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The Magnificent Seven

We’ve been hearing unsolicited rave reviews from soundmen across the
country concerning our seven ingeniously versatile problem-solving audio
contral components (1) M68 Microphone Mixer, vanguard of the low-cost,
high-performance portable mixers; (2) M68-RM Mixer, with built-in reverb
for vocalists and special effects; (3) M67 Mixer, the trail-blazing low-cost
professional mixer; (4) M63 Audio Control Center, that gives you variable
response shaping; (5) M62V Level-Loc, the audio level controller that auto-
matically limits output level; (6) M688 Stereo Mixer, made to order for stereo
recording and audio-visual work; and finally, {7) M675 Broadcast Production
Master, that teams up with our M67 to give a complete broadcast production
console (with cuing) for under $325. Write for the new Shure Circuitry catalog
that shows them all:

b I
222 Hartrey Ave., Evanston, lll. 60204 Y | S J

Circle 10 on Reader Service Card
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COMING
NEXT
MONTH

e Robert Ehle returns to our pages
with not one, but two articles. The
first is entitled WuaT To LISTEN For
iN ELkcTrONIC Music. Because it
takes the composer’s point of view,
recording engineers  and  producers
will want 1o read it—if only to gain
a broader understanding of what it is
they are trying to record. The second
article is a light-hearted treatment of
a long-standing hobby of the author’s.
It detaifs some of his adventures col-
lecting old radios. Lots of nostalgia
here.

In a totally serious engineering vein,
Walter Jung details OptiMizing Op-
Amp Seeen. I you have used op-
amps you know that many have high-
frequency speed problems that limit
their value. Butl this nced not be so.

Two issues to specially watch for
are February and March. These will
contain a group of articles all on the
subject of tape and tape recording. If
you use tapc. these will be reference
issues.

ABOUT
THE COVER

e Thc special console pictured was
constructcd for the Stratford Theater.
Its use is detailed in thc article on
this system beginning on page 24.
Last month’s (November) montage
of clectronics and musical instruments
was constructed by Marshall King.
The sccond part of his article on hear-
ing appcars in this issue on page 15.
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George Alexandrovich

THE AUDIO ENGINEER’S

HANDBOOK

Remote Powering Condenser

Microphones

® Condenser microphones  have
been with us for more than a decade.
During this time the technology of
sound pickup has made substantial
progress. Earlier types of condenser
microphones were designed around
vacuum tubes (consuming a lot of
power), they were sometimes micro-
phonic (in competition to the cell of
the condenser mic), and required a
fairly big metal box with long a.c.
cord, pilot light, fuses and other trim-
mings.

There is nothing wrong with this,
particularly if the microphone does
something other mics can’t do, or
at least can’t do as well. But all of
a sudden hunger for more micro-
phones and more channels started
growing and mushrooming. No longer
were two or three mics enough to do
the job. Bass drums were being dec-
orated with different types of mics,
cords from the mics were scattered
over the studio floor as the spaghetti
in Sloppy Joe’s kitchen. I wonder
how many broken violins and ankles
can be attributed to mic lines.

Came the age of semiconductors—
transistors and FETs! Before, about
40 mA at 105 volts was required to
drive a single U47A microphone.
Now, with f.e.t.s in the picture, all

that is needed is something like 0.5
mA at 8-10 V to operate the solid-
state amplifier. Naturally polarizing
voltage has to be supplied to the mi-
crophone but there we use a couple
of 2l-volt batteries supplying only

advertisers
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What would you do
if your tape was so good
nobody believed you?

That's the situation we found ourselves in, with
our Ultra Dynamic formulations.

Audic demonstrations weren't enough. People
refused to believe their ears.

We had to prove gow good we are.

So, we developed a ~
visual demonstration rme P wETT . P
of sound that enables ™™
people to see the dif-
ference between our
U D tape and any
other tape they
choose. By looking at
an oscilloscopescreen,
they can compare en-
ergy output, range,
distortion, signal-to-
noise ratio and pres-
ence of dropouts.

Public Proof

Our first big public
screening was the
1971 Consumer Elec-
tronics Show. Since
then, we’ve been tour-
ing our demonstra-
tion all around the [¥
country. And since
then, people have
started to believe
their ears as well as
their eyes.

If you don’t have an opportunity to see one of
our demonstrations, try the Maxell Ultra Dynamic
tape, in cassette or reel to reel, and try to believe
your ears!

Technicalities

We use a Hewlett Packard dual trace storage os-
cilloscope and a Hewlett Packard audio sweep
generator. The lower trace on the oscilloscope pro-

maxell.

The answer to all your tape needs.

You have to see our sound to believe it.

vides a view of the output signal of the sweep
generator. The upper trace provides a view of the
same signal having been recorded and played
back so you can see the performance character-
istics of the tape. In the picture below, Maxell

—_____ Ultra Dynamic tape is
&V shown against the
sweep generatortrace.
The flare at the right
indicates extended
: high frequency re-
sponse. The uniform-
ity of the trace indi-
cates an extremely ac-
curate overall re-
sponse.

MAXELLULTRA
DYNAMIC TAPE
Frequency Response (dB)
1,000 Hz +1.0
7,500 Hz +6.0
12,500 Hz +8.0
15,000 Hz +10.0
Output Uniformity (dB)
7,500 Hz 0.2
Distortion (%] 3.0
Dropout 0
Saturation
Level (dB) +15.0
Signal to
Noise Ratio (dB) 63
Erasure (dB) 69

For more information
about the Maxell tape
line, write: Maxell, 501 Fifth Avenue, New York,
New York 10017

Circle 27 on Reader Service Card
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Put an AKG

on the joh ]

J.-ﬂ = s e

AMG DIG0E 2% mususima

It will
sound better!

For complete information
on AKG performance at -

prices ranging from
$40. to $75. net write to:

CHET MM
MDRTH AMERICARN PHILIPFS CORPORRATION
KO EART dFnd ETHEET, HEW YOMH, HEw® 7O et

AXG TANADA + Gi¥)S10N OF DOUBLE DIAMOND ELECTRONICS » SCARBORDUGH, CATARIO
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Figure 1. Connec- RZ SR R
tions are made

from the power

supply to the

mic connectors

through precision

[+

POWER
suppLy (G

resistors.

polarizing potential to the diaphragms
with service life equal to the shelf
life of the cells.

With a current of only 0.5 mA
one would think that a couple of
batteries would last long enough to
warrant the omission of an a.c. power
supply, but we should remember that
batteries of the size to be considered
for microphone use are designed with
current supply capabilities of 1000
mA hours on the average (mercury
cells). If you consider that some
studios may operate around the clock
—or if somebody forgets to shut off
the power switch on the mic (a most
likely situation) the batteries will be
exhausted in little over two months—
and the time they will quit on you
is when you need them most.

No one would like this to happen
to him. But it has happened many
times and those with this sad exper-
ience have bought a.c, power sup-
plies. Without abandoning the prin-
ciple of variable capacitance trans-
ducer and its unsurpassed quality of
sound transformation some clever en-
gineer (whoever he is he has my
admiration) thought of powering all
of the microphones from a centrally-
located power supply in such a way
that standard three-conductor cable
could carry needed power to the mi-
crophone and its amplifier, and the
audio signals back without interfer-
ence or degradation of performance
of the microphone. For this the line
has to be balanced and floating. The
big advantage of the powering system
is that it permits any other micro-
phones to be connected in place of a

condenser mic without affecting the
operation of the powering system.
Usually the power supply with well
filtered d.c. is located inside the con-
sole or near the panel where micro-
phones are plugged in. Connections
are made from this power supply to
every mic connector on the panel
through precision resistors as shown
in FIGURE 1.

From this drawing it can be seen
that d.c. balance in the mic line de-
pends primarily on the proper match
of the resistors R. Equal potentials
and currents appear at both red and
black conductors. The shield carries
the return curents. (It is often men-
tioned that the shield should not be
allowed to carry any current other-
wise it will affect conductors inside
the shield. But in this case current
flowing in the shield is pure d.c. with
ripple currents well below the noise
levels of the f.e.t. preamplifier.)

For this reason and for the reason
of successful operation of the f.e.t.
in the microphone, the power supply
should be designed with multistage
filtering with ripple voltages not ex-
ceeding few microvelts! If you con-
sider that at mic levels of —60 dBm
voltage is only about 1 millivolt and
you have preamplifiers capable of
maintaining input noise figure of —127
dBm, you should expect signal to
noise would be 67 dB. One micro-
volt equals approximately 120 dBV,
so seven dB below that is less than
¥ a microvolt!

It is true that there is additional
filtering in the f.e.t. preamp itself,
but don’t count on it too heavily since

POWER
_|suPPLY
F——————————— - RS <RI
l FET | =
[ AMPLIFIER I
[ ____ SHELD
| ‘:?L{i;%lli losc il s
l'eLack MIXER
i MIC o = — ==
| CAPSULE = |
| R2 2R | )
~
| | =
| L —e+ |
Figure 2. The com- i | 4L
plete circuit of a I T T
condenser power- L = ___-__

ing system.
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UMBER 1!

"GOMPLIMITER" ™

RFORMANCE: The SPECTRA SONICS Model 610 “COMPLIMITER”TM | can accomplish,
dependently or simultaneously, limiting and compression functions with_performancethlthat is uneaualled

mast lnear amplifiers. The minimal noise inherent in this system assures a low threshold of -40dE M and
brmits an input sensitivity substantially greater than other systems. Through the use of the most advanced
cuitry, the Model 610 “COMPLIMITER’TM has the fastest attack time (100 nanoseconds to 2 micro-
conds). The “COMPLIMITER"TM allows undistorted recording and transmission at levels that are
easurably higher than those commonly in use. In tape recording, for example, this "limiting only’’ mode

iminates approximately 6dB usually set aside for tape overload protection.

ELIABILITY: The extensive use of the “COMPLIMITER”TM in the audio industry conflrms the highest
der of confidence in reliable, consistent operation.

pday’s competition can only be met through the most advanced designs — ‘’Beyond | The State Of The
rt.”” For more information on audie products of superior performance contact SPECTRA SONICS at:

0 Wall Avenue 6430 Sunset Blvd., Suite 1117
gden, Utah 84404 Hollywood, Calif. 90028
01) 392-7531 (213) 461-4321

PECTRA I]NIEE @

‘L E A D E R N A DV A NLCE D T EC HNOULDBDG Y

Circle 28 on Reader Service Card
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= as $399.95 kit

$499.95 assembled

A new high power professional
amplifier with unmatched perform-
ance, unrivaled stability and new
levels of amplifier and load protec-
tion at remarkably low cost.

Typically conservative Dynaco
power and distortion ratings, plus
a mammoth heat sink with more
than 1000 square inches of radiat-
ing area typify this totally new
design. Unique Dynaguard™ |oad
protection permits full power tran-
sient capability, but clamps sus-
tained output above the selected
level. Relay operated DC load pro-
tection, thermal cutout, volt-amp
limiting, and provision for optional
fan cooling. Class A operation up to
several watts output, and exclusive
IC-controlled Dynabias™ circuit as-
sure no ‘‘crossover notch'. Front
panel speaker fuses and level con-
trols have no affect on performance.

e Power output each channel,
both channels driven:
200 watts into 8 ohms
300 watts into 4 ohms
100 watts into 16 ohms.

e Output may be bridged to
provide 600 watts mono into
8 ohms or direct tc a 70.7
volt line,

e THD and IM distortion well
below 0.259% from zero to
full power.

o 200 watt response at 8 ohms:
*0.25 dB 20 Hz to 20 kHz.

e Half megohm input impe-
dance.

WRITE FOR
DETAILED SPECIFICATIONS

olynaca Inc.

3060 JEFFERSON STREET
PHILADELPHIA, PA. 19121

Circle 11 on Reader Service Card
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Figure 3. A simple
low ripple supply
for remote pow-
ering.

any inbalance in the powering system
heads you for trouble.

Regulation of the power supply is
not that important because most of
the f.e.t. amplifiers are class A and
do not interact one with the other—
as some class AB do unless there are
“stiff” power supplies involved and
adequate decoupling between the am-
plifiers. .

Voltages are not critical most of
the time because they affect only volt-
age handling capability of the ampli-
fier and not distortion, noise, or other
parameters (within reason, of course).

The polarizing voltage affects gain
of the capsule and some of its dynamic
properties (electrical damping be-
cause of electrostatic attraction of the
diaphragm to the plate).

Resistor valve in a power distribu-
tion system usually is a few thousand
ohms, depending on the requirements
of the f.e.t. preamp.

For many years Eurcpeans have
run condenser microphones without
preamplifiers in the console similar
to high-level inputs, but Americans
have never adopted the European way
of mixing. In order to make everyone
happy why not add just a little more
wmpf in the mic f.e.t. preamp by
adding one more stage (wouldn’t cost
much more and wouldn’t draw much
current either) so that mic could be
plugged in directly into the high-level
input. If one is afraid of overload
characteristics of the preamplifier we
can prevent overload of the first stage
using the same f.e.t.s for limiting or
compression. This way all the noise
generating stages would be concen-
trated in the well-shielded enclosure
of the microphone.

In conclusion I would like to write
a few words about the operation of a
condenser microphone. Most of you
know how a microphone is con-
structed—very thin conductive Mylar
(or similar material) diaphragm
stretched close to a rigid metal plate
with perforations to allow passage of
a certain amount of air. Capacitance
between the diaphragm and the plate
is on the order of several tens of
picofarads—sometimes as high as 100
picofarads. Polarizing voltage applied
to the capsule maintains a charge on
the capacitor formed by the dia-
phragm and teh plate. From the basic
formula

www americanradiohistorv com
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50v
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~T™
507100 | 50/100 |50/100 50/100
80v

Q = VC where Q is the charge in
Coulombs
V voltage in volts
C capacity in Farads
If we consider the charge to be
constant and we vary C, voltage

should vary also in order for the
equation to hold true. This is how a
condenser microphone operates. By
varying C we vary V which is applied
to the gate of the f.e.t. and amplified
for further processing. Sound pres-
sure, of course, is the factor which
changes the position of the diaphragm
with respect to the base plate-chang-
ing the capacitance of the capsule.

For an analogy, think of an in-
flated balloon. Air in it is a charge.
Pressure exerted on the walls of the
balloon is voltage, volume of the bal-
loon is capacitance. Compressing the
balloon without changing the amount
of air inside of it will increase the
pressure on the walls of the balloon.
If you start sensing the variations in
pressure you will be sensing the vari-
ations in pressure applied by hand to
the balloon. |

Copies of db
on Microfilm

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

University Microfilm, Inc.

300 North Zeeb Road

Ann Arbor, Michigan 48106

A subsidiary of Xerox
Corporation

In addition to Microfiim Coepies
available through University Micro-
film. we have a limited number of
regular back issues available. You
may order these copies at $1.00
each from:

Circulation Department

db—The Sound Engineering -
Magazine

980 Old Country Road

Plainview, New York 11803
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DON'T THINK OF
US AS A GHARITY.

THINK OF US AS
AN INVESTMENT.

And a good one. Because we can
guarantee a substantial return for
your money. It pays off in more
black college graduates, with more
training in more areas.

What we need is operating
capital. Money we can put to work
supporting forty private, four-year
colleges.

These schools educate a lot of
promising young kids whod never
get to college on their own. Almost
three-quarters need some kind of
aid. Over half come from families
earning less than $5,000 a year.

With your help, we can help
more.

A $5,000 donation will give
four students one year at an
average UNCF college. With
$20,000 we can equip a business
education course. $100,000 will
support an entire economics
department.

Send a check to 55 East 52nd
Street, New York, N.Y. 10022. We
think it's one of the best invest-
ments you'll make all year. A deal?

_ i

™ il
A MIND IS
ATERRIBLE THING

TO WASTE.

GIVE T0 THE
UNITED NEGRO
GOLLEGE FUND.

(]

A Sy,
< %

adverlising contribuled (or 1he pubtic good

Cognc e

Audiometric-type transducers make our headphones better.
Better than any headphone you've ever tried. You can hear
the difference; clear, live, distortion-free sound. But even
more important, performance and sound are the same, all day,
every day. Because our audiometric-type elements are ab-
solutely stable to give you consistent performance at all times.

Originally, we developed audiometric elements for clinical
hearing tests and measurements. This required elements that
remain totally stable even with changes in témperature or
humidity. Sensitive elements that respond efficiently to
variances in frequencies and power input. Elements capable of
sound reproduction at over 130 dB sound pressure level with
very low distortion and without burning up.

Now we've modified and adapted this audiometric trans-
ducer element to give you a series of thoroughly professional
headphones. Headphones you can rely on for stable per-
formance — day in, day out. Clear and undistorted so you
can truly monitor sound quality and balance and not just
signal presence.

We make two series of professional models to meet your
needs Series 1325 for stereo monitoring and series 1320 for
communications, with optional noise cancelling boom micro-
phone. Try our better hear muffs at better dealers — or
write for free information. You'll hear more from Telex. ©

FAOOUCTS OF SOUNO RAESEARACH

INEINEXEe

COMMUNICATIONS DIVISION
9600 ALDRICH AVENUE SOUTH & MINNEAPCLIS, MINNESOTA 55420

CANADA: DOUBLE DIAMOND ELECTRONICS, LTD., Ontario
EUROPE; RQYAL SOUND COMPANY, INC.,
409 North Main Street, Freeport, N.Y. 11520 U.S.A.

Circle 13 on Reader Service Card
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PANNING AND
SLIDERS
ON A BUDGET

9 900 —
"TEREREE T & A

1 ERE R

EM-7S Four Input
Stereo Echo Mixer

All features of our regular EM-7
Mixer plus slide pots, panning
active mixing and IC circuitry.
Duplicates all big board effects
when used with ES-7 echo unit
and PEQ-7 equalizer.

FOUR CHANNEL
ACTIVE PEAKING
TYPE EQUALIZER

Four Channel Equalizer

Update your EM-7 system or use
with new EM-7S Mixer. Five Hi
freq. peaking type curves, 1.5, 3,
5, 10, and 20 kHz. Boost or cut
in steps of 2, 4, 6, 9, or 12 dB.
EQ in-out switch. Zero insertion
loss.

GATELY ELECTRONICS
57 WEST HILLCREST AVENUE

HAVERTOWN. PENNA. 19083
AREA CODE 215 = HI G-1415
... have poi checked Gately lately 7

Circle 19 on Reader Service Card

John M. Woram

THE SYNC TRACK

@ NARAS—the National Academy
of Recerding Arts and Sciences—held
another of its always welcome, but
all too infrequent, meetings here in
New York City ome time ago. The
mecting was called to discuss the
precarious condition of the recording
industry here in Fun City.

Although the meeting addressed it-
self to the particulars of New York
life, I suspect the same meeting might
have been held almost anywhere in
the country.

No one needs to be told that a lot
of recording work has left these shores
[west or east coast, as you like] for
studios in Europe. Still other work
now gets done in American locations
far from the traditional recording cen-
ters of New York, Hollywood, and
Nashville.

And so—the NARAS get together
at which representatives of NARAS,
of the musicians and their union, the
mayor’s office, and the engineering
prefession (or cult, maybe?) sat down
to discuss what's to be done.

A certain amount of decentraliza-
tion must always be expected as an
industry grows up and hopefully, ex-
pands. Because there are now studios
in Muscle Shoals and Detroit, to say
nothing of—for all I know—Council
Bluffs, does not mean that New York
(or your favorite city) is necessarily
doomed. Nevertheless, the prophets
of doom are at hand, and although

wwWwW americanradiohistorv com

one hopes they are guilty of over-
statement, there is at least some cause
for concern. Otherwise there wouldn’t
have been a meeting, would there?

From the floor, there were several
protests against companies that go to
Europe to do their recording work.
Many present were ready to suggest
all sorts of penalties against those
who would do such a thing. Very
few were prepared to consider that
maybe there was a rational reason
for the exodus.

Successful individuals in any facet
of recording are usually reasonably
well paid. In short, their work is
profitable. And yet, how many of us
seem to be scandalized that a record
company would seek to be profitable
too. There seems to be a semi-reli-
gious conviction that companies should
be honored to spend $10,000 here,
when they could do the same job
elsewhere for much less.

The recording of classical music in
this country has almost stopped com-
pletely. Whatever shall we do, every-
one cries?

In a recent New York Times, there
was a story about the then just fin-
ished recording session of Carmen.
The budget was $275,000! In order
to break even, about 125,000 albums
will have to be sold. I don’t know
what the odds are on this sort of sale,
but if I were looking for a sure thing,
I think I’d keep looking. On the other
hand, Deutsche Grammophon, the
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company doing the recording, has
impressive worldwide distribution fa-
cilitics. Thc global classical market
accounts for 20 per cent of sales
compared 1o 4 per cent here in the
United States. Nevertheless, $275,000
is a lot of money, and, the last time
a complete major opera was recorded
in this country was in 1965. That’s
a long limec between sessions, if
you're counting the days.

Not too long ago, a smaller classi-
cal album was also recorded in these
parts. One night, the session ran half
an hour overtime, tor which the or-
chestra and c¢horus were paid the ap-
propriate overtime rate. Just before
the end of the half hour period, it
was scen that a final take would be
needed, but this would run a minute
—more or less—into an additional
overtime period. The union repre-
scntative pointed out that there wasn’t
time to re-do the tuke. So, it wasn’t
done. To do so would have cost a
small fortune. Not $275,000 to be sure,
but enough to even further lessen the
very remote possibility that the ses-
sion will eventually return at least a
small profit.

In discussing this situation at the
NARAS mecting, the union officials
pointed out that their musicians had
been unfairly treated in the past, and
that they had to be on the lookout
for any and all abuses of their rights.
So, the union won another moral vic-
tory that night, and the producer will
think twice before attempting another
session in this country.

l.et's face it—we all go to work to
make money. Ideally, we can make
our little bundle without exploiting
others. There are, of course, those
who will attempt all sorts of abuses
if not carefully watched. However,
anvone bright enough to make it in
this industry should be able to dis-
tinguish unlawtul exploitation from
the mutual give-and-take of creative
cooperation. Union justice cannot af-
ford to be blind. Or at least not until
people come here to record, rather
than flee the country every time a
big budget job comes up.

Of course, the musicians’ unions
arc not the only ones standing in the
way of progress. Consider the myopic
vision of onc of the prominent re-
cording engineers’ unions. Some time
ago, during a visit to their office, 1
asked why they didn’t get some IBM
electric typewriters.

What an uproar! [ really expected
the ghost of Samucl Gompers to come
haunt me. Tt scems that the IBM em-
ployees did not belong to a labor
union, and so it would be unthink-
able to touch anything they made.
Again, the union leaders were in-

soldering iron — only $19.95

[0 Compact and light weight — fits
comfortably into the pa'm of your
hand and snugly into your tool kit.

1 Built in work light and dn/off
indicator.

No leakage from AC power lines.

Rechargeable nickel-cadmium
battery — automatic recharging with
exclusive “Charge Holder” stand.

60 solder connections on one
charge.

Operating heat in less than 5
seconds.

Gets you into tight spots where

conventional irons canit reach.

No electromagnetic field generated
during the heat cycle ~the only safe
way to perform IGFET and MOSFET
work and perfect for all PC work
with delicate components.

O No clumsy cord to get in your way.
O One full year guarantea.

oo

o o g O

This unique new soldering iron is a
fantastic bargain at $19.95. Ideal for
PC board work, kit builders, radio, TV
and recording studios, avionics and
experimental R&D work. And of course
in any field service requirement. At
home, shop, factory, laboratory or field
- the applications are endless. Order
yours today from . ..

audiotechniques, inc.

audiotechniques, inc.
142 hamilton ave., stamford, conn. 06902

Please send me “ISO-TIP” soldering irons.
| am enciosing $19.95 plus $1.00 for postage and
handling for each. Total amount $
name

street
city
state Zip

include 7% sales tax if Connecticut resident.

Circle 26 on Reader Service Card

WwWwWwW americanradiohistorv com

2/6L Jequaoag qp

6


www.americanradiohistory.com

db December 1872

10

TIMEKEE{K‘

THE XEDIT-2

the finest 2” tape splicing block you can buy

¢ Small holding ridges will not crimp the tape

when it is removed

Razor blade fits snugly~—makes a straight, neat cut
Tough aluminum alloy with clear, anodized finish
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Cork backing—no slippage
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guarantee. You must agree that this is the best 2™ tape block
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Parametric
Equalizer

Of the many Equalizers available today,
the ITI ME-230 Parametric Equalizer is
the only one that offers you all these
truly outstanding recording features—

e All controls are continuously variable.
No more working with arbitrarily fixed
positions. With the ITI Parametric
Equalizer—you record using your mind
and ears, with your hands only trans-
mitting the orders of what you hear.

® Remarkable {frequency range. 10-800
Hz, 100-8,000 Hz, and 400-25,600 Hz,
each accurately calibrated, with boost
or cut up to 12db about any center
frequency.

e Continuously wvariable Selectivity or
“Q". From 4 to 14dB/octave with no
effect on the abselute magnitude of the
center frequency.

® No inductors used—In the Parametric
sections. Ringing on transients is vir-
tually non-existent.

The ME-230 Parametric Equalizer—our
Super Equalizer—is for all those who
want more than “just good enough”
sound recording. We invite you to call or
write for more details about its high de-
gree of flexibility and superb perform-
ance.

INTERNATIONAL
TELECOMM, INC.

McCormick Road and Schilling Circle
Hunt Valley, Maryland 21031
Telephone: 301/666-7770
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capable of discrimination.

There is certainly a point to boy-
cotting grapes that were picked at
starvation wages by migrant workers
begging for support in their cause.
There 1s no point to boycotting type-
writers that were assembled by work-
ers who are conspicuously well off
without a union. (Other than sour
grapes, of course.)

Now that that little editorial is
over, the same union insists on two
union cmployces on every recording
session even if it is a single voice,
doing a mono narration. And on the
other side of the coin, if one of these
union men should persuade an 1m-
portant client to do a lot of expen-
sive recording in the studio, manage-
ment will pay him not a penny more
than if he spends his time copying
tapes.

On yet another front, I recently
heard one of New York’s best re-
cording engineers describe his adven-
tures in attempting a remote session
in one of Fun City's prestigious(?)
convention centers. The squabbling
between rival unions over who had
“jurisdiction” over what, all but de-
stroyed the session. Meonths later,
when a similar event came up, the
recording was done without a hitch
—but a long, long way from New
York City.

Usually when these little situations
turn up, everyone pretends to be
somewhere cls¢ at the time. and fig-
ures that if the condition is ignored
long enough, it will go away. And to
discuss these things in public has been
almost akin to blasphemy.

It must also be said that it is point-
less to think about penalties against
those who would work abroad. Try-
ing to save money is not a crime.
Our standard of living makes it in-
evitable for certain things to be less
expensive abroad. (Of course, the
Administration is doing everything it
can to take care of that, but we must
give it time.) In the meantime, we
might all try a little harder in those
areas not directly related to the dol-
lar sign. Like service, cooperation,
creativity, and so on. Once people
want to record in New York, or Cali-
fornia (or wherever) half the battle
is won. Going to Europe, or for that
matter across the country, to do a
recording session is not a pleasure
trip. The producer is miles away from
his office, living out of a suitcase,
trying to adjust his solar clock and
digestive tract, while coping with an
involved session on unfamiliar turf.
Certainly he would be glad to pay a
reasonable amount more for the lux-
ury of saving those long plane rides
for vacation time.

So, if I may be permitted to offer
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a little free advice; whoever you are,
if you find someone who is trying to
do a job in your home town, don’t
drive him away. The industry you
save may bhe your own.

The NARAS meeting hasn’t yet
produced any dramatic results. But
at lcast people are beginning to face
the fact that all may not be well with
the recording industry. There must be
more¢ meetings of this nature, and
once cveryonc gets over bitching
about how they—meaning everyone
clse—arc ruining the businecss, maybe
we can get down to some constructive
work. A “well done” to NARAS for
at least getting us out in the open to
talk.

On another ‘“‘cheery” note—the past
Audio Engincering Society conven-
tion in New York City saw an im-
pressive amount of very inexpensive
recording equipment being shown, in
addition to the regular top of the line
(and top of the budget) stufl.

The Taseam exhibit alone produecd
more ulcers that a Gelusil executive
dares dream of.

With recording costs being what
they are, it is inevitable that even
more artists will attempt to save
money by deing their recording work
outside the pro studio. Although there
is certainly a limit to how far one can
go without the facility of a fully
equipped studio, there is litile doubt
that at lcast some work can be satis-
factorily produced without a multi-
thousand dollar installation.

Many amateur recordists may de-
cide to try their hand at full-time op-
cration. Although even more studios
are not exactly what industry insid-
ers are praying for at the moment,
we may as well face up to the faet
that it’s going to happen. As usual,
it won't be as bad as thc pessimists
would have you believe.

With a full line of budget equip-
ment available, studio operators are
going to find even more reason to put
pressure on manufacturers to keep
costs within reason. The pro studio
man is going te think long and hard
about buying some new Kkilo-buck
whatchamacalit, and the recently
formed National Council of Record-
ing Engincers (see the Sync-TRACK
—October 1972) may find itself with
a lot of very interested members,

To wrap all this rambling together
—new budget equipment may help
jolt the industry into giving some seri-
ous thought to just how far to go with
planned obsolescence, and fancy price
tags. The precaricus condition of the
recording scene, in New York at least,
is finally getting some long overdue
attention. Pehaps we shall see some
changes made¢. And in the long run,
we may all benefit, readers and adver-
tisers alike. =

It's the state
of your art!

Delivared to:
Jack CIem}m Recording

Ken Nordine Recording

Neil Young Studios

Compumix: a fully compatible
Automated Mixdown system.

“Automation Arithmetic’” — A dis-
cussion of the technical parameters
of Compumix and automated mix-
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You've seen a whole series of
FAIRCHILD/ROBINS engineering data
sheets here in db Magazine for the
past year: No soft sell . . . no hard
sell . , . just facts to help you solve
your audio problems, economically.
Standard consoles, channel modules,
custom building blocks, or complete
systems, Fairchild/Robins' engineering
data sheets give you the whole, inno-
vative story. For special information,
or for the whole set of data sheets for
handy reference, write or phone George
Mlexandrovich, vice president.
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FAIRCHILD SOUND EQUIPMENT CORP.
A ROBINS INDUSTRIES CORPORATION
7% AUSTIN BLVD., COMMACK, N.Y. 11725
CABLE: ROBINSOVERSEAS COMMACKNY
1516) 543-5200
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THEORY AND PRACTICE

T & P in Educational Audio/Visuals

® The column that appeared in the
July issue, about giving help to hide-
bound educators in optimizing the use
of media, produced good responses
from a number of readers. And since
1 wrote that piece, I have gathered
some more eXperience in the subject.

Everyone agrees that something
should be done to improve education.
The problem that confronts us all
seems to be “how?” Having an engi-
neer’s background, my approach is to
analyze the problem(s), then devise
solutions to them. Pardon me, if that
sounds deceptively easy, because I
know from experience that it is not
as easy as it sounds!

Difficulties arise from a variety of
superficial reasons. Dig a little deeper,
and you will find they arise because
educators look to “funding” to achieve
whatever changes they hope for. In
one sense, nowhere is the saying more
true, “He who pays the piper calls
the tune.” In another sense, it is not
quite as true as it ought to be!

In the final analysis, the American
taxpayer pays the piper, but he cer-
tainly does not call the tune! The
funding agency, in this case most

wwWwW americanradiohistorv com

often the United States Office of Edu-
cation, is the immediate piper payer.
But, in a superficial endeavor to *“pro-
tect taxpayer interests, the Office of
Education puts in all kinds of rules
that, in theory, insure that the tax-
payers’ money buys useful work,
rather than lining somebody’s pockets.
It is in the application of these
rules that theory really departs from
practice. Let me recount a recent ex-
ample. We developed this math analy-
sis course, using tape/slide presenta-
tion, with pulsed coupling from the
audio tape to automatically advance
the slide projector. This was an ex-
perimental model of the course, to be
pilot tested, as required by Office of
Education rules, in a number of
schools, before deciding that the
course is ready for production.
Speaking personally, I would wel-
come all this testing, because it would
give opportunity for feedback, based
on how students respond, to improve
the ultimate course material. The fact
that testing costs more than develop-
ing the material is presumably okay,
since government funds are footing
the bill. But to give the taXpayers
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value for money, shouldn’t we use the
testing to make sure that the ultimate
course is the best possible we can
make it?

The reason for using slide/tape as
the experimental medium was that it
is wversatile to modify. When the
course goes into production, it would
be casy to transcribe into any other
medium that uses a similar combina-
tion of audio and visual presentation.
That could be decided later. Right
now, we wanled to develop the best
possible audio/visual presentation for
inducing learning.

But then came the kicker. With the
apparent intent of protecling taxpay-
ers’ money, another regulation of the
Office of Education restricts transfer
of funds between budget line items.
The planners of this program (who
planned it before 1 was retained) did
not foresee that they might want to
purchase a few slide projectors and
tape recorders to issue to schools par-
ticipating in the test, for less than
$200 a set.

They had not overlooked possible
need, just rhis possible need! The
budget contained plenty to cover eval-
uation, but it was specified for evalua-
tion, not for equipment with which to
evaluate! So Office of Education regu-

lations require that the money not be
transferred in that way. The materi-
als (software) must be converted to
something that schools can try out
using equipment they already have.

So the whole thing must be rushed,
with no time in which to do it, into
a different form-——tape/filmstrip, with
beeps on the tape that cue the student
when to advance the filmstrip him-
self. In such a rush, with a now im-
possible deadline to meet, slides were
rushed to filmstrip copiers, tapes were
dubbed, sometimes by inserting spaces
into which beeps were put, sometimes
by just dubbing the beeps over the
audio.

This week I visited a school where
this hurriedly (working the clock
round for a couple of weeks) remade
material is being tested. It is almost
impossible for the student to view the
presentation as the design intended.
For example, he misses beeps, be-
cause they are ‘buried’ in the audio,
or else sentences don’t make sense,
because of unduly long pauses that
had to be inscried in illogical places,
and so forth.

Even so, students are grappling
with it and love the idea. Degraded
this much, it still helps them learn
math as previous materials did not.

Just think what it could have done!

In the evaluation, where students
are asked for their reactions, between
90 and 95 per cent of their responses
relate to things like, “It would be bet-
ter if the filmstrip stayed in sync with
the audio script,” or “we had trouble
following this point, and had to play
it several times before we got the
right pictures to fit with the words
that related to them.”

Bear in mind that all this hap-
pened, at a cost, for producing these
badly-done rushes, far higher than
that of the few projector and tape
sets that would have been neceded, as
a result of regulations ostensibly in-
tended to save the taxpayers’ money.

That is a heavy criticism. If 1 were
to suggest that the personnel should
have foreseen this specifie contingency
and included an item for the necded
equipment in the budget, I would be
unrealistic. When the project was
planned, the exact forpm in which the
experimental program would be is-
sued for pilot test was not known.
They had put plenty in the budget for
pilot testing. f[

But when testing time came, they
were not allowed to use the material
as it should have beeh used, because
of Office of Education regulations,
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CAREER WITH JBL

James B. lansing Sound Inc. is ac-
cepting applications for the position
of National Sales Manager, Profes-
sional Equipment Division comprising
sophisticated transducers and elec-
tronic products.

Responsibility includes direction of
regional sales managers and terri-
torial representatives serving sound
contractors, distributors of recording
studio equipment and OEM accounts.
Participation in marketing plans and
product development.

This senior manager seasoned in pro-
viding teadership with demonstrable
credentials may submit resume to:

I. R. Stern, Executive Vice President
James B. Lansing Sound, Inc

3249 Casitas Avenue

Los Angeles, California 90039

(213) 665-4101

ostensibly intended to save money,
but which actually caused the expen-
diture of more money, and resulted
in a much inferior test, because the
kind of feedback we really need is
likely to be obscured in comments
about many problems encountered by
students that need not have been.

Perhaps we should Dolby-ize the
U.S. Office of Education! But this is
not unique. Regulations of govern-
ment agencies, intended to protect
expenditure of public funds, invari-
ably have the reverse effect. I could
quote scores of examples, but here’s
a typical one.

On the project at Teaching Re-
search wherc [ worked for 15 months,
government funded, our secretarial
staff used about a dozen IBM Sclec-
tric typewriters, which the agency
hired at $30 a month each from
IBM. Toward the end of my work, I
borrowed one of these to type my re-
ports directly, because 1 found that
quicker and mor¢ accurate than writ-
ing the stuff out longhand to have a
typist transcribe it. My handwriting is
not the most legible!

When [ left the agency, I wanted to
take over the rental of this IBM type-
writer to continue work on my own.
I called 1BM, who made the transfer
and sent a man round for me to sign

- T
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up my contract. Now I learned that
I could rent this Selectric 1 for $30
a month, on a month-by-month basis
or, if I committed myself to a mini-
mum of 6 months, for $25 a month.

Then 1 remembered hearing about
the Selectric 2, which is a far more
versatile typewriter, so I asked about
the relative cost. The man told me 1
could buy this better typewriter, on
a 2-year contract, for only $24 a
month. You know what I did! That is
possible for me, without asking any-
body, because it's my money.

But government agencies have their
rules. They are not allowed to make
that much more economic choice.
During that one project, they must
have paid out thousands of dollars in
rentals that could have been saved,
and paved the way for future saving,
by avoiding the need for such rentals
on future projects. However it seems
that such saving would be a prohib-
ited “waste” of taxpayers’ money.

To an individual, or a private com-
pany, that kind of saving is only com-
mon sense, but not to a government
agency.

As I see it, the only way to get out
of this kind of bind which, as well as
crippling efforts to produce effective
work, is wasting many times as much
of the taxpayers’ money, is for pri-
vate companics or individuals to un-
dertake such work on a contract basis,
instead of looking for funding. That
is not easy to do, because the Office
of Education people want to fund
things, so they retain control—if you
can dignify such misuse by that word
—of the operation, at this high cost
to the taxpayer.

How can we make that change?
The schools belong to the people.
Having the middle man—the U.S.
Office of Education, between the peo-
ple as taxpayers and the people as
recipients of education via the schools
—is what squanders the money. The
solution, is another example of “elimi-
nating the middle man!”

For some months now I have been
working on this angle, with consider-
able success. That could make a whole
report in itself. My main reason for
doing it is to improve efficiency in
achieving results, by avoiding their
being sidetracked by such stupidities.
But as this kind of thing happens
more, it will also move toward getting
big government whittled down a bit.

In my case at least, this demon-
sirates the truth of a scientific prin-
ciple: “Every action is accompanied
by an equal and opposite reaction!” In
mechanics and physical things, that
is immediate. In human affairs, as
suggested by the Declaration of Inde-
pendence, it takes a little time, ]
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MARSHALL KING

The Business of Hearing,

part 2

In this second and concluding chapter, the author brings
the concepts of the first part into the reality of the
audio control room. What we are doing to our hearing is

bleak, but not beyond redemption.

NE OF THE QUESTIONS heard most often in an

audio booth is: “Why do you menitor your work

so loud when the final result in the home is

monitored at living-room level?” It's a good
question, for it is truc that music sounds different at dif-
ferent volumes. In a moment we’ll look at the damage
done to our ears by being exposed to loudness, but first,
why do we keep raising the control room speakers up to
strident levels? The reasons arc several.

In television, the mixer is obliged to monitor many
sources of sound. | mentioned in an earlier article (db,
July, 1969) that he cannot enjoy the luxury of listening
only to the program monitor speaker. There are, as well,
speakers and intercoms from the director, the stage man-
ager, from video tape, the second audic man (A-2), the
boom operator and other sources. The result is that,
instead of turning down the level of these speakers in
order to hear the one of the most momentary importance,
he gradually turns up one after another, as their messages
demand his attention. Over a period of several hours this
can be a vectorial disaster.

Again, whenever the mixer wants to concentrate on a
particular, he usually turns up the monitor to analyze it.
It’s much like the t.v. camera lens that zooms in to show
an expression. What we often forget to do is to zoom out
again after our investigation is through; that is, turn the
speaker back down. The trouble is, after doing this a
dozen times or so, the mixer is probably suffering from
some amount of hearing fatigue whether he knows it or

not, and the speaker volume stays at the upper level.
Like any of the other senses, hearing does take a beating
with prolonged exposure and becomes les responsive to
stimuli. It’s much like our accusing the bartender of water-
ing down our drinks after the first one tasted so good.
It takes more and more to get the same é¢ffect. Too often
we monitor our work at dangerously high levels, and this
leads to an occupational hazard that warrants our serious
attention: hearing loss, either temporary or permanent.

Before looking closely at this dilemma, let me say that
it isn’t too difficult these days to find expert opinion on
any subject, audio included, but 1 learned long ago that
an expert is an ordinary man a long way from home,
just as a specialist is one who knows more and more
about less and less. Anything can be Ig:oved with the
right set of statistics,® so rather than depend entirely on
official reports, or solely on our own observations picked up
along the way, it might be worthwhile to measure the
findings of researchers against what we find in daily prac-
tice, and perhaps come up with a significant idea as to
where we are headed in the business of hearing. Some
items:

1 For example, it's a fact that when I say “Fetch™ my dog will
bring in the newspaper. It's also a fact that when I say “Fetch”
after cutting off his legs he will not bring inL the newspaper. It
is thus proved that cutting off a dog’s legs will make him deaf.
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AMPLITUDE

FREQUENCY —

Figure 1. The general relationship between hearing sensitivity
and hearing threshold. The threshold curve represents the
relative loudness which a sound must have at any frequency
in order to be perceived. The shape of this curve is a

mirror (and a result) of the shape of the sensitivity curve,
which shows how normal hearing falls off at very low and
very high trequencies.

e On June 9, 1971, our news broadcasts quoted the Inter-
national Standards Organization (ISO) as saying that
“urban noisc is increasing at the rate of 1 decibel per
year.” From this we can see that, since general traffic
noise is considered to be 85 dB. and since damage to
hearing is thought to begin at around 120 dB, the general
outdoor background noise will, in thirty five years, be the
same as if we were standing directly in front of the stage
at a rock concert.

o In the same radio report the 1SO suggests that, in view
of the louder and more traumatic sirens being used by the
New Yeork Police Department, efforts should be made to
soften the nature of the sound. We can only wonder if
this is a remedy at all. for it must be obvious that even
the sound of a marshmallow being squeezed will be trau-
matic if it is amplified to a level of 120 dB.

s Quoted in The National Observer, Stanford Medical
Center audiologist Donald A. Belt says, “The onset of
permanent hearing loss from noise exposure is usually
insidious and deceptive. There is no pain, no bleeding. A
person may have a feeling of temporary hearing loss,
some singing in his ears. and then the symptoms seem to
disappear. But the hearing does not completely recover.”
It is of interest to us here that Belt was speaking mainly
of outside noiscs. The damage which comes from indoor,
or more concentrated sounds which audio personnel must
work with, is certain to be greater.

We should note here that when a degree of loudness is
referred to by hearing specialists, their reference point of
0 dB is usuaily taken to be the lowest sound which healthy
ears can hear. This is in contrast to the 1 mW reference
for 0 dB used in audio transmission work. The difference
is unimportant; in both cases a 10 dB increase in sound
level means a tenfold increase in power. In the discussion
of loudness or hearing damage, it is also relevant to note
the distance of the ear from the source of sound. An
amplifier which puts out an audio level of 30 dB will not
make a loudspeaker deliver much volume to a listener
five feet away. But if that 30 dB is fed into a headset
worn squarely over the listener’s ears, the perceived vol-
ume can be as painful and damaging as the 140 dB roar
of a jet plane one hundred feet down the runway.

Time magazine (Aug. 8, 1968) lists the following chart
as a general guide for the way audiologists rate sound
levels:

0 dB The smallest sound man can hear.
60 dB Ordinary conversation.
70 dB Fortissimo singer, three feet away.
85 dB City traffic, as heard from inside a moving car.

95 dB Subway train, as heard from inside.

100 dB Noisy kitchen.

107 dB A power lawn mower.

120 dB  Amplified rock music, six feet from the ampli-
fler speakers.

130 dB A pneumatic riveter.

140 dB Jet aircraft, 100 feet away.

On the above scale it is likely that most of us run our
control room speakers from 95 to 105 dB. Now we have
something to talk about. Time goes on to say: “From
industrial and military experience, the experts set certain
standards for safety. Any prolonged exposure to a noise
level above 85 dB will eventually result in a loss of hearing
acuity for sounds in the frequency range most important
for understanding human speech. This range is roughly
from 256 cycles per second, the pitch of middle C, to
about 2.000 c.p.s., or the C three octaves higher. Acuity
is impaired even earlier for the higher pitches, such as
violin overtones.”

With regard to tests on tecn-age ears which had been
exposed to rock amplifiers wherein the sound intensity
was 108 dB in the middle of the dance floor and 120 dB
directly in front of the band, Time continued: *“The
greatest damage was in the high-frequency speech range,
involving consonantal sounds, similar to the loss felt by
oldsters who complain that “everybody mumbles now-
adays.” ”

As to why the trend has gone toward volumes exceed-
ing 100 dB is a curious phenomenon in itself. Sound levels
in general are up throughout the world. Restaurant man-
agers seem not to care that their bus boys literally toss
dishes into their portable carts a few feet from the patrons’
ears. Gardening equipment is almost sadistic in the torture
it bestows on anyone within a thousand yards, particularly
those hungry pulverizers that feed on tree branches tossed
into their gullet by indifferent yard workers. The horror
of sound emanating from a jet airport is too prosaic to
warrant comment here. as is the explosive nerve-jangling
racket from any of the motorcycles on the market today.
Otherwise fine restaurants have succumbed to the belief
that even exquisite dining must be accompanied by the
excrutiating sounds of an unknown guitar player who
owns a lot of equipment. It's as though laws have been
passed to preclude any possibility of normal conversation.

The absurd levels of sound put forth by rock and
other musical groups is known by now to most everyone.
Wally Heider, who had just returned from recording a
well-known group in Detroit, told me that he was obliged
to put an Altec A-7 speaker, driven to its capacity, directly
over the drummer’s head, so he could hear himself play,
The only thing fed to that speaker were the drums. 1 was
incredulous, and when I asked if such a move didn’t cause
tremendous feedback, Heider merely grinned and said,
“We'll never know.”

It has been suggested that one reason they play so loud
is so the customers can’t possibly think of anything else
and will give them their undivided attention. While this
thinking may represent new highs in insecurty, it does
nothing but alienate many people who still feel that if
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music has value they’ll listen voluntarily. And it may be
true that, just as a loud p.a. doesn’t make a comedian’s
jokes funny, loud guitar amps do not good music make!

Another reason put forth for today’s barrier-cracking
volumes is that, since the Establishment has left today’s
youth with a feeling of emptiness. loud musical messages
are the only answer. There’s no denying that Nature ab-
hors a vacuum. but for that matter so de a lot of pcople,
but they’re carcful what they fill it with, and how much.

Still, as audio technicians we can’t avoid the exposure.
A couple of ycars ago my company televised the Cham-
bers Brothers as they appcarcd in concert at the Whiskey-
A-Go-Go on Sunset Strip. Mixing outside in the truck,
I could run the monitor at my own comfortable level, but
inside, the camcramen had to wear jet airport headsets
over their regular small carphones so they could hear the
dircctor calling his shots. Even so, they did not hear a
word from the director. and very little elsc from the rest
of the world for about two days.

A SPECIAL BRAND OF PLUGS

The chief engincer of a prominent recording studio
here in Hollywood asked mc to not quote him by name
when hc told mec: “Whenever 1 have to set mics or check
sound levels throughout the house on a remote set-up,
I wear my own special brand of earplugs. They’re filters
from cigarettes!” He went on to say that wearing earplugs
is not uncommon. “A lot of performers do it, and they’re
smart. 120 decibels is not an unusual level of sound di-
rectly in front of a rock band.” Do thosc musicians lose
their hearing in time? “Personally. T have no doubt that
many of them have lost some of their hearing,” he said,
“but it doesn’t affect their playing. They know what the
music should sound like. and they know what to do with
their voices and their instruments to make it sound that
way.

Even more amazing were his opinions about the con-
tinuing ability of mixers who have suffered some hearing
damage. “T can tell you for a fact that there are top-notch
mixers working in this town whose ears have taken such
a pounding that they can’t hear much over eight thousand
and very little under a hundred. Yet, they do consistently
good work. Why? T guess it’s just like those musicians.
They know what it should sound like, and because of
having done it so much. they know what to do to make
it sound that way. It’s some kind of osmosis, I guess, but
believe me, they know when it's right and when it’s not.

This was interesting. It must be very much like the
blind person who moves about as a person who can see.
All his other faculties seem to be called upon to fill in
where his eyes have failed. Perhaps this could account
for some mixers with damaged hearing being able to per-
form well. While this may not be a dramatic display of
high-speed evolution, it certainly is a remarkable example
of how ersatz faculties can be developed on-the-spot and
made to render up a psycho-socic-acoustic interpolation
of the real thing.

WHAT'S HAPPENING

Apparently, the days when moderate sound prevailed
in the control room died with radio. Now, the excruciating
volumes of p.a. systems and rock amplifiers are invading
the booth, where a new breed of cat who seems to come
with the performers is prodding us to bring up our levels.
What this is doing to our ears | discussed with Dr. Roy
Griffiths, Associatec Professor of Psychology at the Cali-
fornia State University at Northridge.

“We now find that hearing is more than what meets the
ar,” he said. “That’s what the kids who go to rock con-
certs are trying to tell us. You feel it in the pit of your
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Figure 2. Sophisticated audiometric equipfnent is being
used by Dr. Roy Griftiths, Associate Protessor of Psychology
at CSU in Northridge, California.

stomach. This is part of the new musigal experience. I
have a hi fi system at home with [8-inch speakers so that
when the organ is playing its almighty most I feel, acous-
tically. the music through the soles of my feet. And
that’s a great experience. But when you turn the volume
down to a “home” listcning level, maybe only 90 dB,
which is really quite loud . . . you wouldn’t hear the full
organ in a month of Sundays . ..”

Dr. Griffiths described the unit of mcasure used by
audiologists and others to gauge the e:ur’s ability to do
its work. This is the Temporary Threshold Shift (TTS),
a measure of the car’s capacity to shift its sensitivity to
sound in order to accommodate a wide range in volume.
just as the resistor-multipliers in a voltmeter can shift its
sensitivity to accommodate a wide range of voliages.

For example. a healthy ear in a rested condition can
hear sounds of a very low magnitude——say. 5 dB—but
after being exposed to a rock concert it may be that the
lowest volume it can hear is. say, 40 dB. In other words,
it has suffered a shift in threshold of 35 dB. With an
adequate amount of rest, the hearing threshold of a nor-
mal ear will return to its previous sensitivity. so that we
may picture the ear’s threshold of hearing as a constantly
falling thing. constantly falling toward jits normal mini-
mum, until another loud sound brings it up again. Theo-
retically. in the absence of sound. it stays at this minimum
(5 dB in the above example). It is the car’s ability to
return to this minimum, after exposure to loud sounds,
that is one measurc of its health.

This protective device in the car is analogous to the iris
of the eye. Walking from bright sunshine into a darkened
room renders us nearly blind for a short time, until our
iris opens up to a new low level of sensitivity. It is only
then that we begin to see objects in the room. It is the
same with hearing. During exposure to loud sounds, the
“iris” of our ear closes down a bit to protect the hearing
nerves leading to the brain, so that when we move back
into an area of low level sound we are apt to be nearly
deaf for a short time, until our ear’s “iris” (the threshold
of hearing) shifts to a lower level of sensitivity. As stated,
if it does not make this shift, we may have suffered a
serious, if not permanent, hearing loss. And this creeping
deafness, which for a decade or mote has been the
private concern of jet airport mechanics, rock devotees,
tree-topping technicians, and Yamaha jidcrs, finally has
a firm foothold in most every audio booth in the world.
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Incidentally, measuring our own TTS is something most
mixers do whether they’re aware of it or not. At the
beginning of each working day we usually have to turn
down our monitor pot setting from where it was left at
the end of the preceding day. As already mentioned, we
often find it hard to believe that we could have been
listening at such a loud volume the night before. Yet,
before the new day is over, we will probably have inched
it up. a decibel at a time, to the high mark again. This
is a measure of our threshhold shift between the begin-
ning and end of a workday. No hardcore statistics have
come to us showing what degree of shift represents real
damage, but some researchers have gone on record to
say that noise exposure may be serious and the damage
permanent if the shift is 40 dB or more, or if the ears
are re-exposed while still fatigued (db, June 1970, p. 28).
For a rough idea of where you stand, you can calibrate
your monitor pot and run your own tests.

Before going on to the subject of hearing loss, Dr.
Griffiths had another word about the trend toward exces-
sive volumes. “Your hearing threshold at both the very
low and very high end of the spectrum is very high (see
FIGURE 1). Theyre beginning to find if they can jack
the volume of playback up high enough, we can hear in
the so-called ultra-sonic range. But most transducers which
we have, such as those used in your professional studios,
don’t produce past twenty thousand cycles because exist-
ing data shows that that’s the limit of our frequency
range. But there’s a lot of meaningful information that we
don’t repeat, process. or amplify for usage, but which
exists in reality. We now find that trucks that rumble
along the freeways put out a prodigious amount of energy
at five cycles or less, and we haven’t a bit of data to indi-
cate how deleterious this is. Yet, certain recent occur-
rences have caused us to start paying more attention to
these so-called “extreme” frequencies. Take the heavy
earthquake we experienced on February 9 of last year.
One of the things we all noticed was the strange behavior
of our animals. Cats don’t normally leave home, but the
low rumble of the earthquake caused them to run away,
g0 beserk. or go into detrimental hiding. Certainly those
low frequencies of the earthquake affect our nervous
systems if not our hearing. T suspect that the animals
didn’t get the alarm through their ears but through the
pads of their feet.”

PERMANENT DAMAGE?

While it may be true that gargantuan playback levels
may allow us to hear funky sounds we may have here-
tofore missed, another glance at FIGURE 1 shows us what
we can expect to happen if we jack up those volumes to
accommodate our insensitivity to the extremes of the
spectrum. Obviously everything goes up together, so while
the extremes are brought up to where we can hear them,
the center section of the spectrum is goosed up beyend
the threshold of pain. And of course, that’s where the
trouble starts. It is those day-to-day useful frequencies
that are the first to be wiped out in the creation of our
creeping hearing loss. It makes us wonder if the ultimate
fate of hard rock fans is to fall in love with five hertz
and twenty thousand hertz at the expense of being unable
to extract a useful message from anything in between.
We'll know this has finally happened when sign language
replaces drivers’ ed in our public schools.

Of more importance to us is the question: is the pound-
our ears take in the control room causing permanent
damage or merely a day-to-day shift in threshold? Dr.
Griffiths says, “As far as [ know, the restoration is com-
plete, if we’re talking about fatigue from volume. How-
ever, if we mean prolonged exposure to dangerous sound

levels without reasonable periods for rest, that’s another
matter. Only professional hearing tests will tell you where
you are.

“The kind of sound, or noise, which can most easily
render unrecoverable damage to the hearing is the type
represented by downtown traffic, which has three dele-
terious elements going for it. 1t is broad band, it is of
high level, and it’s of long duration. It is the combination
of these three that causes the surest damage.

“It is possible to lose only part of our hearing, even
temporarily. I can put a short, husky blast of 1,000 cycles
into your ear which will render you deaf to a much
lower level of 1,000 cycles, for a period of time that it
takes your threshold of hearing to fall back to normal.
During this time, however, your ability to hear frequen-
cies other than 1,000 cycles has not been impaired. It’s
like disengaging only one key on the piano. Again, your
ability to hear a low-level 1,000 cycle tone will come
back in time, unless permanent damage at that frequency
has been inflicted due to excessive volume.”

TRAINING HELPS

Now for the good news. If we in the audio field have
escaped serious damage from sounds that are broad band,
high level and of long duration, Dr. Griffiths feels we may
have better hearing than most. “1 would say that with
persons in your field. because of so many years of critical
listening, your hearing may be superior simply because
we merely have been hearing while you have been listen-
ing. While T have no data to support this, my own obser-
vations have convinced me that people in our environ-
ment who seem to hear everything are the ones who have
trained themselves to listen. You go to the Philharmonic,
and if you don’t know the work you don't hear the music.
You know the old saying “If you don’t use it you lose it?
There’s something to that. A withering from dis-use. Don’t
forget, just because someone chooses to sit in silence in
order to protect his hearing doesn’t mean he’s going to
have that sharp ear ten years later. You can’t save it for
old age. The more you use it the better, but by more 1
don’t mean loud. The secret is application. I would say
that the work you are in, listening critically to music,
provides the optimum input pattern for hearing longevity.”

All right, we work in the field of audio and are exposed
to prodigious volumes of sound, so what do we do? From
the foregoing we can see that common sense will probably
keep us out of trouble, although sometimes we proceed as
though we’ve forgotten it. We've heard of the concert
pianist who would never expose his hands to the hazards
of handball and the opera singer who is ever on guard
against a sore throat, but can you think of an audio
technician who has taken consistent action over the past
five years to protect his ears? Here are some of the things
we tend to forget:

e Headphones are dangerous! Most of us have learned,
perhaps the hard way, not to wear phones directly over
our ears while plugging into a jackfield or other source.
Just when we are looking for a nice line-level tone of 44
dB, we jack into a +38 amplifier output and nearly rip
out the lining of our cranium, Such damage may be per-
manent. Just as it’s the suddeness of a karate chop that
breaks a plank, the sudden blast of even a moderate
sound from flush-worn headphones may tear an eardrum
from its delicate moorings.

e Ears need rest! Get away from loud sounds as often as
possible. Let your ears “catch their breath” from time to
time. One sure way to tell that you need a moment’s rest
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is when you find you can’t seem to bring your monitor
pot back down to the mark where it was at the beginning
of the day. Take five!

e Our cars need to be flushed out and our hearing needs
to be checked on a regular basis. Beltone Electronics,
longtime makers of reputable hearing aid devices, reminds
us that one kind of hecaring loss is nothing more than wax
in our ears! Incidentally. their advice on hearing health.
while dirccted toward the layman, may be of special
interest to professional audio pcople. While they empha-
size that no two hearing problems are identical, they list
six preventative steps which go a long way toward pro-
tecting our hearing, and a seventh which may be a bit
more difficult to observe. Here they are.

1. Keep all foreign objects away from your cars.

2. Have your ears tested immediately after any serious
car infection.

3. Follow a regular pattern of hearing tests, just as you

have regular physical check-ups and eye examina-

tions.

Keep ears free of wax.

See a doctor if you . . . suspect damage to an ear.

from a blow or a jolt, from a sudden sharp noise,

or even a head injury where there is no obvious
damage in the ncighborhood of the ear.

6. Protect your ears from water damage. Extensive
swimming, in cither salt or fresh water, may cause
bony growths which narrow the ear canal.

7. (Here it comes, folks) Avoid persistent loud noises.

bl G

In closing, here’s a word about test equipment. Most of
us deal with an array of gear that we couldn’t even cram
into a husky station wagon, everything from oscilloscopes
and notch filters to assorted detectors and spectrum
analyzers. If we have to transport these from one place
to another we take care to box them carefully and sur-
round them with pads or quilts so they don't get joggled
in transit. True. insurance policies may seplace them in
case of damage, and they have the marv¢10us feature of
being real tax deductions as nccessary tools of the trade;
still. we don’t like the idea of having to replace them,
even though it’s possible to do so. That's why we give
them supergentle care: these delicate tools are our life’s
blood.

Yet, as audio technicians, we are somehow not so care-
ful about the most valuable tool we own, one which is
absolutely irreplaceable: our hearing, We take our ears
with us wherever we go, almost never protect them from
shock. expose them to such extremes as scuba diving,
Kawasaki windblast. not-so-gentle passionate whispers, and
amplified music which can blow out a Tiki torch at 50
feet. Even more disheartening is that we get no credit
for their extreme importance to our livelihood: we can't
get them insured as a valuable tool scparate from the
rest of our body. and the Internal Revenue Service will
not allow us to claim depreciation on an implement which.
in thirty years of professional work, can bring in a gross
income of a million dollars. In short, our cars need our
own loving care. for they have enough trouble coping
with such terrible sounds as “Not tonight, Charlie” with-
out getting blasted into calcification. |

If you can offord one of the others,
you con offord two of ours

**Jon of 36 Grand*’

Son of 36 Grand is a complete recording/remixing console expandable to 26 in, 16/24 out. Full 'ik
quad capability and flexible, pushbutton monitoring of any mode. FET logic record/ play mode
switching. Built-in patch bay. Prices start at less than $18,000 for 16 in, 16/24 out.
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auditronics.inc.

P. C. Box 12637 / Memphis, Tenn. 38112 / 901/276-6338
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DAVID ROBINSON

A Stereo Phase Indicator

This easily built component can be of inestimable aid
in multi-channel work - and in the checking of the final mix.

OME YEARS AGO I built a visual stereo phase indi-

cator which enabled stereo microphones to be

correctly phased before a recording session. It also

allowed the phase and width to be monitored
throughout the recording. Tkis unit was based on a cath-
ode ray oscilloscope display similar to the Lissajous figure
experiment—the left channel was applied to one set of
deflection plates, and the right channel to the other. Thus
in-phase signals deviated along one axis, and out-of-phase
components along the other (FIGURE 1).

Cathode ray tubes are bulky devices, requiring high vol-
tages as well as having a heavy heater current consump-
tion. I had often considered designing a simpler circuit
but as usual nothing was done until the oscilloscope failed
at an important session. This of course was not disastrous
since ears can always be used with usually identical re-
sults; but sometimes it is possible to become confused in
reverberant situations. There are also a few occasions
when it is not possible to monitor the signal for one rea-
son or another. After this particular session I decided to
build a simple phase detector circuit which would register
the phase between two signals on a meter, thus giving an
unambiguous indication.

A little thought showed that a circuit which showed
instantancous phase differences between signals would be
misleading. With all but truly coincident microphones,
signals arise with phase differences corresponding to fre-
quency and separation of the microphones. It is the aver-
age phase difference which is important, so that some
method of integration is required; quite apart from the
need to read the meter! A quick experiment showed that
the integration time of the moving coil meter was not
sufficient by itself, so that some electronics would be

David Robinson is well-known to British audio pros.
This article is adapted from one which orginally ap-
peared in the British publication Studio Sound.
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nccessary to provide the necessary information storage
and averaging.

Conventional phase metering techniques were examined,
but soon rejected. Procedures normally used are to take
the two incoming sine wave signals and square by cither
overdriving and clipping. or by using a Schmitt trigger
circuit, or by detecting zero-axis crossovers. Two trains
of squarc waves arc then produced, differing in on-off tone
positions according to the relative phase of the two in-
coming signals. The two trains arc used to turn a further
two-state stage on and off, producing a square wave
whose on-off time varies according to the phase. This
difference can then bc rcad out on a meter which re-
sponds to the average d.c. component of the pulse as
shown in FiGURE 2.

This represents a complicated piece of electrenic equip-
ment, and is generally only suitable for sine waves or
regular shaped input signals. A much simpler scheme,
following some of the basic reasoning of the complex
arrangement outlined above. was tried and found to be
entircly satisfactory. FIGURE 3 is a block diagram of the
meter.

Incoming signals pass to addition and subtraction stages;
if we call our input signals A and B then the outputs
from these stages are (A+4B) and (A B), respectively.
Diodes D1 and D2 rectify the signal and a center zero
meter is conneeted between them. Consider what happens
if the two signals are of equal amplitude but out of phase,
¢.g. B=—A. The output from the sum channel is A+(—A)
—0; from the differcnce channel A— (—A)=2A. A cur-
rent flows from peint Y to point X, and the meter deflects
accordingly.

If the signals are in phase, A=B. The sum output is 2A,
the differcnce 0. The direction of the output current flow
is reversed, from X to Y, and conscquently the meter
deflects in the opposite direetion.

If input B is missing, the outputs from both sum and
difference stage is A, so no deflection occurs. (The eircuit
as drawn is not fully satisfactory, since, according to the
drawing, with input A=0 the mcter will deflect; however,
it servcs to explain the desigh concept.)

The casiest method of realising the sum and difference
amplificr is to usc integrated circuits. Operational ampli-
fiers can be obtained with high open loop gains that with
the addition of feedback produce arithmetic accuracies
far beyond the requirements of this application. Integrated
circuits used in this way are a boon to a constructor,
allowing complicated ecircuits to be wired up with the
minimum of cffort. High loop gain also allows for the
possibility of considerable closed loop gain without de-
gradation of the circuit operation.

To buffer the i.c. from input and output loading, an-
other i.c. is used. l.c. is somewhat of a misleading term
here, for although fabricated on a single chip, the ele-
ments inside are four discrete transistors. In practice, such
a device is only useful in highly automated mass produc-
tion situations, where assembly time is significant. For
building experimental circuits the time spent in figuring
out the interconnections makes this i.c. somewhat useless,
but I must admit the total package looks better.

FIGURE 4 shows the finalized circuit. Incoming A signals
are passcd to Tr-3 acting as an emitter follower; the input
impedance is about 20 k (. Tr-3 output drives both i.c.
amplifiers (actually both are in a single package) via
R3 and RI13, feeding the negative or inverting input in
both cascs. Channel B, on the other hand, feeds the in-
verting input of one i.c. amplifier, [C2a, and the non-
inverting input of the second, 1C2b. The output of IC2a
is therefore —(A+B) (negative as the amplifier inverts),
and from IC2b is —A+B, or —(A—B).

(a) X PLATES ONLY

b) Y PLATES ONLY

{c) X=Y, IN PHASE {d) X=~Y, OUT OF PHASE

Figure 1. Oscilloscope presentations of phase.

Detailed arithmetic gives the gain into the subtraction

. . Rl _
terminal of the i.c. as G= — —ﬁ;whlle into the summing
R15 RIS
terminal as G— . )
erminal as 14 R13 (not Rl3) Thus for small closed

loop gains the extra factor | must be taken into account,
the input to this terminal must be reduced. and
this is the function of the attenuator R14/24. The gain

. . . R24 RIS
using th d ircuitry _ =
ing this added <circuitry IS(RI4 T R24) (] +RI3)

. 1
and this must also equal RI3" Further arithmetic gives
R14 x R15
R24 = —— = = : = RI3).
RI3 R15 (as R14 R13)

Figure 2. Phase measuring techniques.
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INPUT A © (A+B)
ADDER &
CENTER
ZERO /
METER
R SUBTRACTOR e

Figure 3. A simplitied diagram of the phase indicator.

Thus if R15 is altered to change the over-all gain to .

suit different input signal levels, R24 must also be changed
accordingly. (Because of the difficulties in circuit layout
on the printed circuit board, it was easier to return R24
to OV via CI3; in a wired layout, R24 can be returned
directly to the mid-voltage supply V, omitting C13). The
gains of both 1C2a and IC2b are controlled by the two
feedback resistors R5 and RI5 respectively, and can be
adjusted to increase or decrease the sensitivity; increasing
R5 increasés the gain; R15 must always equal R5 for
correct operation. With a large open loop gain (80 dB)
and a closed loop gain of 6 dB, the amplifiers are almost
ideal; there is no interaction between channels, and com-
mon mode rejection (measure of the effectiveness of giv-
ing no output from 1C2b for A=B) is excellent.

Most integrated circuits suffer from too much gain at
high frequencies. Since the connections are short, and the
transistor sizes so small, the natural cut-off frequency may
be many hundreds of megahertz. With components so close
and because of the method of construction, there will be
inevitably stray capacitance between parts of the circuit.
This often turns negative feedback paths into positive
feedback routes, and results in the amplifier oscillating at
high frequency. It is therefore necessary to shape the
amplitude/frequency response to prevent there being
greater than unity gain at the point where the feedback
changes sign. Two networks are used to perform this

Figure 4. The complete phase indicator circuit.

bandwidth restriction; C10 and R21 shape the response
of the input stages, and C9 tailors the output side of the
i.c.

The two combined signals are taken to two emitter
followers Tr2 and Tr5, part of IC1, which isolate the
detection circuitry from the adder and subtractor ampli-
fiers. The rectifiers charge capacitof C5 either positively
or negatively. Although C5 is a polarized device, it can
stand the small reverse voltage if a tantalum device is
used. The capacitor feeds a 50-0-50 A center zero meter.
The prototype used a Japanese meter; the original scale
was sprayed white, and a new center line with — and +
signs added with dry marker on appropriate sides.

The detection circuit works as follows. For all signals,
the output of Tr2 is —(A+B), and from Tr5 is —(A—B).
If A=B, then Tr2 output is —2A, and Tr5 is zero. C5
is charged on the positive half-cycles of this wave, and
the meter deflects to the right.

If A = —B, then Tr2 output is zero and Tr5 output is
—2A. D2 is connected so as to pass negative half-cycles
and therefore C5 is charged negatively; the meter deflects
to the left.

If only signal A is present, Tr2 output is —A, and Tr5
output is also —A. On one half-cycle D1 attempts to con-
duct, on the other D2 in opposition; the net average charge
on C5 is zero and no deflection occurs.

If only signal B is present, then Tr2 output is —B, and
TrS is +B. Again, remembering the — and + signs here
represent phase of the signal only (IC2 inverts A signals,
but not B), the net charge in C5 is zero, being deter-
mined by the polarity of the two diode connections.

The circuit is easy to set up. Applying the same sine
wave | kHz signal of 0 dB to both A and B inputs should
cause positive full-scale deflection, or slightly over, with
the values given. (If a negative indication occurs, reverse
the meter connections.) This input signal should corre-
spond to a signal of somewhere about 4 dB below peak
recording level, that is, about 0 UV, If the unit is being
used with other signal levels, a wide range can be accom-
modated by changing R5 and R15, up to a maximum of
470 k @ for 120 mV sensitivity or down to 10k @ for a
6V input. The unit is then set up, and can be fully checked
if a suitable transformer or phase reversing circuit is
available. If out-of-phase signals are fed into the circuit,
the meter should deflect to the other full-scale position.

|
I
R3
22K 5% Ei
|
METER
OUTPUT
| T
R23 50-0-50uA
150K (EXTENAL METER)
Cl0-390pt
e N 5
047uf -1~ ~T~10uf 25V
e A O+ 26V
RII R4 47K 5%
22K A
100K " 5, 22?('-357 Rlsg Va RIG
nPUT 8 o——1 217 TRe AA— 1 BSKe> fov) 100
c2 10 Rl4 8
2.2ut oV MV
18V . 22K-5%
R24 I e
47K-5% R20 < —— Gt
2p
iev. T C12-390pf ®ov
. -0
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Component Suppliers

1. Texas Instruments for Integrated Circuit type
SN72709N available from Charles Levine, Buyer, Radio
Shack. 2617 West 7th Street, Fort Worth, Texas 76107.

This presumably means all Radio Shack outlets can
supply; a call to your local shop would answer this one.

2. Union Carbide for dipped tantalum capacitors. Type
numbers are the same, but they arc in the midst of chang-
ing to a new computorized scheme. It would be best to
quote both.

K3R3EIS5 T 360 A335 M 0I5AS
K22ElS5 T 360 B226 M O1l5AS
KI0E20 T 360 BI06 M 020AS
K6R8E35 T 360 B685 M 035AS

or T 362 etc. for all.

from Schwebcer Electronics, 11590 Jericho Turnpike, West-
bury, New York, or Semiconductor Specialists, 195 Spang-
ler Avenue, Elmhurst, Illinois.

3. RCA for Integrated Circuit CA3086. RCA’s response
was to get the UK branch to send me the UK list, which
wasn’t very helpful. However, if you contact Mr. I. F,
Wilhelm, Manager Commercial Engineering, Central and
Terminal Avenue. Clark, New Jersey 07066, he should
be able to give you all the details. Prices for components
can be had from the addresses listed above.

A signal applicd to any single input should cause no
deflection, although one or two mm is permissible—
further defiection indicates that the resistances R3, 4, 13,
5 and 15 are not as precise as they might be. If the
deflection is considerable, R15 or RS may be slightly varied
to correct the meter deflection. A significant variation
(more than 10 per cent) implies some circuit error.

Construction is not critical, cxcept that power supply
decoupling must take place near 1C2 with both electrolytic
and non-clectrolytic capacitors (C7. C8); the minimum
impedance of e¢lectrolytic capacitors is about 4 (3 which is
often insufficiently low to prevent h.f. oscillation. The cir-
cuit operates on any voltage from 28V to 12V with no
component or performance change. Current consumption
is 10 mA at 24V, which means batteries can casily be
used if necessary.

After the initial testing, much innocent amusement was
derived from playing tapes and records into the unit,
before settling down to use it in recording sessions. Multi-
mike techniques showed up clearly as either no or little
defiection. as did carly stereo records with only left and
right signals. Even older mono records showed a steady
defiection to the right, as expected of course. T even re-
discovered one out-of-phase record which I had been
kecping as an example of how the early stereo record
producers had not yet organized foolproof procedures.
Phasing didn't matter in mono days, and there are very
many transformers between master tape and master disc
cutter, cach with the possibility of phase reversal.

Those constructors who wish to mount the unit in their
mixers will, I am sure. not find any difficulty in squeezing
in the meter. An alternative display would be a miniature
edgewise version; accuracy is not required, just the ability
to register a positive or negative deflection. In the months
since it was built the prototype has already proved itself
very uscful, and has helped to clarify many a doubtful
phasing problem. [ |

if paging speakers

all seem about allke

to you...wait
til you get to
the top

ladder

Electro-Volce
E: Paging Speakers
- If you pay less
it may cost you more |

How many trips up the ladder does it take you
to finally install a paging speaker? (Be honest
and include the times you drop hardware, and
the extra trips to change level or positioning).
Good news! E-V has made paging speaker
installation easier and faster.

Now you need fewer tools and less time to
get better sound. Speaker base removes for easy
mounting, and it won't fall apart in yohr hands
in the process, There are no screw terminals
to short out, pigtails are already attached, no
transformer cover plates to unscrew, and final
speaker positioning is simple and positive.

All this and great sound in the bargain. Plus
competitive prices on every model. More than
a dozen from which to choose. Write today for
our catalog or see your nearby Electro-Voice
sound merchant. T
ELECTRO-VOICE, INC., Dept, 1226BD,

686 Cecil Street, Buchanan, Michigan 49107

In Europe: Eleciro-Voice, S. A., Romerstrasse 49, 2560 Nidau, Switzerland
In Canada: EV of Canada, Lid., Génanogue, Ontario

g&c@%&ﬁ’

COMPANY

Circle 16 on Reader Service Card
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ROBERT SCALES

The Sound System
of Stratford

The Festival Theatre of Stratford, Ontario, Canada
installed a new playback sound system with versatile control
characteristics, not the least of which is quad panning.

HE 1972 season opened at the Festival Theatre

with several new technical improvements. One is

the introduction of a new sound playback system

for using recorded music and effects in the course
of a production as well as enhancing the live music and
effects from the traditional orchestra loft.

The Festival sound system is designed primarily as a
playback system; therefore, the functions of the system are
much simpler than if the console were to be used as a
record, mix down, and remix system.

The primary function of the new playback system is
to provide the means for one operator easily and accu-
rately to place any sound—without extraneous noise or
mechanical difficulty—into the theatre so that it appears
to be coming from a certain direction, from no direction,
or from all directions at any level desired.

The new system is composed of three units—tape re-
corders, the sound console, and power amplifier and
speakers.

TAPE RECORDERS

The theatre has two Scully 280, Y-inch, two-channel
portable tape recorders, A special control device, Auto-

Robert Scales is the technical director of the Stratford
Shakespeare Festival Foundation of Canada, located in
Stratford, Oniario.

wwWwW americanradiohistorv com


www.americanradiohistory.com

Cue-2, has been engineered, built, and installed on these
two machines by Sound of Minneapolis, Minnesota. By
using a photo cell arrangement forward of the heads in
the head canopy and a rclated logic amplifier card, the
Scully machines automatically cue up on the tape after
white leader. The special control device is unique in that
no matter how much leader one puts between cues, the
machine will play through to the next cue and stop just
before the tape of the next cue hits the playback head.
A photo cell auto-cue device was chosen for this function
because the Festival generally uses white leader in prepar-
ing tapes. White paper leader makes a good surface for
writing identification of each cue cut. ln addition when the
tape machine stops and starts on the paper leader, there
is no static or electrical noise caused by the head’s contact
with the leader.

When the Auto-Cue-2 is engaged, the operator threads
the machine with the beginning of the show tape which
is prefaced with white leader. After the machine is
threaded, all the operator must do is push play, the ma-
chine will then run until the photo cell senses tape (black),
and it will stop the machine. At 7' in/sec this places the
start of the cuec about two inches from the playback head.
Auto-Cue-2 functions only on play. When play is pushed,
the machine will run until it senses leader (white) and
will automatically turn off once it senses tape (black).
The machine is automatically disengaged when fast for-
ward, reverse, and stop buttons are in operation.

The operator merely starts the machine for each cue
to run a show. He has remote switches on the console
enabling him to start two or more machines with one

THE SOUND CONSOLE

hand and still fade up volume controls if necessary. Once
the machine has started, it will continue to play until it
stops at the point where it is already cued up for the next
cue.

We would like to include another feature to our tape
machines that would enable the operator to call up any
cue on the tape and automatically and accurately go to
any spot on the tape by giving a simple command on the
console. As soon as funds are available, plans are to add
a four<channel Scully 280 with Auto-Cue-2.

The usual design of radio, t.v., and recording studio
consoles is to take numerous input channels and to mix
and remix them down to one-, two-, or four-output chan-
nels. The Festival Theatre console is designed to do the
opposite of this function. The Festival console is designed
1o take one to twelve inputs and to place the sounds about
the theatre in a very specific manner. On the right side
of the console the most important information at the con-
sole is displayed in advance of a cue—that is, what is
happening or going to happen at each speaker in the
house. There are twenty-four speakers; each one has a
visual indicator monitoring level with individual volumc
control and a vsual display in lighted switches of any
or all of the inputs which have been selected to each
speaker. All of the monitor functions about each speaker
that thc operator needs to know are easily read out in a
staright line on the right side of the console.

The operator has all active functions for operating a
cue on the left side of the console, whercas all preset
functions are on the right side of the console. The active
functions include the remote controls for the tape record-
ers, attenuator controls for the inputs, and by the quad pot.

With the quad pot it is possible to take any or all inputs
and channel the signal through the quad pot to any or
all of four channels selected by the quad pot. The quad
pot shares channels 9, 10. 11, 12 with inputs 9, 10, 11, 12,
The quad pot is mastered by a separate attenuator.

SUDDENLY-
TS 10371

Community Light & Sound
introduces the bass horn—
with efficiency that har-
kens back to the theatre
horns of the 30°s when 20
watts could make the
screen talk. Only now, in
the 70’s, our Fiberglas 5
Leviathan will take 20 e

times that power, and produce 136 dB in the process. It
weighs 115 pounds (less drivers) and nest}; to 30" length
to travel — the Leviathan is truly a portable bass horn.
The RH60 radial horn pictured, also df Fiberglas, is
considered by its users to be the best horn of its type
available. Please write or call for further information.

We aren’t really doing anything new, we’re just doing it right.

COMMUNITY LIGHT& SOUND

P.O. Box 21759, Philadelphia, Pa. 19146 215 — 468-2001
Dealer inquiries invited

Circle 20 on Reader Service Card

SERIES 100 MIXERS

Series 100 mixers are available in the Model 16X4 prewirbd frame shown above
which accomodates up to 16 modules, and in the popular portable Model 8X4,
which takes up to eight modules.

The standard model 8X4-100-2C is a professional quality portable mixer meas-
uring 15x18x5" and weighing 18 Ibs., has eight plug-in fodules switchable to
200 ohm XLR-type mike inputs or line inputs, each providlng push-button track
selection, echo send, equalizing, solo button, slider attenuators; two with
compeessors. Integrated circuits throughout, four track outputs, max. 20 dbm
to 600 chms with masters, VU meters, XLR output connectors, two monitor mix-
f{owns; other models with optional internal reverb. Price $1900.00 FOB
ouston.

Series 100 mixers may be had with any combination of Sevén modules:
Model 100A standard equalizing Model 100C Compressor equalizing
Model 100AP panpot equalizing Model 100CP compressor/panpot
Model 100AQ quad equalizing Model 100CQ compressor/quad.
Model 100B multifrequency equalizing

Other options include built-in reverb and the C-1 Cover for'the 8X4. Cail or
write Lor further details, prices, and address of nearest dealer. Dealer inquiries
invited.

INTERFACE ELECTRONICS

3810 WESTHEIMER « HOUSTON, TEXAS 77027 o (713} 6261190

Circle 22 on Reader Service Card
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One of the unique features of the Festival console is
that it enables presetting of cue switching in advance. For
instance, we are presently using two and sometimes three
machines, four channels of sound. Each of these channels
can be programmed into more than one input. We label
our machines 4, B, and C and AI, A2, etc. for channels
on each machine. Normally we use two machines, each
with mono signals on each channel of the machine. For
cue one, tape Al on input 1 is used; for cue two, if there
are speaker switching changes, tape A2 on input 2 is used;
for cue three, if speaker switching changes are needed,
tape Al on input 5 is used, etc. The quad pot enables a
four-preset speaker selection to any single input or single
mix of inputs.

Generally two tape machines are used for a total of
four channels. It is possible to put these four inputs into
the console three times which enables an operator to set
up switching for several cues in advance. All the operator
needs to do is start the tape machines and control the
input volume levels to the various preselected switching,

The console is simple to operate. It is not cluttered with
input to mastering switching, mastering devices, special
effects equipment (although there are four channels of
equalization), etc.

The Festival Theatre sound console was electronically
designed, engineered, and built by Ward-Beck Systems,
Ltd. of Scarborough, Ontario, Canada. The conscle and
amplifiers were installed in the theatre by the Festival
Theatre technical staff.

When the sound system is used as a public address sys-
tem, portable microphone mixers are used in. the theatre,
backstage, or in the sound booth and programmed to
any input channel of the console desired.

SCHOEPS

CONDENSER MICROPHONES

The Quality Standard
Throughout The World

A compatible microphone for all

sames POWETing systems
12V Centerfeed
48V Centerfeed

12V Parallel

@ Classical accoustic pattern shaping
saws fOr uniform response

Exclusive singte diaphragm
swiin Hypercardiod pattern

.+ World's smallest three pattern
sas cOndenser microphone

@ Utilizes standard American
wHs  gCcCcessories

GATELY ELECTRONICS
57 WEST HILLCREST AVE. « HAVERTOWN, PA. 15083
215-446-1415

A ||.'|||:' i checked lf-:il_'il'll:r I'||I-|'|_'.':'

Circle 29 on Reader Service Card

6 () (39~ ~BOVE STAGE CANOPSES
|:| D-«—DOORS 8 STAGE ENTRANCES
12 BALL RAIL
2 }_@" — STAGE
—— DOME ABOVE
STAGE
& 4 TUNMELS
5 7 AISLES
5 SEATING
{ Yy~ —- —SOUND BOOTH
Console Speaker
Color Channel Location
Orange 1 Dome
" 2 Above orchestra S.R.
” 3 Above orchestra S.L.
" 4 Back of house cove between bal.
aisles 1 & 2
" 5 Back of house cove between bal.
aisles 10 & 11
” 6 Back of house cove above bal. aisle 4’
» 7 Back of house cove above bal. aisle 9
" 8 Back of house cove between bal.
aisles 6 & 7
Yellow 9 Above louver door S.R.
" 10 Backstage of balcony entrance cen-
ter stage :
” 11 Above louver door S.L.
” 12 Balcony rail above aisfe 2
” 13 Balcony rail above aisle 5
” 14  Balcony rail above aisle 7
” 15  Balcony rail above aisle 10
White 16 Backstage of S.R. door
"” 17  Portable S.R. (3 outlets: S.R. corri-
dor, center entrance wall S.R., bal.
entrance wall S.R.)
"” 18  Backstage under balcony
" 19  Portable S.L. (3 outlets: S.L. corridor,
center entrance wall S.L., Bal. en-
trance wall S.L.)
” 20 Backstage of S.L. door
" - 21 Tunnel S.R.
” 22  Tunnel S.L.
Green 23. Underworld (commonly used as mon-
0 itor channel in control booth)
” 24  Under stage balcony {commonly used

as monitor channel in control
booth) '

Figure 1. The table and graphic display of speaker locations
at the Stratford Festival Theatre.

POWER AMPLIFIER AND SPEAKERS

There is one channel of a Crown D 150 stereo amplifier
driving each of the twenty-four speakers. There is only
one speaker on each channel. Plans are to add some speak-
ers but no more amplifiers. The additional speakers will
be paralleled with existing speakers and will make the
coverage of the existing speaker locations more complete.
All speakers in the theatre are 15-inch Tannoy Monitor
Dual Concentric Gold in Belvedere enclosures.

The chart of Figure 1 shows the speaker locations in
the theatre. ]
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b Visits—

cully-Metrotech

CULLY IS ALIVE AND WELL in northern California.
We recently drove down the pike from San Fran-
cisco. passing along the way another famous tape
machine manufacturer, and came to the new
facilities built to housc both the Scully and Metrotech
divisions of the parent Dictaphone Corporation.

The modern plant has 41,000 square feet of space in
Mountain View, Calitornia. The building is nestled in
a large industrial park, but access is good, and location
is ideal. The plant has been in operation since May 1 of
this year. During our initial visit for that eveni, mostly
Metrotech equipment was running, but another camera
poking came up later with the illustrations of Scully
construction that is now in progress. (For those that don’t
yet know, there is no facility left in  Bridgeport, Con-
necticut.)

The new plant in a rare moment when autos are not
driving by.

The engineering department at Scully-Metrotech. Kay
Toyota, chief engineer (left center) is discussing product
design with engineering consultant Jay McNight

{center right).

A partly finished Scully 280 takes shape under the hands
of Willie Pittman (right) and Ray Reynolds.

A view down the line as Scully 280 transpt;rts gradually
become assembled.

A technician checks partly tinished 280 transports
as they progress along the line.

..——-’__ o y —
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Beautiful schooner.
Exciting Ii'l West Indies Isles.
And you.

If you're congenial and
would like to sail with a
small, intimate group,
we’re for you and you're
for us. Now forming to sail.

Your share from $245.
10 great days. Hurry.
Write today for information.

@ Windjammer Cruises.

Name. __ S L —

Address.
City.. State Zip

Phone.

P.0. Box 120, Dept. 970D . Miami Beach, Florida 33139

In other parts of the plant Scully 270 models are being
assembled. This is a test station.

When the line work is finished, a Scully 280 goes to an
individual calibration station.

Final test and adjustment of the new Scully 100
16-track recorder.
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Tre well-known TIMEKEEPER TAPE TIMERS are now
availdble for immediate delivery. Qur latest shipment has
arrived*and we are ready to fill vour order

TIMEKEEPER TAPE TIMERS are easily mounted on any
Va-inch recorder. They are fully gua-anteed to meet
with your complete satisfaction or your money will be
promptly refunded. At these low prices you can no longer
aftord to be without a tape timer.

SIo
wasiches

These are Switzerland's finest quality stop-
watches manufactured by Heuer-Leonidas S.A.
Heuer has been the leading manufacturer
of quality stopwatches for over 100 years.
Their reliability and design leadership are well
known throughout the world.

TIMEKEEPER

TAPE TIMERS
back instock!

Difference from the Stop-Watch

Since the stop-watch measures time ndz2pendently of
th= travel of the tape, its measurement inevitably varies
with the elongation or contraction of tie tape and with
thz rotating speed of the tape reccrder, subject to
change by voltage and other tactors. The stop-watch
czn be stopped during the travel of the tase, but it can-
not rewind together with the tzpe back to the desired
pasition. With the Tape Timer moving in unity with the
tape recorder, fast forwarding of the tape involves the
quicK advance of the pointer, wkile rew nd ng of the tape

All are fully guaranteed for one year with
service available in 90 countries. Isn't it time

you had one of these new models?

If you are seeking a stopwatch for a special appli-
cation please let us know. Heuer stopwatches are
available for sports, aircraft, automotive, industrial,

scientific and many other- lises.

1/5 second recorder,
central 0—60 minute
register. 2 crown
functions with time-out
and locked return. 7
jewels, shock-pro.
tected. $58.00

1/5 second recorder,
central 0—60 minute
register. 1 crown
function with side-
slide. 7 jewels, shock-
protected. $50.00

FILM-MASTER. 60
second recorder, cen-
tral 0—60 minute reg-
ister. Records on out-
side scale consumed
35 mm film from 1—90
feet, on intermediate
scale consumed 16 mm
film from 1-36 feet.
Framespeed 24 pic-
tures/second. 2 crown
functions with time-out
and fly-back return. 7
jewels, shockprotected.
$61.00

Medel
502.050

WRIST TIMER for pro-
gram directors in
radio, TV and film. 1/5
second recorder, cen-
tral 0—60 minute reg
ister. Dial reading in-
dicates elapsed time;
remaining time can be
read on 60 minute
turning bezel. 2 crown
functions with time-out
and locked return
button with safety bolt.
7 jewels, shockpro-
tected: $74.00

GUARANTEE

100% absolute satisfaction or your money returned
within 10 days without question. To order send check

directly to:

TIMEKEEPER

P.0. Box 835, Great Neck, N.Y. 11021
N. Y. State residents add 7% sales tax

The Standard Model
is calibrated for 7.5 and
3.75 ips and can also be
used at 15 ips.
Dimensions are
1% x 31",
It is priced at only $49.95.

The Professional High
Speed Model is
calibrated for 7.5 and
15 ips. It measures
2% " x 3% and is
priced at $99.95.

TIMEKEEPER

P.O. BOX 835
GREAT NECK, N.y. 11021

Name .
Address
City

State,

L
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moves the pointer backward by the corresponding time.

Correct time keeping of the ~ape Timer is never de-
ranged by continuous repetition of such actions during
the travel of the tape, as stop, rewincingc and fast for-
warding. Unlike the stop-watch, the Tape Timer is not
affected by various factors of the tape recorder, and so
the ediling, reproduction and revision of your recorded
tape can be done at will.

Features

e The recorded portion of the magnzatic tape can be
read at a glance by a scale division of ¥ second as
accurately as a clock.

¢ The performance of the Tape Timer synchronized with
the tape prevents such errors as caused by the elonga-
tion or 'contraction of the tape, and by the variation of
speed in the rotation of the machine. Fast forwarding of
tke tape involves the proportionzl increase of the advance
on the Tape Timer. When you rewind the tape, the pointer
will be automatically moved back by the space of time
exactly corresponding to the rawound length. You are
frze to stop, rewind, fast forward, or forward the tape
even continuously-and repeatecly withaut deranging the
timing on the machine, thus grohibiting errors. These
excellent characteristics will enable y2u to simplify the
most complex procedure of ed ting, revising and other-
wise processing your tape recording.

e Every fast rotating part is provided with a precise
ball bearing, so that the Tape Timer zar be employed
at high speed with no need of lubrication

e This trouble-free, high precision Tape Timer, within
an error of 2/1000, can be simply fitted to any recording
or editing machine.

Please send__ __Professional Tape Timers at $89.95 each.

Please sen _Standard Tape Timers at $49.95 each.
Total for Tape Timers 3
N.Y. State Residents add 7% Sales Tax $
Add $1.00 shipping per order $_ _—

Enclosed is check for §.

Zio.
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As a service to our readers we are pleased to
offer books from prominent technical publishers.
All prices listed are the publishers’ net. Shipping
charges are Included.

To order use the coupon at the bottom of the page.
Indicate quantity on the speclal instructions line

QOIK

it more than one copy of a tlile is wanted. Full
payment must accompany your order. We cannot
ship c.0.d. Checks or money orders should be
made payable to Sagamore Publishing Company,
Inc. Because of the time required to process
grdekrs. allow several weeks for the receipt of
00ks.

20. The Audio Cyciopedia (2nd ed.). Dr.
Howard M. Tremaine. New and updated,
here is the complete audio reference li-
brary in a single volume. It provides the
most comprehensive information on every
aspect of the audio art. This new edition
includes the latest audic developments in-
cluding the most recent solid-state systems
and integrated circuits. It covers all sub-
jects in the fields of acoustics, recording,
and reproduction with more than 3400 re-
lated topics. Each topic can be instantly
located by a unique index and reference
system. More than 1600 illustrations and
schematics help make complicated topics
masterpieces of clarity. 1760 pages; 6% x
9% hardbound. $29.95

1. The Technique of the Sound . Studio.
Alec Nisbett. This is a handbook on radio
and recording techniques, but the princi-
ples described are equally applicable to
film and television sound. 264 pages; 60
diagrams; glossary; indexed, 5% x B8%;
clothbound. $14.50

7. Acoustical Tests and Measurements.
Don Davis. Provides solid understanding
of the entire subject of acoustical measure-
ments; based on actual field test work,
using commercial equipment. 192 pages;
5% x 8%; hardbound. $6.95

8. Handbook of Etectronic Tables &
Formulas, (3rd edition). A one-stop source
for all charts, tables, formulas, laws, sym-
bols, and standards used in electronics. In-
cludes an 8-page, full-color fold-out chart
showing latest FCC atlocations for the en-
tire frequency spectrum. 232 pages; 5% x
8%; hardbound. $5.50

Sagamore Publishing Company, Inc.
980 Old Country Road,
Plainview, N.Y. 11803

Please send me the books | have circled
below. My full remittance in the amount
of $___ is enclosed. N.Y. State resi-
dents add 7% sales tax.

1 2 3 4 5 6 7 8 9 10 11
12 13 14 15 16 17 18 19 20
21 22 23 24 25 26 27 28 29
30 31 32 33 34 35 36 37 38
39 40

Name

Address

City

State
Special
Instructions

Zip

Canada and foreign: Add $1.00 per book

24, Basic Efectronic Instrument Handbook.
Edited by Clyde F. Coombs, Jr. Hewlett-
Packard Co. A basic reference background
for all instruments. Offers saving in time
and effort by having complete information
in one volume on how to get the most bene-
fit from available devices, how to buy the
best instrument for specific needs. Reduces
chances of costly errors. Ideal reference
book, it is an excellent source for the be-
ginner, technician, the non-electrical en-
gineering man, or general non-engineering
scientific and technical personnel. 800
pages. Hardbound. $28.50

25. Operationai Amplifiers-Design and
Applications. Burr-Brown Research Corp.
A comprehensive new work devoted en-
tirely to every aspect of selection, use, and
design of op amps—from basic theory to
specific applications. Circuit design tech-
niques including i.c. op amps. Applica-
tions cover linear and non-linear circuits,
A/D conversion techniques, active filters,
signal generation, modulation and de-
modulation. Complete test circuits and
methods. 474 pages. $15.00

26. The Design of Digital Systems. John
B. Peatman. Textbook for students desiring
to develop acreative approach design capa-
bility through digital systems approach.
Answers these question: Under what cir-
cumstances it is desirable to implement a
system digitally? What are some of the
components available for implementing
the system? How do we go about design-
ing it? 448 pages. $15.50

31. Solid-State Electronics. Hibberd. A
Basic Course for Engineers and Techni-
cians. An exiremely practical reference
book for anyone who wants to acquire a
good but general understanding of semi-
conductor principles. Features questions
and answers, problems to solve. 1968,
169 pp. $9.95

32. Circuit Design for Audio, AM/FM, and
TV. Texas Instruments. Texas Instruments
Electronics Series. Discusses the latest ad-
vances in design and application which
represent the resutts of severat years re-
search and development by Tl communica-
tions applications engineers. Emphasizes
time- and cost-saving procedures. 1967.
352 pp. $14.50

35. An Alphabetical Guide to Motion
Picture, Television, and Videotape Produc-
tions. Levitan. This all-inclusive, authorita-
tive, and profusely illustrated encyclopedia
is a practical source of information about
techniques of all kinds used for making and
processing film and TV presentations.
Gives full technical information on mate-
rials and equipment, processes and tech-
niques, lighting, color balance, special
effects, animation procedures, lenses and
filters, high-speed photography, etc: 1970.
480 pp. $24.50

wWwWw americanradiohistorv com

40. Radio Transmitters. Gray and Graham.
Provides, in a logical, easy-to-understand
manner, a working knowledge of radio
transmitters for quick solution of problems
in operation and maintenance. 1961. 462

PP. $16.00

23. Wide Screen Cinema & Stereophonic
Sound. M.Z. Wystozky. First published in
USSR in 1965 this excellent English trans-
lation covers wide gauge films, panoramic
films, circular panoramic cinematography;
technical fundamentals of stero sound re-
cording for film, as well as details of the
Soviet systems now in use. 284 pages.

$15.00

33. Noise Reduction. Beranek. Designed
for the engineer with no special training
in acoustics, this practical text on noise
control treats the nature of sound and its
measurement, fundamentals of noise con-
troi, criteria, and case histories. Covers
advanced topics in the field. 1960. 752 pp.

$19.50

27. Noise & Vibration Control. Edit. by
Leo L. Beranek. Practical design and reg-
ulatory information; formulas, choice of
materials and structures, city codes and
hearing protection; indispensable for de-
sign engineers, public officials who prepare
regulations for noise control, safety and
environmental engineers involved in noise
and vibration controls. Covers data analysis,
transmission of sound, psychephysiological
design criteria, hearing damage risk, etc:
Wealith of detail, comprehensive index and
concise appendices. 650 pages. $29.50

28. Environmental Acoustics. Leslie L.
Doelle. Applied acoustics for those in envi-
ronmental noise control who lack spe-
cialized acoustical training. Basic informa-
tion in comprehensible and practical form
for solving straightforward problems. Ex-
plains fundamentat concepts; pure theory
minimized. Practical applications stressed,
acoustical properties of materials and con-
struction listed, actual installations with
photos and drawings. Appendixes illustrate
details of 53 wall types and 32 floor plans
and other useful data. 246 pgs. $18.50

21. Acoustics—Room Design and Noise
Control. Michae! Rettinger. 1968. The
enormous problems and hazards presented
by noise are dealt within an orderly and
practical manner. With many charts,
graphs, and practical examples, the text
covers the physics of sound, room acous-
tics, and design, noise and noise reduc-
tion. 392 pages. $17.50

22, Acoustics of Studios and Auditoria.
V.S. Mankovsky. Basic theory plus a mass
of design data covers the field with special
reference to studios and places of public
performance. For acoustical designers and
specialists in sound transmission in cinema
and broadcasting. Features exhaustive
treatment of studio acoustics by the sta-
tistical, geometric and wave methods in
paraltet. 416 pgs. $15.00
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FOR SALE

NEW YORK'S LEADING supplier of pro-
fessional audio/video equipment and hi-fi
stereo components. All major brands in
stock. Call for quole—sales—service—
leasing—trade-ins. Martin Audio, 320
West 46th Street,
10036. Telephone: (212) 265-6470.

OLD RADIO RECORDINGS on cassettes
or reels. Your favorite shows return. We
have thousands of programs to choose
from: Amos and Andy, Fred Allen, |
Love a Mystery, Inner Sanctum, Sher-
lock Holmes, etc. Send 50¢ for our cata-
log to Remember Radio Inc., Box 2512E,
Norman, Oklahoma 73069.

TELEX MODEL 235 CS-1 CASSETTE
DUPLICATOR stereo reel master with
up to 18 mono cassetie slave capabil-
ity. $2100. D. F. Taylor, RD #1, Box
135, Mill Creesk Road, Hockessin, Del.
19707. (302) 239-7015.

STUDIO TAPE ELECTRONICS. Advanced
design incorporates all the desired fea-
tures for updating or expanding out-
dated recorders or building new sys-
tems. Prompt delivery. Inovonics, Inc.,
1630 Dell Avenuve, Campbell, Ca.
95008.
OLD MICROPHONES 1920 to 1940. All
makes and models, Also literature. Write
Bob Paquette, 443 N 31st Street, Mil-
waukee, Wis. 53208,

FAIRCHILD 663 limiters, five available
at $100 each. Fairchild model 675 Dy-
namic De-esser, one available at $100.
Accurate Sound Corporation, P.O. Box
2159, Garland, Texas 75041. Telephone
(214) 278-0553.

New York, N.Y.

AMPEX PARTS, head stacks and head
assemblies, complete inventory. Write
for price quotation. Accurate Sound
Corporation, P.O. Box 2159, Garland,
Texas 75041. Telephone {214) 278-
0553.

USED MYLAR TAPES. 1800 foot. Ten
for $8.50 postpaid. Fremerman, 4041
Central, Kansas City, Mo. 64111.

FIDELIPAC CARTRIDGES, NAB ap-
proved factory new. All carts have mini-
mum of six minutes worth of tape. Sold
in cartons of 50 units only $1.00 each.
Send check with order. Satisfaction
guaranteed. Gately Electronics, 57 W.
Hillcrest Avenue, Havertown, Pa. 19083,

FOR SALE: ltems from recording studio.
Mixing console, Fairchild reverb units,
Ampex 440-2 recorder. Better than
$10,000 value. Will sell at great reduc-
tion. Write Box 252, Flora, lilinois or
call (618) 662-3521.

TRANSCRIPTION DISCS of old radio
and music. Any size, speed. Send full
details and price to Kiner, Box 1274,
Bellevue, Washington 98009.

AMERICA'S LARGEST SELECTION of
new and used broadcast and recording
equipment! Latest bulletins available.
The Maze Corporation, P.O. Box 6636,
Birmingham, Ala. 35210.

WHATEVER YOUR EQUIPMENT NEEDS
—new or used—check us first. Trade
your used equipment for new. Write for
our complete listings. Broadcast Equip-
ment & Supply Co., Box 3141, Bristol,
Tenn. 37620.

SOLID-STATE AUDIO MODULES. Con-
sole kits, power amplifier kits, power
supplies. Octal plug-ins—mic, eq, line,
disc, tape play, tape record, amplifiers.
Audio and tape bias oscillators. Over 50
audio products, send for free catalog
and applications. Opamp Labs. Inc., 172
So. Alta Vista Blvd., Los Angeles, Ca.
90036. (213) 934-3566.

HAECO announces complete repair ser:
vice and overhaul for all Westrex cut-
terheads. Conversions of 3D-Il and old-
er models to higher performance stand-
ards and reliability. Helium cooling
systems and hi-temp coils can protect
your investment. Repair insurance pro-
gram available. Rapid service. Lower
cost. HAECO, 14110 Aetna, Van Nuys,
California 91401.

AUDIO EQUIPMENT, new and used.
Custom consoles built to your specifica-
tions using the components of your
choice. Whether you're building a new
studio or remodeling your present one,
check us first for a package price. Am-
boy Audio Associates, 236 Walnut
Street, South Amboy, N.J. 08879. (201)
721-5121.

NEW 8-TRACK STUDIO with Quad-Eight
Electronics 1682 console, Ampex AG440-
8 eight-track machine, JBL 4320 monitor
speakers, and Marantz monitor-amplifi-
ers and Quad-Eight cut amplifiers.
$30,000.00 full price including installa-
tion coordination. Quad-Eight Electronics,
11929 Vose Street, North Hollywood,
California 91605, (213) 764-1516.

SCULLY TAPE RECORDERS—one to
twenty-four track and model 270 auto
players, many models in stock for im-
mediate delivery. SCULLY LATHES—
Previously owned and rebuilt. Variable
or automatic pitch. Complete cutting
systems with Westrex heads. MIXING
CONSOLES—Custom designed using
Weigand Audic Lab modules. From
$7,000.00. Weigand Audio Laboratories,
R.D. 3, Middleburg, Pa. 17842. Phone
(717) 837-1444.

ik

CATV—MATV PRODUCTS

& CONNECTORS ® WALLPLATES
® SPLITTERS ® AMPLIFIERS

AVA ELECTRONICS CORP.

414 LOMEG LAME, UPPER DARBY. PA, 19082

TIE—rnn & 91080

EXCLUSIVELY IN USA' '"Satin" moving
coil cartridges. Impedance matches mag-
netic input. M14LE (elliptical) $99.95,
M14LX {Shibata) $129.95. Send check to
Michael-Scott Enterprises, Room 24,
6056 West Broadway, Minneapolis,
Minn. 55422.

ONE STOP FOR ALL your professional
audio requirements. Bottom line ori-
ented. F.T.C. Brewer Company, P.O.
Box 8057, Pensacola, Florida 32505.

DO YOU SEEK REPRESENTATION in
New England States? Experienced audio
representatives with wide contacts seeks
additional audio lines. Highest referen-
ces. Write or call Frank Barmakian
Sales, 100 Hatherly Road, Waltham,
Mass. 02154. (617) 894-4849,

EMPLOYMENT

PROFESSIONAL RECORDING PERSON-
NEL SPECIALISTS. A service for ‘em-
ployers and job seekers. Call today!
$Smith’s Personnel Service, 1457 Broad-
way, N.Y.C. 10036. Alayne Spertell
212 Wi 7-3806.

ENGINEERING OPPORTUNITIES. One of
the nation's leading Public Television
and Radio Production Centers offers
challenging engineering career open-
ings. Candidates must be technically
qualified and capable of quality produc-
tion and state-of-the-art techniques.
Send resume to Bonnie Wells, WGBH-
TV, 125 Western Aveniue, Boston, Mass.
02134.

SALES AND MARKETING MAMAGER.
Rapidly expanding corﬂ\pany needs man-
ager for sales and marketing of profes-
sional consumer, industrial, and OEM
products. Related experience necessary.
Please send resume to David Blackmer,
DBX, Inc., 296 Newton St., Waltham,
Mass. 02154.
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INDEX FOR 1972
Index by Subject

THE STUDIO—GENERAL

Automating the Audio Control Func-
tion, Walter Jung. Part 1, April, page
24; Part 2, May, page 26; Part 3, Au-
gust/Septemer, page 46; Part 4, No-
vember, page 30.

Automatic Tape Transport Control,
Richard Factor and Stephen Katz. Au-
gust/September, page 42.

A Combination Limiter, Paul C. Buff.
February, page 22.

Build a Digital Readout Electronic
Stopwatch, Ralph E. Hornberger. Oc-
tober, page 23.

Build a Six In, Two Out Mixer, Larry
Zide. July, page 34,

The Digital Delay Line, Richard Fac-
tor and Stephen Katz. May, page 18.
How About Some Automation? Joseph
Marrone. August/September, page 38.
Interfacing a Dolby System, Joha
Woram. November, page 22.

Make A Quality Differential Micro-
phone, Low Burroughs. July, page 23.
The Midwest Acoustics Conference.
Four Channels, Jolin Woran:. June,
page 28.

Non-Standard Mic Techniques, Wil-
licn Kaffenberger. March, page 22.
On the Business of Hearing. Marshall
King. November, page 26; December,
page 15.

Recording in Four Channels, Stephen
Lampen. June, page 31.

A Stereo Console You Can Build,
Richard Kunc. April, page 34.

A Sterco Phase Indicator, David Rob-
inyor, December. page 20.

The Taming of Maxwell Hall, Wil
liam Martthews. March, page 19.

A Wide Dynamic Range Noise-Re-
duction System. David Blackmer. Au-
gust/September. page 54.

ACOUSTICS

Make a Quality Differential Micro-
phone, Lou Burroughs. July. page 23,
Non-Standard Mic Techniques, Wil-
lium Kaffenberger. March, page 22,
On the Business of Hearing. Marshall
King. November. page 26: December.
page 15,

The Taming of Maxwell Hall. Wil-
liam: Matthews. March. page 19,

BROADCASTING

For a Dime and a Boxtop. Robert
Hawkins. March, page 26,

A Sterco Console You Can Build.
Richard Kunc. April, page 34.

A Transmitter Control Pangl. Elfwood
W. Lippencott. May. page 24.

EQUIPMENT

The Amplifier Power Spiral, Norman
H. Crowhurst. July, page 26.
Automatic Tape Transport Control,
Richard Factor and Stephen Karz. Au-
gust/September, page 42.

Build a Digital Rcadout Electronic
Stopwatch, Ralph E. Hornberger. Oc-
tober, page 23,

Circuits for Synthesizing Multi-Chan-
nel, Robert C. Ehle. February, page 25,
A Combination Limiter, Pall C. Buff.
February, page 22.

The Digital Delay Line, Richard Fac-
tor and Srephen Karz. May, page 18.
A Four-Channel Scope Display, Don-
ald L. Patton. June, page 24.

A Frequency Counter Meter, Richard
L. Lerner. February, page 28.
Interfacing a Dolby System, Johin
Woram. November, page 22.

Make a Quality Differential Micro-
phone, Lou Burroughs. July. page 23.
A Stereo Phase Indicator, David Rob-
inson. December, page 20,

A Transmitter Control Panel, Eliwood
W. Lippencott. May, page 24.

A Wide Dynamic Range Noise-Re-
duction System, David Blackmer. Au-
gust/September, page 54.

SOUND REINFORCEMENT/
AUDIO VISUAL

The Amplifier Power Spiral, Norman
H. Crowhurst. July, page 26.
Audio Visuals Under the Stars, Martin
Dickstein. October, page 28.

The Digital Delay Line, Richard Fac-
tor and Stephen Karz. May, page 18.
Make a Quality Differential Micro-
phone, Lou Burroughs. July, page 23.
Non-Standard Mic Techniques, Wil-
liwm Kaffenberger. March, page 22,
The Sound System of Stradford,
Robert Scales. December, page 24.
The Taming of Maxwell Hall, William
Marhews. March, page 19.

PICTURE GALLERIES
AND EXHIBITIONS

L.A. AES Convention Guide. April,
page 20.

L.A. AES Convention—Picture Gal-
lery. July, page 17.

N.Y. AES Convention Guide. August/
September, page 62.

N.Y. AES Convention—Picture Gal-
lery. October, page 17; November,
page 18.

APRS ’72 Ham Brosious, October,
page 34.
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Blackmer, David: 4 Wide Dynamic
Range Noise-Reduction System. Au-
gust/Seplember, page 34.

Brosious, Ham: APRS ’72. October,
page 34,

Buff, Paul C.: 4 Combination Limiter.
February, page 22.

Burroughs, Lou: Make a Quality Dif-
ferential Microphone. July, page 23,
Crowhurst, Norman H.: The Amnpli-
fier Power Spiral, July, page 26.
Crowhurst, Norman H.: Short Run
Cassette Duplicating. January, page 24.
Dickstein, Martin: Audio Visialy Un-
der the Siars. Oclober, page 28.
Ehle, Robert C.: Circuits for Synthe-
sizing Muliti-Channel. February, page
25.

Factor, Richard. and Katz, Stephen:
Auwrtomatic Tape Transport Control:
August/September, page 42,

Factor, Richard and Katz. Stephen:
The Digital Delay Line. May, page 18.
Hawkins, Robert: For a Dinte and a
Boxtop. March, page 26.
Hornberger, Ralph E.: Build a Digital
Readout Electronic Stopwaich. Octo-
ber, page 23.

Jung, Walter: Awomating the Aundio
Control Function. Part 1, Part 2, May,
page 26; Part 3, August/September,
page 46; April, page 24; Part 4, No-
vember, page 30.

Kaffenberger, William: Non-Standard
Mic Technigues. March, page 22.
King, Marshall: On the Business of
Hearing. November. page 26: Decem-
ber, page 15.

Kune, Richard: A Stereo Console You
«Can Build. April, page 34.

Lampen, Stephen: Recording in Four
Channels. June, page 31.

Lerner, Richard L.: A Frequency
Counter Meter. February. page 28.
Lippencott. Ellwood W.: 4 Transmit-
ter Control Panel. May. page 24.
Marrone, Joseph: How Abont Some
Automation? August/Se;?tcmber, page
38.

Matthews, William: The Taming of
Maxwell Hall. March, page 19.
Patten, Donald L.: A Four-Channel
‘Scope Display. June, page 24.
Reising, James: Q.C. for Cussette
Duplication. January. page 22.
Robinson, David: A Stereo Phase In-
dicator. December. page 20.

Scales, Robert: The Sound of Strat-
ford. December. page 24.

Woram, John: {ntefacing a Dolby Sys-
tem. November, page 22,

Woram, John: The Midwest Acous-
tics Conference—F our Channels. June.
page 28.

Zide, Larry: Build a Six In. Two Out
Mixer. July, page 34.
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StoplGlock

A New, Accurate, Digital Timing Instrument for Recording Studios, Broadcasters,

and Other Demanding Applications Timekeeper is proud to introduce a new inexpensive
Electronic StopClock—a compact instrument featuring
an easily-read visual display.

Only 5% wide x 3% " high x 5% " dL.ep, it uses modern
digital circuitry to provide accuracy of a very high order
with exceptional long term stability. The large % high,
seven-segment numerals can easily be read from a dis-
tance of more than 15 feet. Maximum count is one hour
(59:59:9).

Three remote-mounted push buttons are used for man-
ual control: START, STOP, and RESET. These buttons
may be placed in a console, operating desk or any con-
venient location. The clock may be remotely located in
the equipment, or on a desk or table. (A mounting flange
is provided.)

Operation is similar to any conventional stopwatch. The
green button starts the clock; the red button stops it.
The black button resets it to zero.| These may be de-
pressed in any order, or all at once, without damage to
the clock. If it is desired to start the clock by releasing
a button rather than depressing one, the green and black
button are pressed simultaneously. When the black but-
ton is released, the clock will start automatically.

The accessory plug on the rear panel may be used for
all remote operations. All BCD information is available
at this plug for accessory units such as digital printers,
slave units, etc.

Model T-1
Electronic StopClock
$185

The Model T-1 is supplied for 120 vbIt 60 Hz operation,
in an attractive simulated walnut grained enciosure with
a red lucite face. However, 120-volt 50 Hz operation is
available at no extra charge if so specified at the time
you place your order.

The Model T-1 is priced at $185.00. As with all Time-
keeper products, it is fully guaranteed to meet with your
complete satisfaction, or your money will be promptly
refunded. It is guaranteed for one year against any
defects in manufacturing.

The Timekeeper Electronic StopClock is a must. More
than a high quality timer—it provides the added con-
venience of full visual display, high accuracy and sta-
bitity pius operational flexibility. Order one scon. You
will be delighted with it.

--------------------------------------------------------------------‘-------------1

TIMEKEEPER Name I B

P.0. Box 835, Great Neck, N.Y. 11021

Address _ ~ R
Please send me Model T-1 Timekeeper Electronic StopClock(s) City_ - - o
at $185.00. N.Y.S. residents add 7% sales tax. Add $1.00 shipping per
order. | enclose $_ State. _ _ Zip____

Y LT T Y P PP PP
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The Purists Path to Power |

or how to get what you pay for*

Designed to satisfy the most exacting requirements,

the Model 730 Dual 150 Watt Audio Power Amplifier
offers continuous operation at full sine wave RMS power
at any audio frequency. The Model 730 is equipped with
isolation transformer outputs to deliver 150 watts RMS
per stereo channel with instantaneous peak power output
of 300 watts at speaker impedences of 4, 8, 16 ohms and
25 or 70.7 volt lines. In the mono mode, the sterec-
mono switch connects Channel A input to both ampiifier
sections providing an average output of 300 watts RMS
and 600 watts peak.

Unigue "fail-safe” circuitry provides instantaneous
protection against over-dissipation and damage due to
load mismatch, overheating, inductive or capacitive load
or short circuit. Light Emitting Diodes on the front panel
indicate when overlcad or overtemperature status is
approached. In the event of overload or improper
thermal conditions, audio output continues at reduced
power ievels.

The unique dynamic power limiting circuit monitors

the power being delivered and automatically and
instantaneously controls both current and voltage,
providing complete protection and instant recovery from
overload. This permits higher power leveis without the
audible distortion encountered in conventional amplifiers
of equivalent power rating.

The Model 730 comes equipped with provision for
optional plug-in input transformers for batanced lines
and other applications where input circuit isolation is
required. 5%" high, 17" wide, 13” deep, the Model 730 1is
available with matching rack mounting brackets.

But don't take our word for it. Let the 730 speak for itself
in your own surroundings. Reserve now for a two week
demonstration period. .. and put us and the 730 to the test!

*Transformerless power amplifiers will only deliver rated power
into a single specific ioad, and auto transformer types have
unbalanced outputs which can cause crosstalk and oscillation
problems. So_me amplifiers cannot deliver continuous power at
all frequencies. or require special forced air cooling to achieve
specified output levels. The Model 730 delivers the power
you've paid for .. .continuously and without compromise.

AUTOMATED PROCESSES. ING.

80 MARCUS DRIVE, MELVILLE, NEW YORK 11746 - 516-694-9212

Circle 12 on Reader Service Card
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