator, RIAA attenua-
tor, a.c, voltmeter, and digital read-
out of all measurement results. Op-
tionally available is an intermodula-
tion distortion analyzer.

Mfr: BPI Audio Test Instruments
Price: $1,795.00.

Circle 53 on Reader Service Card
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q; New Literature

REP DIRECTORY

The 1978 dircctory, listing over 140
local representatives and 1400 manu-
facturers, available free from the South-
ern California Chapter, Electronic Rep-
resentatives Assoc.. 2387 Craftsman
Rd., Calabasas. Ca. 91302.

LOW DISTORTION OSCILLATOR

Brochure on the Fleximix System
and the Trident low distortion oscil-
lator with digital frequency counter.
Mfr: Sound 80, Inc.. 2709 E. 25th
St., Minnecapolis. Minn. 55406.

MICROCOMPUTERS

A 52-page mail order catalog cover-
ing microcomputers. accessories. soft-
ware, parts. and literature: kits or as-
sembled units. Mfr: Tandy Comput-
ers. Dept. R7. P.O. Box 2932, Fort
Worth. Texas 76101,

CONSUMER ELECTRONICS

Economic report on tv., video sys-
tems & games, radios, audio compacts,
tape equipment, home computcrs, cal-
culators, CB equipment. Graphs and
tables showing dollar and quantity
fluctuations. Good for school math
use. Publisher: Electronic Industrics
Association, 2001 Eye St. N.W.
Washington, D.C. 20006.

MICROPHONES/HEADSETS

Catalog describing a variety of mic-
rophones. headsets. and  accessories.
Mfr: Mura Corp., 177 Cantiague Rock
Rd., Westbury. N.Y. 11590.

ELECTRONIC COMPONENTS

Extensive. 134 page, catalog details
about 10,000 items in clectronic com-
ponents or hardware. Mfr: Herman
H. Smith, Inc., 812 Snediker Ave..
Brooklyn, N.Y. 11207.

ELECTRONIC COUNTERS

Specifications for counters ranging
from “frequency-only™ to high-speed
universal and microwave counters are
covered in a 6-page brochure. Mfr:
Hewlett-Packard Co., 1507 Page Mill
Rd.. Palo Alto, Ca. 94304,

SEMICONDUCTOR ACCESSORIES

Handsome 67-page catalog with
ring-binder holes gives very detailed.
including diagrams. descriptions of
heat sinks. coolers. insulators, and ac-
cessories. Mfr: Thermaloy. Inc. P.O.
Box 34829. Dallas. Texas 75234,

PACKAGED SOUND SYSTEMS

A four-page Ileaflet describes speak-
ers and sound columns. including pho-
tos of suggested applications. Mfr:
Argos Sound. 600 S. Sycamorc St.
Genoa. Ill. 60135.

L The New Leader in DIGITAL DELAY

For natural, unobirusive sound reinforcement in any church, theater, or hall.
For chorus, doulding, and echo effects in recording or broodcast,

THE PROBLEM: Cigital delay lines (DDLs) are the
established standard for I'-rl-- oeiay, due 1o thsr high
SN, fow distortion, long defays and wide béndwidth
ulay hengls DLs
& fof Sdny ap Th
dalsy lings il SCCEDiRE a5 A
-UBT’LIFI b'?'.ih-ﬂ trgy provide soms upalul efiects
af & modes price, But thair periormance and o
Bikty sre severaly limitedt frequency respossn and
dynamic range deteriorate 23 delay h'-h. "
mcransed.

hawe Desa loa

THE SOLUTHDN . DELTALAE DMEITAL DELAY
Deftalab introduces the Problem-Solver a new high-
periormmance DOL a R Ccomparabia 1o andinary
analog units. It featunes:
® Three putputs with independertly sesaciabis
deleys.
» Dulay lengths from & mS to 180 mS
w Frequancy rasporse 315K Mz 2t all delsy
WIH. lII1:H.II:|:Iuti
= No | Pl |
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'HHEI 5 DELTALAAT In :Iu;lta- audio, expenence
talabr is @ new comsorbum of engreers
rufnl:mH:I experience of ower 50

J|.|.-r'ul alecimoncs,

o of the mosl respected

brand namgs) inc
producis in auds today,

For more: informahon, incheding the name of your
nearest distribubor, write o call.
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that turns busSinessmen

into best sellers.

Many who've read it are now reaping the
rewards. Because they’ve found that U.S.
exports are a more than $100 billion a year
business, that exporting creates both company
profits and company growth, that U.S. goods
have never been more competitive in
international markets. Above all, they’ve
found that, with the help available from

the U.S. Commerce Department, selling
overseas is no more difficult than selling at
home. And this fact-filled book can prove
the same to you. Send us the coupon today
and start sending your products where

the money is.

IES. Department of Commerc?'

The Secretary of Commerce
U.S. Department of Commerce, BED 8A
Washington, D.C. 20230

I Please send me a copy of A Basic Guide to Exporting.”

I Name

l Title
Company

Address

I(_Zig_ ; State Zip

™ |
A Public Service of This Magazine .
& The Advertising Council ém(]
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Editorial

In March of this year, we attended the Audio Engineer-
ing Society’s 59th convention in Hamburg, Germany. As
John Woram’s Report From Hamburg reminds us. . . . we
are well on our way into a new era of audio technology.
and there’s no turning back.”

So, when we returned from Germany, we thought it
would be a good idea to ask Ronald Ajemian to come
back and tell us a little something more about the building
blocks of digital audio. He obliged with the Anatomy of
Digital Logic—Part II, and now we know a little more
about digital logic.

Will the recording session of the future be run by a
computer programmer? Hopefully not. if we don’t lose
sight of The Lost Art of Recording. Author Arlen H. Smith
looks back at a simpler era, when there was no such thing
as “We'll fix it in the mix.” He reminds us that. in many
cases, simpler is better—despite the marvels of multi-track.
So, bhefore you're upstaged by a microprocessor. try some
good old fashioned two-track sterco. You may be pleased
with the results.

We conclude with An Educational Postseript, in an
effort to keep up to date with what’s happening in school.

J.M.W.

www americanradiohistorv com

qp 861 Aely

LE


www.americanradiohistory.com

www americanradiohictorv com


www.americanradiohistory.com

Its not surprising that
Quincy Jones sometimes feels
like he was born in a studio.

Hes performed on. composed
for. or produced over athousand
albums. Right now hes finishing
his first musical, Sidney Lumets
version of The Wizard of Oz,
The Wiz. starring Diana Ro0ss.

While Quincy fs one
Jones thats impossible to keep
up with, we were able to catch
him briefly to find out his views
on the current recording scene,
his latest work, and “Scotch”
250 Mastering Tape.

<34 a --"'\
¢ {%
Y el
C
i

The only thing Dizzy
Gillespie, Andy Williams,
Peggy Lee, and Ringo Starr
have in common is that
they've all worked with you.
How can you work in so
many musical styles?

“I dont get hung upin
any bags. When | was studying
in Paris. a teacher told me
once, there were only twelve
notes, so you should find out
what everybody's done with
them, because they're the same
twelve notes that Palestrina
was scuffling with. So | can live
with the best of all different
areas. | like that, you know. The
menu Is broad, man—eat
everything.

There are a lot of
movie scores that have
turned into some pretty hot
albums lately, Saturday
Night Fever, for example...

“You know why | think it's
happening? It's just a guess. ..
for the first time record people
and film people are basically
the same people and they've
really pulled it together.

“Of all the films | did, the
thing that bugged me the most
was that wed be in the studio
and the music would boom
down at you, and when you got
to the theatre it was almost
like a rumor, all the bottom end
and the top end falls off. Then
Dolby came along and they got
A Star is Born, Star Wars,
Close Encounters. and Saturday
Night Fever.

"Those are successful
record-wise because for the first
time people actually hear the
music In the track. really hear it.
We've got a new kind of
sound system now with Dolby.
Emotionally it hits you from a
place you're not even aware of’

“SCOTCH" 250 MASTERING TAPE.

The tape the masters use.

2AY]

COMPANY

Circle 24 on Reader Service Card
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Isittechnically harder
to achieve what you wantin
a musical as opposed to
doing a score for adramatic
film?

"Ohyeah, in The Wiz
we've got choral things that go
up to 80 and 120 voices, so to
get a good lip sync we decided
to use just two voices for guide
tracks, almost like a Polaroid
Aftertheir mouths are moving
in the right way. then we sit down
and put the sweetening on the
dance and singing numbers’'

So the music is
composed simultaneously
with the filming?

“Theyve been sending
me out dailies on videotape from
New York because the color
really turns me on. You get it at
2 oclock in the morning and
look at the reel about ten times.
You have to eatit. That's the best
homework you can do forafilm?

You're a big user of
“Scotch” 250. Do you find
that it has a clean sound?
That’s one of the things
we've been selling the
tape on.

“That's right.

“It's like with film stock,
you know. When you've got 800
people out there on a set, | dont
care what happens on that
performance, if it isn't recorded
on camera, it's all over. And
it's the same in the recording
studio; everything else is
superfluous.

“No matter how great a
song we get, or performance or
balance or anything else, if that
same thing isn't reproduced
and captured on that tape,
nothing we do means a thing,

“That's why we stay with
‘Scotch!”
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RONALD AJEMIAN

Anatomy of Digital Logic

Continuing the flip-flop story, with the added dimension

Partli

of Boolean algebra.

N THE APRIL issue, we saw how logic gates work, and
explained the operation of a simple flip-flop. Now,
let’s take a look at the operation of some other flip-
flops.

THE T FLIP-FLOP

The T (toggle) flip-flop is one of the simplest types. It
has one input and two output lines which change state with
each trigger applied to the input (Ficure 1). Either or
both of the complementary outputs may be used. The T
flip-flop has one drawback: the output state after a trigger
pulse has been applied cannot be predicted unless the
present state is known.

TRIGGER

INPUT JOUTPUT
|
al— CONDITION | CONDITION
PULSE | ' BEFORE | AFTER
v

TRIGGER | TRIGGER

Figure 1. T flip-flop with truth table. Note that @ + Q
are the output symbols, and 1 4 0 are the (temporary)
output levels.

The first part of Ronald Ajemian’s discussion of
digital logic appeared in our April, 1978 issue.

www.americanradiohistorv.com
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THE RS FLIP-FLOP

The RS (Reset-Set, but usually referred to as Set-Reset)
flip-Nop is another bistable device, with two input lines
and two output lines {(FIGURE 2}. The outputs are comple-
mentary (that is, opposite in state). and change state in
response to the states at the input. Two statements define
the operation of the RS flip-flop: “Set to 1.” and “Reset to
0. Set to 1 means that an input signal (1) applied to the
set terminal (S) switches the circuit’s Q output to HI (1)
(and the Q output to 1.O). Reset to O means that an input
signal (1, applied to the reser input (R) switches the fip-
flop to the opposite condition (Q = 1.0 (0). Q = HI (1)).
Simultancous inputs at both the R and S terminals arc
forbidden, since the flip-flop can never be in both states
simultancously. Therefore, the RS flip-flop is only used in
situations which don’t include simultancous set and resct
inputs.

NPUT [OUTPUT

45 Q | R
0 | O [noCHANGE
S L N
e af—o 1foli]0
. | | 1 unoeFmED
Figure 2. RS {flip-flop with truth table.
I - INPUT| OUTPUT |
vooor— [ “I o [ o]
* 0O | NO CHANGE

« ol [ofitoTi

—_— =k — 4
Lt I(;OMPLEMENL

Figure 3. JK flip-tiop with truth table.

dun ) S
- |

Figure 4. Boolean expression for AND gate.

THE J-K FLIP-FLOP

The commonly-used J-K flip-flop has two inputs and
two outputs and no ambiguous states (FIGURE 3). When a
HI is applied to the J input, the flip-flop is switched to a
HI state. (Note that when we say that a flip-flop is in a HI
(or LO) state, we are referring to the state of the Q out-
put. Therefore, the Q output is in the opposite state.)

Now, if we apply a HI to the K input, the flip-flop is
switched to a 1O state. 1f we apply HI's at hoth the J and
K inputs, the flip-flop switches to its complement {(opposite)
state. Most J-K flip-flops have two or more J and K inputs,
and we will often see one J and one K tied together, to
form a “clock™ input. From my cxplanation so far, it
should be clear that a series of pulses applied to the clock
input will toggle the J-K flip-flop back and forth hetween
its HI and L.O states. Presumably, the clock input is inde-
pendent of the individual J and K inputs, which of course
continue to influence the flip-flop’s output state.

BOOLEAN ALGEBRA

In Part I, we looked at the various logic gates and their
respective truth tables. With these same logic gates. we
can apply the laws of Boolean algebra. Boolcan algebra
comes from George Boole, an English university professor.
In 1847, Boole prepared several papers describing his
system of mathematical logic. Recognition came some
nincty years later. when a Bell Telephone engineer devel-
oped Boole's ideas into — as we now call it — switching
algebra.

Boole says that a statement may be considered to be
true or false. A value of | designates the true statcment; a 0
indicates a false statement. We can represent cither state-
ment by any letter of the alphabet, in the following manner:
A = 1 = true, A (read, “not A”) = 0 = false. Going onc
step further, we can discard the “truce/false™ connotations.
and simply say that A and A arc opposites. Therefore if
cither of them is 1, the other is 0, and vice-versa, And
now, we can apply a little Boolean algebra to the five basic
logic gates described in Part 1. These are the AND. OR.
NAND, NOR and exclusive-OR gates.

Figure 7. Boolean expression for NOR gate.

Figure 8. Boolean expression for Inverter Amplifier.

www americanradiohictorv com
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T
|' +— = THE EXCLUSIVE- OR GATE SYMBOL
AT

Figure 9. Combinational logic circuit for the
Exclusive-OR gate. The Exclusive-OR gate is
constructed from a collection of inverters, AND gates,
and an OR gate. From the truth table, note that 1-1=0.

The Boolean expression for the AND gate, with two
inputs, A and B, and one output, F, is, AB. This is done
by multiplying A and B, giving us F = A*B. or simply, AB.
(FIGURE 4) (The output of a three-input AND gate would
be ABC. and so on.) Note that the resultant value of AB is
equal to 1 only when A =1 and B = 1, simultaneously.

The OR gate is represented by the addition sign (4).
Therefore. the expression “A or B” may be written as
A + B (FIGURE 5). Note that the right hand column of the
truth table gives the logical value of A +B, and that this
value is 1. whenever one or more inputs equal 1.

Tapes wiped clean

GARNER
TAPE
ERASERS

provide ¢lean erasures in only four seconds —with
no noise residue. Tapes are wiped cleaner than new.
Our simple, safe, continuous belt operation handies
all sizes of reels, cartridges and cassettes. Several
models: Up to 16" Also Video Erasers.

Garner Erasers are now fulfilling the exacting
requirements of many major organizations around
the world...yet are so low priced that the smallest
studio or station can afford one.

User reports... "It is a big improvement over what we
used to use, or anything else on the market today.”
~Ric Hammond, KNX Radio (CBS), Hollywood, Calif.

Call loday_or write for IJ_rocHure.

GARNER INDUSTRIES

4200 N. 48th St.. Lincoln, NE 68504. Phone: 402-464-5911

Circle 32 on Reader Service Card

Figure 10, Boolean Algebra Theorems chart.

A+tA=A
A-A=A
A+1=1
A-1=A
A+0=A

A+AB=A
A(A+B)=A
A+B =AB
AB=A+B
A(A+B)=AB
A+AB=A+B
A+AB=A+B
A+AB=A+B

Summarizing, a 1 output from an AND gate requires that
inputs A and B are both 1; the same output from an OR
gate requires that A or B (or both) is 1.

The NOT function is represented by either a line above
the letter (A), or by a prime mark (A)’. The inverter
indicator (a small circle at the output of the gate} indicates
that a NOT function is to be performed.

The NAND gate employs the NOT function, and can
be represented by the expression AB or (AB)'. (FIGURE
6).

The NOR gate also employs the NOT function, and can
be represented by the expression (A +B) or (A + B)"
(FiGURE 7).

Since the NAND and NOR gates employ the NOT
function, sometimes they are referred to as AND-NOT
and OR-NOT gates.

The inverter amplifier inverts the input signal at its
output. Therefore, if the input is A, the output expression
is A (FIGURE 8).

A combinational logic circuit consists of logic gates
whose present outputs depend sclely on the values of their
present inputs: it does not remember previous input signals
or how they were applied. The exclusive-OR gate is an
example of a combinational logic circuit (FIGURE 9).

Ficure 10 provides a chart of some useful Boolean
algebra theorems for those who want to go further. Good
luck! u

www americanradiohictorv com


www.americanradiohistory.com

ARLEN H. SMITH

The Lost Art of Recording

The two basic methods of two-track recording provide a

foundation for all recording.

E’LL FIX IT IN THE MIx!”

The engineer of today is surrounded
with enough buttons and knobs to create
a musical masterpiece or to destroy one.
He can cut out one note with a parabolic filter or computer-
ize his mixing board so that it mixes itself. Boards with
cigarette lighters are old hat.

(44

The fact that recording technology has made such tre-
mendous advances is a definite asset. But the dependence
upon technology to the point of forgetting basic skills is a
detriment which is slowly creeping into the industry.

It is through learning the basic skills of two-track re-
cording that the engineer will gain a good foundation of
the true science of recording. If he cannot proficiently
operate on two tracks, how can he handle eight or sixteen
tracks?

Let’s examine some of the two-track methods and then
compare them to multitrack recording.

THE SPLITTING OF STEREO

Now that we have so many tracks with which to work
there are unlimited possibilities. But indiscriminate use of
track separation can adversely affect the quality of stereo
recording. Consider two methods of recording vocals on

Arlen H. Smith is the president of A.S P. Recording
Co., and installs recording systems for Audio
Distributors in Grand Rapids, Michigan.

two tracks. FIGURE 1 illustrates what we shall call phase-
related stereo. FIGURE 2 shows phase-separated stereo.

In FiGURE 1, microphones X and Y are routed to two
tracks — microphone X at full left and microphone Y,
full right. Note the interaction between the two micro-

Figure 1. Phase-related stereo. Nole how pickup
patterns overiap. The area between intersections would
be center (C}.

330° T )
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(A} (B}
PHASE RELATED PHASE SEPARATED
2 3 4 —————ACTUAL POSITIONS —— | &2 384
MAX | %, Ve MAX ’
. 7 . /
", // %l
hth s ‘. /
*e, I 3 // ., /
28 s /
SPL ., POSITION OF SINGERS SPL . /
'-./ ACROSS STEREO SPECTRUM /
[ g .-"-&3 /-f"
» .. /S
/// '-_‘ // ‘...
' // N...‘ // '."
VTR A B 14 MIN / .
L c R c R

DOTTED LINE

DASHED LINE

4 ~—APPARENT POSITIONS —=

L
a2

SOUND PRESSURE LEVEL FROM
EACH SINGER INTO LEFT MIC
SOUND PRESSURE LEVEL FROM
EACH SINGER INTO RIGHT MIC

Figure 3. (A) A graph showing the S.P.L. of each
singer across the stereo spectrum. Addition of decibel
leveis for each singer equals the total S.P.L. for that
voice. This example gives equal S.P.L. for each singer

phones. Movement bringing any voice within the micro-
phone pickup field will affect the balance of both tracks.
Therefore, when using this method the position of each
singer is critical. Once the proper balance has been
achieved, the interaction of phase relationships between
the two microphones creates self-variable positioning. That

I

B& K Instruments, Inc.

Bruel & Kjaer Precision Instruments

presents a nationwide
INSTRUMENTATION & SEMINAR

FORUM

The B & K Instrumentation FORUM will tour the nation
- coast-to-coast. border-to-border. For 2 days in each of
27 scheduled cities, FORUM will establish a private
instrumentation showing in conjunction with EIGHT
separate seminar sessions. These sessions will include
such pertinent subjects as:

s Acoustic Measurements

s Vibration Measurements

s Analysis of Acoustic Signals

m  Analysis of Vibration Signals

s Sound Power

m Llectroacoustics (Hi-Fi)

s Instrumentation Tape Recording Techniques

Contact Ms. Julie Pelz. B & K Instruments, Inc., 5111
West 1 64th St.. Cleveland. OH 44142, (216) 267-4800,
and ask fora copy ot the FORUM program.

FORUM is presented free-of-charge.
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across the spectrum. (B) This graph shows the S.P.L.
of each singer, recorded bimonaurally. Note that the
total S.P.L. is not a combination of two tracks.

is, the singer’s relative position in the pickup field deter-
mines his position across the stereo spectrum. Each singer’s
position within the group will be reflected by his position
on tape, as if he were being heard live. The only other
method used to position the singers across the two-track
spectrum is the employment of individual microphones
with stereo panning on each one.

The microphone placement illustrated in Figure 2 will
give better isolation between microphones X and Y. For
example, the left channel can be turned up or down without
affecting the right channel. In addition, the relative position
between the singers on microphone X to those on micro-
phone Y is not critical. It would seem that this method
would be the more desirable of the two, simply because of
the increase in control. However, this method cannot re-
produce the true-to-life phase relationships of phase-related
stereo. The method used is a matter of individual prefer-
ence; a good engineer should be able to handle either
mixing situation with equal efficiency.

The effect of these two methods on stereo balance is
shown in FIGURE 3. The phase-related method puts signal
across the entire left-to-right spectrum. Components of
each singer’s voice are contained on both tracks, with
varying intensity and time delay depending on the singer’s
position, relative to the microphones. Every point within
the stereo spectrum is affected by both microphones.

The phase-separated method does not share its signals —
each signal is concentrated at one point of the stereo spec-
trum. Although using a pan pot will place this point at a
different location on the spectrum, it will still be one point
and not a combination of two pickup fields. In this situa-
tion, every point on the stereo spectrum is not affected by
both microphones. In fact, there is no stereo spectrum —
just two points.

ACOUSTIC MIXING

Drum sounds have always been a problem in the studio:
it is very difficult to get a natural drum sound with close
miking methods. But achieving the desired separation with-
out putting the drums in an isolation booth is also difficult.
Putting microphones all around a set will give you plenty
of separation but the end result may be a wall of drums.

wwWwW americanradiohistorv com
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180°

SCALE IS 5 DECIBELS PER DIVISION

Figure 2. Phase-separaled stereo (two-track mono).
Pickup patterns do not overlap, thus eliminating the
center area.

This sound is acceptable in a situation where you want a
heavy mix. Drum mixing with five or six microphones can
give some very interesting results.

But what about a natural sound? FiGure 4 shows a
method which gives excellent results. The theory behind
this methed is to consider the drum kit as one acoustic
instrument rather than a group of individual drums. By
using the phasc-related method of mixing, a true-to-life re-
production of the drum kit is achieved. Microphones 2
and 3 are set full left and right, respectively, and the bass
is set center.

This method only uses two tracks to record the set. If
track availability is limited, this is a good method to em-
ploy to get a full sterco without eating a lot of tracks.
Also, separation between left and right is very good, as well
as the separation between the drums and the other instru-
ments in the studio.

ACOUSTIC AND REVERBERATION

No studio would be complete without a good reverbera-
tion chamber. There are many very good electronic cham-

Figure 4. Representation of a drum set with phase-
related microphone techniques. Bass drum (1) is
hidden from view.

bers on the market, but the best chamber 1 have ever heard
is an acoustic chamber of Artie Fields Productions in De-
troit. The chamber consists of a 1.200 scat theatre from
which all the seats have been recmoved. The reverb send
consists of two Altec A-7 cabinets. The return consists of
four E-V 635-A microphones strategically placed.

By mixing the microphones into the desired combina-
tion, a natural reverberation with variable decay times is
achieved. Once again, natural acoustics are used as an
integral part of the system.

Naturally, every studio cannot have a theater next door
with which to experiment. What we are concerned with is
the basic principal of natural acoustics. as opposed to clec-
tronic synthesization. Perhaps there are other applications
in which you could use this concept to create an exciting
effect.

IN SUMMARY

What I have tried to bring to point herc is the loss that
takes place when engincers remove themselves from two-
track recording methods. It is important to be aware of the
methods of using two-track recording, but this is not
enough. Without direct experience, the methods are not at
your command.

Someone who was raised on 16-track may never have
been forced to squecze all of his material onto two tracks.
Therefore, he has never mastered certain techniques. The
whole recording industry suffers from these gaps in train-
ing. 16-track engineers should go through a training period
during which they record primarily in a two-track format.
This way a firm foundation is achieved and the engincer
can move ahead with complete versatility. |

YOUR “FISH SCALE" WAS DESIGNED
T0 WEIGH FISH!

The Tente! tape tension gage is designed to diagnose
problems in your magnetic tape equipment. Throw away
your fish scales (or put them in your tackle box where
they belong). The TENTELOMETER will measure tape
tension while your transport is in operation, so you
can ‘see” how your transport is handling your tape

. smooth, proper tension for quality recording? or
oscillating high or low tensions causing pitch problems,
wow and flutter?

"See" what your heads "“See” and HEAR the difference.

Tentel (408) 377-6588
50 Curtner Avenue Campbell CA 95008
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JOHN WORAM

Report from Hamburg

The 59th Audio Engineering Society Convention

Views around the exhibition hall.
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F ANY OF Us had lingering doubts about the long-term
significance of digital technology to the audio indus-
try, surely the 59th convention of the Audio Engincer-
ing Socicty has at last laid those doubts to rest.
Automated consecles are nothing new—even digital tape
recorders have been seen before. But at the recent Ham-
burg exhibit, computer terminals, microprocessors and such
secemed to be lurking behind almost everything new.
Clearly, we are well on our way into a new era of audio
technology, and there’s no turning back.

THE ULTIMATE AUTO-LOCATOR

It's getting to the point where you can’t even rewind a
tape without the use of a microprocessor. From England,
Audio Kinelics introduced the XT-24 Intelocator, which
may be the ultimate auto-locator (this month, anyway).
The XT-24 interfaces with the following tape recorders:
Ampex MM 1200, Studer A 80, 3M M79.

On the typical multi-track session, a lot of time can be
spent searching for the proper punch-in point. And Mur-
phy's Law clearly states that when the engineer gets the
punch-in right, the artist won't, and naturally, vice-versa.
So, a lot of time is spent going back to “go” and doing it
over again. The XT-24 handles this sort of assignment
with case. During the first return to point 1. the system
analyzes its own bchavior. Next time vou ask it to return
1o the same point, it will get there a lot faster, for now it
“knows the way.” Four such locations may be stored in
memory. so if you get sick of listening to one section of
the tape, you can move on to another, and come back later.

The Intelocator will also “commute” between any two
memory locations for as long as vou can stand it, or if you
wish—just once. When ready to record, the XT can be
programmed to go into—and then out of—record at the
appropriatc moments, rewind, plavback, rewind again, and
stop. Next move is up to vou. You can repeat the entire
sequence again {(and again, and again) or move on to
something else and come back later.

Chances are, the Intelocator can do just about anything
clse that may occur to you, but on the off-chance that you
should ask it to do the impossible, it discreetly displavs the
legend HUH? on its read-out. Which shows that some-
ttmes even computers can be human.

AUTOMATING THE GRAPHIC EQUALIZER

Do we really need automated equalizers? Of course not.
That is, until we discover what can be done with them.
Then, it's a wonder we've been able 1o live this long without
such wondrous machines..

Consider the graphic equalizer for instance. The conven-
tional one is often a rack-mount job. It’s versatile, though
bulky, and it's not really designed for quick changes. Now,
along comes automation, and all that changes..

The Danish firm, NTP Elektronik A/S, introduced its
new 582-100 programmable, centrally-controlled graphic
equalizer. Although the system may be added to any sort
of conventional console, NTP envisions the 582-100 as a
sub-unit of a totally new console, designed to meet the
requircments of the broadcaster.

In an application note, NTP asks, “How much help can
a broadcast sound engineer get from computer-controlled
VCAs or automatically moving faders, when the program

. going to be performed, mixed and transmitted simul-
tmwousiy?’ {Our italics—and yours too, if you're a broad-
caster.)

www.americanracor
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Computers are people too. Audio Kinetics” Interlocator
responds to an impossible command.

The NTP Elektronik 582-100 programmabie graphic
equalizer. Our photo shows the central control system
with the rack mounted electronic in the foreground.
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(continued)

For such applications, the engineer will want to do the
gain-riding as he goes along, but could certainly use lots
of extra hands for instant ¢q. changes between songs. And
here’s where the automated system comes in handy. Prior
to going “on-the-air,” cach song—or program segment—
could have its equalization settings stored on cassette,
which is then loaded into the console. At the appropriate
moment, a single instruction to the computer will change
the settings in one input module, or across the entire board.

This sort of facility has obvious application for the
travelling road show as well. Basic equalization settings
could be stored in memory, taken to the next city, and fed
into the sound reinforcement console during set-up. Minor
(or major) changes could then be madce without losing the
basic reference set-up.

The AD 070 proGraphic Equalizer from Audio Devel-
opments will store as many as sixtcen pre-programmed
response curves, any of which may be recalled and com-
pared within milliseconds. This allows the luxury of
making instant A/B comparisons between scveral totally
different response curves—something obviously not pos-
sible with conventional graphics. The proGraphic covers
the audio bandwidth in half-octave steps, cach of which is
adjustable over a =14 dB range.

MICROPHONES

Of course, all is not automated yet, cspecially at the
microphone end of the signal path. Shurc Brothers, well
known for their dynamic moving coil and ribbon micro-
phones. introduced the SM 81, a unidirectional electret
cardioid microphone. The SM 81 will operate with any
well-filtered voltage from [2 to 48V dc. Thus, it may be
operated from an 18 volt battery power supply, the Shure
PS1 accessory power supply. or a phantom power supply
built into the console. Concerning the latter, Shure prefers
the term “simplex-powered,” which follows the original
use of the term by the telephone industry. where “phan-
tom™ described a method of transmitting three communica-
tion channels over two balanced lines.

A three-position switch on the microphone casing selects
flat frequency response. a 6 dB/octave roll-off below 100
Hz, or an 18 dB/octave cutoff below 80 Hz for high SPL
applications, a built-in 10 dB attenuator may be switched
in. The output level of the SM 81 like that of many other

Calrec's intriguing new Sound Field Microphone System.

F'

Audio Developments’ proGraphic Equalizer. You can
also see the AD 055 Compressor/Limiter just below it.

The Teletunken sixteen-track machine shown here is
distributed in the U.S. by Gotham Audio.

The Iltam 806 eight-channel tape recorder.

mggggqmg
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The recording studio with a budget will want to
consider the Brenell Mini 8 recorder.
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The Studer AB00 muitichanneil tape recorder.

The Reverb Price/Performance Leader

The Orban dual-channel 111B combines solid, industrial-
quality construction with unique signal processing and an
unmatched pedigree. Since the first Orban Reverb was
introduced in 1970, the line has been acclaimed for its
outstanding cost/performance ratio.

Standard are built-in bass and “quasi-parametric” mid-
range equalizers, our exclusive “floating threshold limiter”
that minimizes spring twang and eliminates overload dis-
tortion, dual outputs (use the 111B regardless of whether
your mixer has echo send/return facilities), and 115/230
volt AC power supply. Standard also are the sophisticated
electronics that provide bright, super-clean sound with

extraordinarily low noise. We reduce “flutter” to the van-
ishing point by using four {not just two)} springs per
channel. Special mu-metal shields eliminate the hum that
usually plagues a low-cost spring reverb.

LEEY CHANNEL
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Orban Associates Inc.

As always, you can count on Orban’s reliability and
prompt service.

Although the 111B interfaces perfectly with “home-
studio mixers,” its quality makes it equally at home in pro-
fessional studios, radio stations, and travelling shows. Its
rugged construction stands up tc the rigors of the road,
and many top acts carry the Orban Reverberation with
them on tour.

If you're sericus about sound and quality; and if your
cheaper consumer-quality reverb doesn’t quite cut it any
more, now is the time to step up to Orban’s professional
performance.

Your Orban Dealer has all the details. Write us for his
name and a brochure with the complete 111B story.

AT CHANNEL

moDEL 118

orban

645 Bryant St., San Francisco, CA 94107 (415) 957-1067
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Larry J. Scully is making this advanced disc recording
lathe and selling it in the U.S. in conjunction with
Ortofon heads and electronics.

condenser microphones. is some |5 dB higher than in
most dynamic microphones. If. despite the built-in atten-
uator. the console input is still overloaded. a resistive
network may be required if this facility is not already
available within the console's input circuit. Shure cautions
that commercially available mic line attenuators arc not
reccommended. due to loading. The spec sheet for the
SM 81 lists preferred attenuator resistor values that may
be used without interfering with the microphone’s powering
system.

By the way. a Shure paper describing the design of the
SM 81 also notes that "“The status of the use of 48 volts is
expected to come under close scrutiny in the United
States and Canada duc in part to the UL (Underwriters
Laboratory) and CSA (Canadian Standards Association)
restriction against voltages greater than 42.4 volts peak or
dc appearing at the terminals of connectors such as those
used with professional microphones.”

Perhaps the most intriguing new microphone at the
show was the Calrec Sound Field System. which consists
of the CM 4050 Sound Field Microphone. and the CS
5014 Sound Field Signal Control Unit.

Once the microphone has been set up. an incredibly vast
amount of control is available from a remote location,
presumably near the console. The system has four outputs,
and in the quad mode these may be varied between cardioid
and hyper-cardiod polar patterns.

In the stereo mode (i.e.. two-channcl) the apparent
angle between the outputs may be varied between zero
degrees and 180 degrees. Other controls allow the micro-
phone to be rotated or tilted. Actually. the microphone
itself doesn’t budge; its outputs are manipulated to produce

o-t- D% T BN e SROCESION

N

Kiark-Teknik has this digital time processor with one
input and three main outputs. An additional output
provides a mix of the three delayed outputs plus
input signal.

the effect. Polar patterns are variable between figure-8 and
omni-directional. There's also a mono mode, but who
would want to use that?

For “We'll fix it in the mix” applications. the micro-
phone’s outputs may be recorded directly on four separate
tracks, and all the variations just described can be tried
later on. And if that’s not cnough. Calrec expects to have
additional control modules available in the future. This
includes a joystick. . . so that microphones may be
panned, with full “interior’ effect, into the sound field with
or without height information and adjustment.” This would
allow the engineer to adjust the apparent height of the
microphone without actually moving it at all.

Calrec also has a rather complete line of more conven-
tional condenser (oops. capacitor) microphones that just
lie still and behave themselves. Hopefully. these will even-
tually see wider popularization here in the colonies.

TAPE RECORDERS

Studer introduced the A 800, its new multi-channel tape
recorder with microprocessor (well, what else?) con-
trol. The microprocessor controls all transport and elec-
tronic functions. via a series of bus systems. For ex-
ample, tape motion may be regulated by the machine’s
local or remote controls, or by other peripheral equipment.
In fact, the microprocessor control system “...has been
designed to provide opticnal access to all functional con-
trols of transport and audio electronics. resulting in a
flexibility never achieved before.”

www.americanradiohistorv.com
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The Neumann VYMS 80 disc mastering system. Note the It's a lot easier than staring into a microscope all day.
video camera on it, and also note the adjoining crt

display.
A collection of headphone models were on Woelke Magnetbandtecknik manutactures distortion and

demonstration in the Beyer booth. wow/flutter measurement equipment.
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Your music will come alive
Showco's new sound control Stereo Mixer
Preamplifier. The S-1600 is a compact; high
quality control center designed and engineered by
the world famous producers of the Showco con-
cert sound. Its features include four inputs with
individual level controls, a master level con.

trol and four bands of equalization. The

versatile and efficient S-1600 also offers

a special balance control which minim-

izes the possibility of overdriving

speakers and power amplifiers.

Designed for rack or flush con-

sole mounting, Showco’s $-1600

is amazingly easy to operate.

Also suited for sophisticated

home stereo systems, Showco's

§-1600 Mixer Preamplifier allows

you the ultimate control of sound!

SHOWCO Manufacturing Corp.
1225 Round Table Dr./ Dallas, Tx. 75247
Phone: (214)630-7121 TWX 910-861-4278
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Consoles, or as they are known in Great Britain, mixing
desks, were shown by these British companies:

ARSI

I
£
)

T

'- ‘)
ity

Sounderaft.

Helios.

Neve. Tweed.

One of the busiest stands was MCIi's. They had '
consoles, tape recorders, automation systems, and in Keith Monks showed this assortment of mic stands,
cable drums, and other important studio accessories.

the foreground, their tape locator, on dispiay.
g TE—_laeTEr

THE
BUSINESS
MACHINE
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Another interesting feature is the “rchearsal” function.
One of the problems with tight punch-ins (and -outs) is
making sure that desired information docs not get erased.
No problem here—just depress the “rehears™ (sic) button
and make a few practicc runs. Now, when the record
button is depressed, the playback clectronics are muted
(but the track is not erascd). You hear the effect of an
erasure, without actually making one, Once your rehearsal
is perfected. you're ready for the real thing, Just release
the “rehears™ button and repeat the punch-in, this time for
keeps.

THE A.E.S. STANDARDS COMMITTEE

Before moving on, this scems like a good place to salute
the Audio Engincering Society, in recognition of its efforts
to establish some sort of digital audio standards.

With every new digital device, the need for such stand-
ards becomes more apparent. For instance, the new Studer
A 800 has been designed to interface with a variety of
digital-based systems, at least some of which have not yet
been designed. When they do come along, it would be a
great pity if still more gadgetry was required, merely to
connect system A with system B, Clearly. some standardi-
zation is nceded, and needed fast. Obviously, standards
must not impede the flow of anyone’s creative juices, but
wouldn’t it be nice if we could all agrece on tape speed,
sampling rates and such? And so, good luck to the AE.S.
Digital Audio Standards Committee—they’ll need it'—
and so will we,

FOR THE SEMI-PRO

Is there anyone in the USA who has not heard of
Tascam, TEAC and Otari? Perhaps not, but what about
Brenell and Itam? These British companies manufacture
tape recorders that may interest the studio on a budget,
The Brenell Mini 8 and the Itam 806 are both eight-track
tape recorders. The Mini 8's one-inch tape format makes it
compatible with standard pro machines. while the Itam
uses half-inch tape. The Brenell should scll here for about
$8,500, and the Itam for about half that amount.

The Itam literature agrees that eight tracks on half-inch
tape does have its theoretical disadvantages, but that these
may be more than offset by the price differential. So. just
for the fun of it, a quick comparison of specs was made—
or rather, was attempted.

Forget it! Here’s an excellent case for standardization of
spec sheets. About the only thing both companics agree on
is the method of specifying tape speed. As for everything
¢lse: The Brenell has a Fast Wind Time of 100 seconds:
the Itam has a Rewind Time of 1 min, 40 secs. (That one's
easy enough.) For signal-to-noise, one is “ref 900 nWb/m
65 db (sic) weighted,” the other “-60 unweighted refer-
ence OVU.” On¢ machine quotes crosstalk at 60 dB at
1 kHz.” On the other, adjacent channel crosstalk is “better
than 44 dB at 400 Hz.” Inputs are “100 mVolts up to 20
volts” for one and “adjustable from —10 dBm to +20 dBm
for the other. And so it gogs,

And so docs this convention report, with the hope that
sooner or later there will be some sort of standardization,
if only of spec sheets. That way, we shall be able to tell
one standard machine, or whatever, from another. i

Ad
John D. deButts
Chairman of the
Board
American
Telephone &
Telegraph Co.
New York,
New York

“Corporations
cannot afford to
give from the

hip or respond

to all worthwhile
causes on a

hit or miss basis,
A system is needed
and you have

that system in

United Way.”

John D, deButts

Vice Chairman

of the Board

United Way of America

United Way

AD1 EXTENDS TC ALL VISITORS A MOST CORDIA' WILCOMI (O

JOIN US FOR THE PREMIERE SHOWING OF A BRIAKTIHROUGH IN AUDIO
TICHNOLOGY AT THI OCCASION OF THI AUDIO ENGINFERING SOCIFTY
CONVENTION.

A REVOLUTION IN THE FIELD OF ACOUSTIC MEASURIMENT WiLL B
UNVEILED; THE SYSTEM 1003 DIGITAL REAL-TIMF 1/3rd OCTAVE
ANALYSER UTILISING NEW ME THOOS OF DIGITAL FILTER PROCIS-
SING. MIASUREMINTS HERETUIORE IMPOSSIBLE CAN NoOw BE IMPLF
MENTED ACCURATELY FOR A PRICE OF LISS THAN $4%500.

ALSO TO HE ANNOUNCI!D IS Tut TYPt 1503 1/3rd OCTAVI GRAPHIC
EQUALISER WITH UNIOULD PRCGRAMMABLE FILTERS AND INNOVATIVE
BAND=SFLECT DItPIAY. PRICE: $85%0. THE 1000. ' RFAL TImi
OCTAVE SPICTRUM ANALYSER WITH FOUR STORAGL RIGISTI RS AND
A8 LINE INPUTS WILL ALSO DEBUT AT A PRICE OF $103%.

OTHER ADI PRODUCTS ON DISPLAY WILL INCLUDFE THE TYRt 1500
AUTOMATIC GRAPHIC FQUALISIR, TyPt 1000 RFAL TIME OCTAVL
ANALYSER AND THE 17 1O ACQUSTIC ANALYSER.

DO STOP BY FOR A PIRSONAL DIMONSTRATION AT Tiit ADI BOOTH
AND ENJOY YOUR STAY AT THE CONVENTION.

NMote: All prices wyuoted are U.S professional net, subject
to change.

ell]

dudi1o developments lnternational
530 Ramona St, Palo Alto, CA. 54301 USA
tel: [4151 321-303%5 tlx: 470 464 ADIC UI
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An Educational
Postscript

EEDLESS TO SAY. our February issue was not the
last word on the subject of education. At the
upcoming 60th convention of the Audio En-
gineering Society there will be a symposium on
Trends in Audio Education, under the chairmanship of
Geoffrey Wilson, of Pennsylvania State University. Follow-
ing is a list of topics and guest lecturers.

Introduction: The AES Education Survey—Geofirey
Wilson, Pennsylvania State University. State College,
Pennsylvania.

Physics of High Fidelity for Non-Scientists and Audio
Marketing—K. W. Johnson, Southern Illinois Univer-
sity, Carbondale, Illinois.

A Curriculum in Music Industry Arts—Tom Lodge,
Fanshawe College, London, Ontario, Canada.

An Audio Technology Option Within the ECPD Ac-
credited Electrical Engincering Technology Program—
Thomas M. Yackish, Purdue University, Calumet
Campus, Hammond, Indiana.

Curriculum in Recording Engineering—Raghu Gad-
hoke, University of Sound Arts, Hollywood, California.

An Audio Design Engineering Certificate Program for
BS Students in Electrical Engineering—C. Dale Man-
queen, California State University. Northridge. Cali-
fornia.

Balancing Theory ,and Practice in Audio Education:
Experience of a Recent Graduvate—Mark R. Gander,
James B. Lansing Sound, Inc., Northridge, California.

Hiring in the Audio Industry: You May Be an En-
gineer, But Can You Drive a Train?—Brad Plunkett
and Dennis G. Fink, United Recording Electronic
Industries (UREI), Sun Valley, California.

The Educated Ear in Professional Recording—Guy A.
Costa, Consultant (former vice-president of Motown
Records), Westlake Village, California.

And here are the who, what, when and where of a few
more seminars, sponsored by various schools, which may
be of interest to the reader in scarch of more cducation.
For further information. contact the participating schools
directly.

Who?
Stephen F. Temmer. president, Goth-
am Audio Corp.

What?
A Seminar on
FUNDAMENTALS OF
RECORDING

A one-week seminar, with six hours
daily of scheduled class and hands-on
recording work. In addition, there will
be optional discussion sessions in the
evening, which will probe the philoso-
phy of recording and exchange views
on future technology.

The course will look at all technical
aspects of recording, from the view-
point of the end product—music in
the home. Musicians will lend a hand
as “guinea pigs” for experimentation
in microphone and musician place-
ment. Special emphasis will be placed
on the fundamentals of microphone
design and technique.

Where?

The Banff Centre
School of Fine Arts
Box 1020

Banff, Alberta TOL 0CO
Canada

403 762-3391

When?
29 May—2 June. 1978

Who? Who?
M. William Krasilosky, LL.B. co- Bill Porter, director of Recording
author of Services, University of Miami

THIS BUSINESS OF MUSIC
MORE ABOUT THIS BUSINESS
OF MUSIC

What?
A Seminar on
THIS BUSINESS OF MUSIC

A general introduction to the busi-
ness of music. business affairs, prob-
lems of recording studios, record com-
panies and artists’ relations, copyright
concepts in sound recordings and com-
positions, songwriter contracts and pub-
lisher’s rights. operations of ASCAP,
BMI. and SESAC. international as-
pects of publishing and recording,
demonstration records, the role of the
record preducer, agents and managers,
special situations for show music and
film music, general review plus Q. and
A.

Where?

Institute of Audio Research
64 University Place

New York. N.Y. 10003

212 677-7580

When?
19 June—7 August, 1978 (7 Monday
evenings, 6:30-9:30 pm)

wwWw americanradiohistorv com

William F. lee. Dean of the School
of Music. University of Miami.

What?

A University of Miami special pro-
gram MONTREUX MUSIC EN-
COUNTER. This month-long pro-
gram is designed specifically for those
who want to improve their skills in
jazz, audio engineering, and the music
business. Class sessions will be held
during the entire four weeks of the
Encounter. Students may select up to
three courses. such as: Evolution of
Jazz and Pop-Rock. Arranging, Audio
Recording Techniques, The Recording
and Entertainment Industry, Film,
Television and Radio Commercial
Scoring, Audio Engineering—Micro-
phone and Mixing Techniques.

Where?
Mountain Recording Studios
Montreux., Switzerland

When?

2—30 luly, 1978

For further information:
Montreux Music Encounter
University of Miami

School of Music

P.O. Box 248165

Coral Gables, Florida 33124
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Closing date is the fifteenth of the second month preceding the date of issue.

Send copies to: Classified Ad Dept.

db THE SOUND ENGINEERING MAGAZINE
1120 Old Country Road, Plainview, New York 11803

Rates are 50¢ a word for commercial advertisements.
Employment offered or employment wanted ads are accepted at 25¢ per word.
Frequency discounts: 3 times, 10%; 6 times, 20%; 12 times, 33%.

db Box number: $1.00 per issue.

All classified ads must be prepaid. Frequency discount
advertisements are to be prepaid in advance.

BUY YOUR TAPE from Sun Sound Co.
Ampex audio tape—everything from cas-
settes to 2" mastering tape, plus empty
reels, hoxes, etc. Grand Master 2” x
10%2 —$82.20. Also BGW, Audioarts, and
many other pro lines. Sun Sound Co., 34
Belden St., Stamford, Ct. 06902. {203)
348-4433.

" FOR SALE

PRO AUDIC EQUIPMENT
AND SERVICES
P.A. and custom touring sound
systems, studic equipment and
turn key installations. theater and
disco sound. Representing over
100 audic lines including: AKG.
Allen & Heath, Alembic. Altec,
Ampex, B&W, Beyer, BGW. Cetec.
Cerwin-Vega, Celestlon. Commu-
nity Light and Sound, dbx. Denon.
Dokeorder, Dynaco, Emilar, ESS-
Pro, E-U. Forsythe Audic, Fons Fur-
man, Gallien-Kruger, Gale. Gauss.
Goldring. Grace, J&H Formula 4,
Kelsey, Koss. Lamb. Langevin. 3M.
JA. Marantz. Meteor, Mitsubishi.
Maxell, Malatchi, MXR-Pro, Otari.

Russound. Revox. SAEC. Senn-
heiser. Scotch, Shure, Sonab.
Sound Craftsman, Soundcraft,

Sound Workshop. Sony, Swilch-
craft, Sescom, Stax, Supex. Tapco.
TOK, Tascam. Technics., TEAC,
Thorens, Uher, West Penn. All
equipment on display in a work-
ing environment. Competlitive pric-
ing and comprehensive service.

K&L Pro Audio

75 N. Beacon §t.

Wotertown, Moass. 02172

(617) 926-6100 (Att. Ken Berger)

THE LIBRARY . . . Sound effects re-
corded in STEREO using Dolby through-
out. Over 350 effects on ten discs.
$100.00. Write The Library, P.O. Box
18145, Denver, Colo. 80218.

CUTTERHEAD REPAIR SERVICE for all
models Westrex, HAECO, Grampian.
Modifications done on Westrex. Avoid
costly down time; 3-day turnaround upon
receipt. Send for free brochure: Interna-
tional Cutterhead Repoir, 194 Kings
Ct., Teaneck, N.J. 07666. (201) 837-
1289.

SOUNDCRAFT MIXING CONSOLES for
recording and sound reinforcement
available exclusively in New England at:
K&L Pro Audio, 75 N. Beacon S5t., Wat-
ertown, Moss. 02172, (617) 926-6100.

AUDIO and VIDEO
On a Protessional Level

Lebow Labs specializes in equip-
ment sales, systems engineering,
and installation—full service and
demonstration facilities in-house.
We represent over 200 manufac-
turers of professional and semi-
professional equipment for record-
ing, broadcast, sound reinforce-
ment, and for commercial sound.
Call or write for information and
pricing.

LEBOW LABS, INC.

424 Cambridge St.

Allston (Boston) Mass. 02134
{617) 782-0600

—JACK PANELS

AUDIO CONNECTORS
sy, (N B— )
MULTI-SWITCH ®
SWITCHES

CALIFORNIA SWITCH & SIGNAL

5 13717 S. Normandie Ave.. Gardena,
California 90249 {213} 770-2330

MODERN RECORDING TECHNIQUE, by
Robert E. Runstein. The only book cov-
ering all aspects of multi-track pop
music recording from microphones thru
disc cutting. For engineers, producers,
and musicians. $9.95 prepaid. Robert E.
Runstein, 1105 Massaochusetts Ave.,
#4E, Cambridge, Mass. 02138.

ONE-THIRD OCTAVE filter set, General
Radio =1925; 30 filters, 20 Hz-20 kHz,
each with 50 dB attenuator (1 dB/step),
graphic display. 30 parallel outputs; and
summed, weighted, or serial remote-
controlled scan outputs, $5,500 new.
Like new, $4,000 or best offer. Contact:
R. Koziol, GAF Broadcasting, 1180 Ave-
nue of the Americas, N.Y.C. 10036. (212)
626-1043.

SERVICEMEN — Cileaners, Lubricants.
Adhesives for all electronic repairs.
Write for free catalog. Projector-Recorder
Belt Corp., Box 176, Whitewoter, WI
53190. (414) 473-2151.

TEST RECORD for equalizing stereo
systems. Helps you sell equalizers and
installation services. Pink noise in %
octave bands, type QR-2011-1 @ $20.
Used with precision sound level meter
or B & K 2219S5. B&K Instruments, Inc.,
5111 W. 164th St., Cleveland, Ohio
44142.

THE RESONATOR is more than a re-
verb. Designed for use with any console,
including Tascam. $359.00. Dyma, Box
1697, Taos, N.M. 87571.

DISCOUNT PRICES on fresh name-
brand tape. Check our prices in bulk,
reels, boxes, carts, and cassettes. P.B.P.
(813) 877-7125,

AMPEX, NAGRA professional sales and
service. ATR 100's in stock for immedi-
ate delivery. Techniarts, 8555 Fenton St.,
Silver Spring, Md. 20910. (301) 585-1118.

AUDIC APPLICATI
CONSOLES
KITS & WIRED
AMPLIFIERS
MIC, EO ACN LINE,
TAPE,DISC, POWER
OSCILLATORS
AUDIO, TAPE BIAS
POWER SUPPLIES
1033 N. SYCAMORE AVE.
LOS ANGELES, CA. 90038
{213) 934 -3566

FREE CATALOG
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FOR SALE

REK-O-KUT drive belts. Specifty model.
$9.95 delivered. QRK Electronic Prod-
ucts, 1568 N. Sierra Vista, Fresno, Ca.
93703.

VAN EPPS variable pitch lathe. Neu-
mann MH-52 cutterhead, Lang LDE-1,
suction pump, spare pump. 100 assorted
blanks, $650.00. Also two 175-B Univer-
sal limiters, 245-E QOrban sterec synthe-
sizer, $150 each. (212) 575-0295.

SCULLY 16-track Model 100, complete

w/index master/digital readout and
syncmaster/remote. $14,000.00. (612)
521-7631.

SOUND WORKSHOP mixing consoles.
reverbs and support equipment setting
new standards in the semi-pro industry
available in New England at: K&L Pro
Avdio, 75 N. Beacon St., Watertown,
Mass. 02172, (617) 926-6100.

AMPEX, SCULLY, TASCAM, all major
professional audio lines. Top dollar
trade-ins, 15 minutes George Washing-
ton Bridge. Professional Audio Video
Corporation, 432 Main St., Paterson, N.J.
07505. (201) 523-3333.

REELS AND BOXES 5" and 7” large and
small hubs; heavy duty white boxes.
W-M Sales, 1118 Dula Circle, Duncan-
ville, Texas 75116. (214) 296-2773.

STAGE / STUDIO / BROADCAST audio
systems: AKG, Allison Research, Amber,
Amco,, A.P.l., Audiotronics, Beyer, Can-
non, dbx, E-V, Eventide Clockworks, lvie,
JBL, Lexicon, MicMix, MRL, MXR, Nagra,
Neotek, Neumann, Nortronics, Orban/
Parasound, Orange County, Otari, Pul-
tec, Robins, Russco, Scully, Sennheiser,
Sescom, Shure, Sony, Soundcraft, Speck,
Switchcraft, Spactra Sonics, 3M, Tas-
cam, Technics, White, URE! plus many
more. For turther information on these
and other specialty items from our fac-
tory operations contact: Midwest Sound
Co., 4346 W. 63rd St., Chicago, Iil.
60629. {312) 767-7272.

TEXAS STUDIO SUPPLY. Lowest prices!
dbx, Sennheiser, TAPCO, AKG, MRL
alignment tapes, etc. 2036 Pasket, Hous-
ton, Texas 77092.

$3 MILLION in used recording equip-
ment. Send $1.00 for list, refundable, to
The Equipment Locator, 55 New Mont-
gomery =704, San Francisco, Ca. 94105.

NEW PROFESSIONAL PRODUCTS
Microphone snakes and cables,
splitters, direct boxes, speaker
systems, transducers, and enclo-
sures. Also bulk cable and con-
nectors available. Write or phone
for free catalog and prices.
Concertaudio Mig. &
Research Corp,
80 George St.
Paterson, N.J. 07503
{201) 279-2600

NAGY SHEAR-TYPE TAPE SPLICERS
FOR CASSETTE Va &
¥ IN, TAPES
¢ HAND-CRAFTED
= FIELD PROVEN
+ FAST, ACCURATE
+ SELF-SHARPENING

NRPD Box 289 MclLean, va. 22101

DID YOU HAVE TROUBLE ON YOUR
LAST REMOTE? We have the best mas-
tering service and equipment in the
Middle West that can handle it, using a
state-of-the-art Neumann lathe. We also
can give you a complete finished prod-
uct—records, artwork, covers, and fabri-
cated jackets in any quantity. Write or
phone for deails and rates. Audio Labs,
323 E. 23rd St., Chicago, Ill. 60616. (312)
225-2110. Ask for Ralph.

TAPCO and Electro-Voice, mixers, equal-
izers, amps, mics, and loudspeakers.
Write for low mail order prices. Sonix
Co., P.O. Box 58, Indian Head, Md.
20640.

IVIE SOUND ANALYZERS, all models in
stock. Theatre Technology, 37 W. 20th
St., New York City 10011. {212) 929-5380.

TASCAM, TEAC, Sound Workshop, Nak-
amichi, Otari, dbx, MXR, Dynaco, ADS,
Eventide, E-V, Shure, Maxell, Ampex,
AKG Pro, Beyer, UREI, Stax, Sennheiser,
TAPCO, BGW. and more! Send for price

quotes. Zimet Pro Audio, Dept. DB,
1038 Northern Blvd., Roslyn, N.Y.
11576.

SOUND SYSTEM design and installa-
tion, loudspeaker enclosures for profes-
sional applications, custom passive
crosssover assemblies, room equaliza-
tion, road equipment cases, touring
sound rental. K& Pro Awudio, 75 N.
Beacon §t., Watertown, Mass. {617)
926-6100.

NAB ALUMINUM FLANGES. We manu-
facture 8”, 102", & 14”. Also, larger
flanges and special reeis to order. Stock
delivery of assembiy screws & nuts &
most aluminum audio. video, & com-
puter reels. For pricing, call or write
Records Re