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professional \
doesn't

mean it
couldnt be.

We don’t call our A-7300 a
professional tape recorder —
we make those too, and we
know the difference.

On the other hand, the
A-7300 is far better than the
typical high fidelity component.
Consider, for example, some of
the professional features...a
servo controlled direct drive
capstan system, full IC logic
transport controbs, four
balanced mic inputs with
XL-type connectors, a flip-up
hinged head cover for easy
maintenance and editing,

Yet, in the final analysis, it
isn't what it's called, but what
it does that counts. You'll have
to determine for yourself
whether or not it meets your
specific needs, and you can
do that only by examining and
operating it for yourself.

You'll find that our retailers
are well informed and helpful
in general. Rare qualities, so
there can’t be many of them.
You can find the one nearest
you by calling (800) 4474700*
We'll pay for the call.

*In Illinois, call (800) 322-44040.

TEAC —
The leader. Always has been. ﬁ

TEAC Corperation of America, 3 = e —
7733 Telegraph Road, z S
Montebello, Califormia %0640.
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COMING
NEXT
MONTH

e Milford K. Snuth. Jr. chief engi-
neer of WPGC. Washington. D.C.
gives an on-thc-job report on experi-
menting with and modifying equip-
ment to create a more distinctive
sound, in FOR BETTER BROADCAST
AUDIO PROCESSING.

e Glenn D). Rogers has made a db
Visit To RoBiNs-FaikcHiLn for an
inside view of onc firm during most
of the history of the audio industry.

e Michael Rettinger continues his
highly specific series on RECORDING
Stunio AcousTics. going into the judi-
cious use of acoustic devices and cer-
tain building materials, with resonance
the subject of Part 4.

e Norman Crowhurst’s column. on
room equalization, gives additional
depth to Michael Rettinger’s archi-
tectural discussion, The other colum-
nists will be in their usual places. dis-
pensing information and/or wisdom.
Coming next month, in db, The Sound
Engincering Magazine.

ABOUT
THE COVER

® Onc of the Beach Boys appearing
in a live broadcast on Radio Luxem-
burg, which was beamed all over the
world in the summer of '72. Sound
system on the European tour was pro-
vided by C.S.]1. Audio of Highland
Park, N.J. Photograph by Marvin
Welkowitz,
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Audio Magazine
needed a
state-of-the-art
tone arm to test*
the finest stereo |

& CD-4 cartridges
on the market.

*March, 1974 Issue

They chose this one:
The Audio-Technica AT-1009.
We're proud. But not surprised.
$139.95 and worth every penny.

Write and we’ll tell you why.
Or see for yourself at leading
audio showrooms everywhere.

audio-technica.

|

Circle 19 on Reader Service Card

AUDIO-TECHNICA U.S,, INC,, Dept. 15BD
33 Shiawassee, Fairlawn, Ohio 44313
In Canada: Superior Electronics, Inc.

dlbletters

THE EDITOR:

In my article, “Noise Considera- |
tions in Audio Amplifiers,” which ap-
peared in the October issue of db,
there is an omission in a mathemati- \
cal expression which may cause con-
fusion to the reader trying to follow
the mathematical progression. The er-
ror appears between Equation (7) and
Equation (8). The item omitted is
10%. Equation (7) should read:

Er=V[3X10%)%
(7.2 X 1013 X 80)2] X
10t + 1.29 X 10°14

Er =+v9 X 107" £ 331 X 1021) X
10! + 1.29 X 1014 |

VO X 107 X 10 + 3.31 X
1027 X 10% + 1.29 X 10-14
R. S. MinTZ

CALENDAR '

Match |

3-6 A.E.S. Convention, Cunard

International Hotel, Hammer-

smith. London W6. Contact: |

Mr. E. J. Franklin, A.E.S.
Convention, Eccleston Road.
Maidstone, Kent, ME15 6AU.
England. Charter flight infor-
mation: Mr. Bob Lewis, Mir-
que Travel Agency. 350 Fifth
Avenue. New York, N.Y.

10001. |

April
21-23 ASTM Committee E-33 on
Environmental Acoustics, St.
Charles. lllinois. Contact: Mr.
Charles W. Rodman. secretary.
Battelle Memorial Institute,
505 King Ave.. Columbus.
Ohio 43201. (614) 299-3151.

Two-day Workshop on Chil-
dren’s Television, conducted
by the National Association
of Broadcasters, Washington.
D.C.. early May. Contact: Mr.
Robert D. Gordon. N.A.B.
1771 N St.. N.W., Washing-
ton. D.C. 20036.

wWWwWWwW.americanradiohistorv.com
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SALES OFFICES

New York

1120 Old Country Road
Plainview, N.Y. 11803
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Roy McDonald Associates, Inc.
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Suite 714
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214-637-2444

Denver

Roy McDonald Associates, Inc.
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Roy McDonald Associates, Inc.
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Roy McDonald Associates, Inc.
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2305 S. W. 58th Avenue
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sound equipment for really picky guys.

Take your pick.

Eight Band —
Graphic Equal-
izer, Standard
equipment in all
Aengus console
systems. Also
available as a
“plug-in” re-
placement for
most 1V2" x 5%
equalizers.

”»

‘“Eight-Pack” — Graphic Equalizer
System. Selt-powered 19" rack-
mount equalizer system featuring
eight channels of Aengus Graphics
with built-in power supply unit.

-
“Four-Pack’ — Graphic Equalizer
System. Four self-powered chan-
nels of Aengus Graphic Equalizers
housed in a portable fine grain
wood cabinet. LED indicator on
output of power supply. Available
with XLR or terminal strip connec-
tors for instant application.

Plug-in Patchbay
Modules. An ex-
clusive Aengus
engineering de-

sign composed of

32" plug-in mod-
ules for rapid
expansion. An-
other standard
design feature
in our console
systems.

Aengus offers a complete line of
stock modular components available
singly or in a wide variety of con-
figurations to suit any application.

Along with our concept of offering
the finest pre-engineered expand-
able stock console systems and
components, ranging in scope from
8 to 24 track, Aengus offers you
the benefits of flexibility, reliability
and financial growth control.

For full information and local autho-
rized dealer, call or write.

T& D INDUSTRIES, INC.

583 Berlin Road, Marlboro, Mass. 01752 Tei. (617) 485-3658

Circle 13 on Reader Service Card
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Mﬁ "Instrumental in Audio”’

9

. advertisers index

Aengus . 3
Ampex . 5
Audio Design 7
Audio Technica . 2
Broadcast Electronics .. 4
Community Light & Sound . . 18
Electro-Voice . . . . . . . 19
Gotham Audio . . . . . . 8
Inst. of Audio Research . . . 31
Inovonics . . . . . . . . 14
Lexicon . . . . . . . . 9
Modular Audio Products . . . 21
Orban/Parasound . . . . . 29
Polyline . . . . . . . . 14
Ramko Research . . . . . . 11
Revox . . . . . . . . . 12
Russco Electronics . . . . . 6
Sescom, Inc. . . . . . . . 14
Shure Brothers . . . . cover 3
Soundcraftsmen . . . . . . 17
Sound Workshop . . . . . 16
Standard Tape Labs . . . . 17
Stanton Magnetics . . . . . 10
TEAC Corp. of America . cover 2
Timekeeper . . . . . . 12.34
Tycobrahe Sound Co. . . cover 4
UREL . . . . . . . . 4
Waters Manufacturing . . . . 13
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100 SERIES
MONO CONSOLES

e 5o0r8 mixers

o ldentical program and audition
channels, transformer outputs

o Cart (high) and mike (low) level
inputs switch selectable

e Quiet FET audio switching

e Monitor, phone and cue amps
standard

e Muting on any mixer channel

® Usable in remote control
applications

FULL LINE INCLUDING 12
OTHER MODELS AVAILABLE
CALL ORWRITE

I BROADCAST ELECTRONICS
| ey f810 Brookville Road
Silver Spring, Maryland 10

Ll— Phone: 303-5884983 J

Circle 20 on Reader Service Card
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AMPEX HAS A ONE-WORD ANSWER TO
FOUR QUESTIONS ABOUT COMMERCIAL
RECORDING EQUIPMENT:

G-440C

Our program material is monaural
Our budget is small. What's the best
all-around recorder/reproducer for
our station?

Get an AG-440C. You'll appreciate
the way it handles 10%" reels of tape.
With capstan servo, =
end-to-end timing for o=
30- and 60-minute

- We're rnuxing down for stereo re-

H
] thing on the master

leases, and we can't afford to lose
the sounds we worked so hard to
get. What's the answer?

Get an AG-440C It
handle every-

tape, from the lowest
frequencies right up

programs is always reliable enough
to bring you up to the network hour
marker, and years after you've amor-
tized the investment, your AG-440C
will still be delivering top professional
performance. Features and options
are the same for all one-, two-, and
four-channel machines. It's the best
value on the market.

through the top At

15 ips, response is virtually flat to 25
kHz. And the capstan servo will
deliver flutter and wow perform-
ance that is as close to the onginal

as can be achieved on any commer-
cially available mixdown recorder
Low noise figures, teo, assure opti-
mum mixdown/dubbing

Our work involves original produc-
tion for quadraphonic matenal. We
need a recorder that can get us
started without making any compro-
mises at all in sound quality How can

[ | corders are Just too rich for our

We've got to squeeze a multichannel
production recorder out of this year's
tight budget, and those 2-:nch re-

blood. How can we expand?

Q

we get rolling?

Get an AG-440C. The
B fourchannel version
is a fully professional
| half-mch multitrack
mastering machine
with the latest solid-
state electronics for extended
high-frequency response. You'll
appreciate motion sensing, the
easy-to-read VU meters, the large
level-setting controls, and the lhigh-
visibility record and ready indica-
tors. Your tape will be protected,
perform better, too, because the
heavy-duty transport has an im-
proved tape guidance system for
reduced skew.

Get an AG-440C. The
8-channel version with
Sel-Sync™, automatic
monitor switching,

|

[
automatic tension
adjustment, cap-

stan control options, transport re-
mote control, and tenth-of-a-second
start/stop will make you a big-
leaguer in the one-inch circuit. And,
of course, when you go all the way
with an AG-440C-8, you'll be ready
for all of the previously listed studio
operations. Just drop in the right
head assembly and get on with the
profitable activity.

TR
npnenny Hl
RN EERE R

o

Information about all the Ampex AG-440C

models is available from your local
Ampex distributor. Many config-
urations are now available from

 AMPEX

Ampex Corporation
Audio-Video Systems Division

stock. Ask for a demonstration today or send

for our literature. Ampex has the
answer to every sound recording
question, and the answer is

401 Broadway, Redwood City, CA 94063, (415) 367-2641

Circle 14 on Reader Service Card
www.americanradiohistorv.com
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Good Looks & Great Performance are yeurs
with the RUSSCO STUDIO/MASTER 505
Audio-Mixers! 5 mixing channels, 4 channels
each with built-in preamps, each adjustable
for mic, phono or hi-level, and the 5th channel
has 5 hi-level push-button inputs! The monaural
version has o built-in monitor amp! Built-in cue
speaker, cue on any channel! Push button key
switching & LED indicators! Built-in headset
amplifier, Allen-Bradley Mod Pots, FET monitor
muting! Available Now in Stereo or Monaural,
Cabinet or Rack Mount!

Fl 900009 N

You get the most '"headroom'’ for the money
(+18 DBM) with RUSSCO’'s New '‘FIDELITY-
PROC'™ and *'FIDELITY-MASTER"" phono pre-
amps. 8 models stereo or mono to fit your

needs, self-powered and featuring o unique
“easy-service'' case. Years ahead in engineer-
ing with economical prices starting at $92.00

~~pUSS5LO

ELECTRONICS INCORPORATED
1070 Brookhaven, Clovis, Calif. 93612
Phone {2091 299-2167

Circle 22 on Reader Service Card
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e It turns out that this issue features
some articles on the general subject of
education. I've gotten some mileage
out of this over the past few months,
what with all that business about
microphones, books and communica-
ting. So perhaps I should get off the
pot and move on to other things, like
how to quit worrying and make hit
records, or something.

Anyway, what more needs to be said
about education? A lot I guess, since
there seems to be no slackening of
inquiries about “How do I get started
in Audio?”

Since I've been invoilved in answer-
ing this question for a long time now,
I've developed some thoughts on the
subject of educating the audio man.
Much of this is just a variation on
things I've said before, but I guess it
beats reporting.

At the Institute of Audio Research,

| where I hide out between consulting
I and recording sesstons, I've been teach-

ing a resumé preparation class for a
while now. I wonder whether the
medical schools teach classes in “how
to get a job as a doctor” to the pre-
med students? Well, getting a job is
no cinch, especially these days, and
the resumé class is just an informal
guide to getting your thoughts to-
gether so as to make a reasonably
good impression. One of its purposes
is to get the students to realize that
they will surely not be hired as re-
cording engineers if their only quali-
fication is a diploma. There are many
lower rungs on the recording studio
ladder, and the line forms at the bot-
tom, not the top. And since there
aren’t too many jobs even at the bot-
tom, if you want one you've got to do
something to lessen the odds against
you. When a job turns up, you’ve got
to be better prepared than the others.

HOW PREPARE?

But since the qualifications are so
vague, how do you prepare? Do you
study music, electronics, noise con-
trol, or perhaps the fine art of the
“hype”? If you're looking for studio
work, you can use your Ph.D. thesis
in comparative noise reduction for
wall paper if you don’t possess a na-
tive talent for ego soothing. Musicians
who will cheerfully fly around the

world with a pilot they've never met,

wWwWw.americanradiohistorv.com

(d[D the sync track

or place themselves under the knife
of a misanthropic surgeon, will go ber-
serk if their recording engineer doesn’t
have “good vibes.” What matter if he
thinks multi-track is something that’s
made with lots of tires; so long as he
grooves—that’s what's important!!

So, where do you go to school to
become groovey? If you're asking the
question, studio work isn't for you.
(As usual, this column is oriented to-
wards recording studio education).
But, assuming you already possess
some native instinct for survival in the
studio, what else is needed?

Well, if you wanted to be a doctor,
there wouldn’t be much problem
spelling out the formal requirements.
They’ve been spelled out for years.
But studio work is quite another thing.
There is still no consensus of the for-
mal requirements, or even if there are
any. Some studios encourage educa-
tion, some don’t. Some colleges offer
courses in recording-related subjects,
and so do some studios. Some are
good, some aren’t. A few colleges
know lots about education, but noth-
ing about the facts of life in a re-
cording studio. Some studios know
lots about recording, but not a damn
thing about education.

And there you are in the middle,
wondering which way is up. Some-
times, I think the worst thing to do is
ask for advice, since every “‘author-
ity” has his own treasured opinion,
and rarely do they match.

ENTHUSIASM VARIES

Here at the Institute, I stumble
across many students who—for what-
ever reasons—have decided our pro-
gram is right for them. Or, maybe
they haven’t made that decision, but
have just landed in our classrooms by
chance. Well anyway, they're here:
and right or wrong, their reactions to
the curriculum are interesting, and -at
times frustrating. If the subject of the
day is bias, or some other cliff hanger.
their enthusiasm isn’t exactly inspir-
ing. In fact, a reasonably paranoid in-
structor may detect some ill-concealed
hostility. But let the subject turn to
something with a little built-in enter-
tainment value, and the interest picks
up dramatically.

We're now putting the finishing
touches on a control room, which has
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COMPARE

ADM’S NRC and the “Usual’ Consoles!

When you buy an Audio Designs NRC Console, you get a
professionally engineered unit built to the highest
quality standards. And you are assured of “no hassle”
service assistance whenever you need it. But that's

not all. You get extra performance and features not
usually found in the ordinary console.

s you get in ADM Console

I

. Look at the “unusual” extra

ADM FULL-FEATURED CONSOLES

e AUDEX —solid state audio reed switching system not the "usual” troublesome push buttons.
e SLIDEX—noise-free linear attenuator with elements sealed against dirt. . not the “usual” open elements (Noisy).
e VUE-Scan—bar graph TV screen for monitoring up to 28 audio channels,

switchable between peak and average reading not the “usual” mess of meters.
e 4-band, 14 frequency reciprocal equalizer on all inputs not the “'usual” 3-band. Ll
e 4 sets of Machine Remotes. .. not the “usual” one or none.
e Full quadraphonic capabilities with 4 joy sticks not the “usual’” one or two joy sticks.
e Simultaneous multi-track (8, 16, 24 track), quad, stereo and mono outputs not the “"usual” multi-purpose outputs.
e Complete tip, nng and sleeve patching not the “'usual” miniature size or

limited patching.

e 4 cue channels not the "usual’ one or two.
® 2 s0l0 systems not the “usual” one.

5-Year Warranty on parts and labor not the “‘usual" 90 days to one year.

AUDIO DESIGNS AND
COMPOMENTS MANUFACTURING. INC.
LA e 16005 Sturgeon
Rosevitle, Michigan 48066

Write or call colleci
Phone: (313) 778-8400. Cable: AUDEX

for further information
on the UNusual
ADM Console.

in Canada: TELAK
Scarborough, Ont.
{416) 438-3804

Cirele 15 on Reader Service Card
www americanradiohistorv com
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the synctrack (cont.)

already been used for some seminars,
and by the time this sees print. for lab
sessions. During the construction
stages, we've had to beat the students
off with sticks. The same students that
have to be tied to their seats when
the subject is the hysteresis loop. The
enthusiasm is great. I suppose. [ don’t
recall getting so worked up about lab
courses back in my student days; but,
of course, that was before electricity.

Sometimes the students want to skip
all the education stuff completely, and
just spend their time in the control
room. In fact. if we weren't careful,

it could easily turn into a great big
20 to 20,000-Hz sand box.

I wonder if the sight of adding ma-
chines and ledger pads quickens the
pulse of accounting students the way
consoles and such affects our classes?
Probably not. But then. adding ma-
chines are predictable gadgets. In fact.
they're so damn predictable. they even
come with an instruction book. And,
if you give the whole Principles-of-
Accounting-II class a problem, they
should all come up with the same an-
swer. Those that don’t are wrong, and
their mistakes can be corrected, for

UICK.

WRONG.

it's only $230.

leather case.

HOW MUCH
DOES A NEUMANN
KM84 COST?

And that's for traditional NEUMANN quality! It’s also true
for the KM 83 omni-directional and the KM 85 cardioid with
built-in low frequency roll-off. The KM 84 and KM 85 feature
the NEUMANN "linear admittance'’ cardioid capsules which
maintain linear frequency response even for a sound source
as much as 135 degrees off axis. This means that unavoidable
leakage from off-mike instruments, while properly attenuated,
will remain natural sounding, without that typical low-end
boost and high-end roll-off. For extra flexibility the 83, 84 and
85 screw-on capsules are available separately.

So. remember: you never go wrong with NEUMANN. And
now. even the price is right: KM 83, 84 or 85, just $230 com-
plete with swivel, pop screen, and also a genuine

Fo' more intormation we te
GO T HH.A N
AUDIO CORPORATION
Headauarrers 741 Washington Street. New York. N 10014
{212) 741-7411
wes:CoastSales Ottice 1710N LaBreaAve Hollywood,CA90046
(213) B74-4444

(=)
A o

there is a step-by-step right way to
solve any problem.

NO ‘RIGHT' WAY

But accounting techniques can’t be
applied to recording. There's no right
way to convert music into magnetism.
At best., you should know something
about music. and something about
magnetism. and then work out your
own technique. You can waste a lot
of time trying to work out that tech-
nique in school. Every minute spent
at the school’s console could probably
have been better spent at the black-
board. In other words, there's a time
to play recording e¢ngineer, and a time
to learn.

Of course, blackboards aren’t fun
and games. But if it's kicks you're af-
ter. why not spend your tuition on
booze or some other immediate turn-
on? It'll wear off in a while and leave
you with nothing. but so will show-
and-tell at the console. Unless you're
actually under fire on an actual session
—say, recording the school’s band, or
broadcasting on the school's radio sta-
tion. those let's-pretend sessions that
let you be the Walter Mitty of the re-
cording industry are more for your
entertainment than instruction.

So here we arc with a multi-track
Neve console, lots of Dolbys. Ampexes
all over the place, four different speaker
systems, Kepexes. plenty of patch
cords. and a man from the Institute
who wants everyone 10 sit quietly in
the classroom and marvel at the fine
points of the polar pattern. What frus-
tration!

But, if you can’t get through the
theory stuff, you're not going to get
maximum mileage out of all the knobs
and switches. either in our lab sessions
later on, or in your recording sessions
much later on. Speaking of much later
on, if you're still just getting started,
don’t lose sight of the fact that the ad-
vance of technology is not going to
come to a halt in your honor on the
day you engineer your first record.
There are a lot of engineers around
who really believe they have nothing
further to learn. Don't become one of
them. n

Copies of db

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

University Microfilm, Inc.
300 North Zeeb Road
Ann Arbor, Michigan 48106

Circle 23 on Reader Service Card

www.americanradiohistorv.com


www.americanradiohistory.com

Announcin
the secon
generationin

digital delay
systems...

The Delta-T 102 Series
with a 90 dB dynamic range

Four years ago Lexicon in cooperation with Gotham Audio
introduced the industry’s first all electronic audio delay system

— the Delta-T Model 101. Practical experience and heipful
suggestions from users accumulated since that time have enabled
Lexicon to create the Delta-T 102 Series. The 102's offer a new
Jevel of performance and flexibility previously unavailable to

the industry.

Using proprietary digital techniques the Delta-T 102 Series
provides, along with other advances, a 90 dB dynamic range and
significantly lower noise and distortion.

The 102 Series has been carefully engineered to meet a wide
range of requirements:

For example, the system may contain 1 to 50 outputs, 2 ms to
3.2 seconds of delay, and remote console mounted controls and
headroom indicator. Fully modular construction permits simple field
expansion and maintenance by module plug-in. Three basic
models in the 102 Series allow economic selection of frequency
response and delay interval for sound reinforcement, studio and
laboratory applications. All models feature a 5 position 40 dB
headroom indicator which assures correct level setting.

And the cost of the 102 Series is revolutionary. Although providing
the dynamic range of a 15 bit system, the 102's are priced
competitively with present 10 and 12 bit units.

Delivery is 45 days.

For complete information write Lexicon, [nc., 60 Turner Street,
Waltham, Mass. 02154. Or telephone (617) 4 891-6790.

Dealer inquiries invited.

Xicon

Circle 16 on Reader Service Card
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A Prime Training
Ground For Broadcast

€ngineers of the Future

Finds a Stanton
Cartridge in Every
Head...

Shown above during a daytime session at WCWP are:
Michael A. Phillips and Phil Lebowitz .

Not many college radio stations are
as fortunate as WCWP of the School
of the Arts at the C. W, Post Center,
Brookville, L.I,, in possessing such a
magnificent building and studios. But,
college radio stations all over the na-
tion, in ¢common with WCWP, prefer
Stanton cartridges for all their turn-
tables.

WCWP has become a well known
source for radio stations in search of
Broadcast Engineers, for here the
young trainees learn what they must
know in order to qualify for that posi-
tion in a regular commercial station.

William J. Mozer, Director of WCWP,
and an Engineer at WABC says:

“We have never used anything but
Stanton Cartridges on all of our turn-
tables. Currently, we are outfitted with
the 681 EE which meets our needs
both in terms of reliability and excel-
lent sound quality in on-the-air play-
back as well as in cur production of
transfers. We are looking forward to a
future step-up to the new Stanton 681
Triple-E".

Stanton is the choice of a great
number of college radio stations, just
as it is for the great majority of com-
mercial broadcasters. That is because
Stanton cartridges are the Profes-
sional Standard and possess out-
standing ability to withstand rugged
handling without sacrifice of audio
quality. Their excellence and reliabil-
ity assure the highest quality sound
with minimum maintenance.

Whether your usage involves Broad-
casting or Home entertainment, enjoy
professional audio quality with Stan-
ton products.

Write today for turther information to
Stanton Magnetics Inc., Terminal Driive,
Plainview, N.y. 11803

All Stanton cartridges are designed
for use with a#f two and four-channel
matrix denved compatible systems.
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o Since learning that this issue is to
be about education, I have collected
some reactions on the subject. While
many people agree with my general
criticisms of the educational establish-
ment, a few, particularly within the
establishment, disagree with me. It
seems as if we must be talking about
a different world!

The real differences are in time
and place. Some have interpreted me
as comparing education in today’s
America with that in my native coun-
try. But my knowledge of the situ-
ation in England dates back to when
it was not so bad there, either, so
that is not true. Others see their own
efforts as being constructive, and as-
sume that to be representative of the
picture as a whole.

The experience at Brigham Young
University last summer was enlighten-
ing. Everyone there impressed me as
having the same kind of insight into
the problems as my own. And I re-
ceive letters from readers indicating
that other institutions possess a qual-
ity that, at least as seen from the in-
side. is at variance with much that I
have been criticizing. But the partici-
pants of that workshop, who came
from everywhere else, certainly had
needs that would never have devel-
oped, had the whole system been do-
ing what it should.

So what is the truth? Is it a matter
of picking a good institution? I wish
it were that simple. Then we could
list the colleges that offer the requis-
ite curriculum, with various “star rat-
ing” annotations. But it is not that
easy.

We must of course give credit
where it is due. But we cannot imply
that things are generally improving
when the facts are clearly otherwise.
Twenty years ago. when 1 came to
this country, I was very disappointed
with the lack of preparation evidenced
by young engineers. not just in onc
place, but as an industry standard (or
lack of standard).

This condition has changed, only
for the worse. My own observations.
as well as complaints I repeatedly re-
ceive, from many quarters. confirm
this. As basis for discussion of the
reason. let me refer to something that
is currently happening in Oregon's
school system,

Last year the legislature, in col-
faboration with the State Department
of Education, introduced a directive
that every school district establish new
graduation requirements. When you
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cut through the volumes of words, its
issuance is based on recognition of the
need for graduation to be indicative
of more than the fact that kids have
sat through so many prescribed courses
and acquired a certain minimum
grade level.

The directive even included men-
tion of the need to introduce a “life-
long learner” requirement. In a chang-
ing world, people need to be able to
keep up with change, so that made
sense. But as I have visited various
groups working on these requirements.
it has become obvious that teachers
have no idea what that means.

In discussion with such eommittees
around the state. I constantly en-
counter the argument that what the
law specifies is “survival require-
ments.” My viewpoint is that survival
depends on some of us. at least. being
able to kecep abreast with change. But
these teachers repeatedly assure me
that, if a person can ask the way to
the welfare office. and can write his
name on the forms and fill in the
spaces, he will survive.

Their attitude is that the government
will look after everyone. Whether you
believe it or not. that notion prevails
among our curriculum designers to-
day. I could not believe it. But I meet
it repeatedly.

Our nation has embarked on a
“problem solving”™ fad. Now, problem
solving is an engincer's specialty. so it
sounds, first off, as if our nation is on
the right track. But we need to take
a closer look at what they mecan by
problem solving.

In an engineering context. problems
are solved. period. A problem solved
does not need solving again. Progress
results. Not so in our national prob-
lems. Everyone has his own problems
today, to a far greater extent than a
decade or two ago. And what 1 learned
at these school committee meetings re-
flects the pattern of pational thinking:
let the government solve our problems
for us.

Whatever your problems may be.
you are the only person who is fully
eognizant with them. So if you set
about solving your own problems. you
will evolve the best and most direct
way to solve the problems of the com-
munity (if the government allows you
to). But if, as most Americans arc
now conditioned to do. you take every
little piece of a problem to some dif-
ferent government agency. what can
you expect?

Each agency knows only a tiny
piece of your particular situation and
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Our new E series audio equipment will
improve your sound and cut your
costs . . . or your money back!

- @

TURNTABLE
PREAMPS

STUDIO MONITOR
AMPLIFIERS

MIC & LINE
AMPLIFIERS

<

REMOTE POWER
CONTROLLERS

AUTOMATIC TAPE CARTRIDGE

& CASSETTE LOADERS

TEN DAY FREE EVALUATION AND 2 YEAR GUARANTEE
INSURE YOUR UNCOMPROMISED SATISFACTION

TURNTABLE PREAMPS
Preamps costing almost 3 times more will not com
pare with these units. RIAA/NAB equalized 1db,
0.3MV sensitivity at 1KHz for -+4dbm out, balanced
outputs, 3db s/n at 10mv in, 0.05% distortior
2idbm max. out. Imternal power supply.

MP-8E Mono $86

MIC & LINE AMPLIFIERS

Dual function and superb performan ce. Inputs for
mic and line, *+0.5db response z-20K} 67db
f n mic ¢l 1 26db ] ts
Balanced inputs & outputs, 21 m out m 0.1¢

distorl Internal power supy

MLA-1E Mono $98
MLA-2E Dual Mono/Stereo $139

AUDIO DISTRIBUTION AMPLIFIERS

From 1 in/6 out to 20 in/80 out in one small pack
age. Whatever your distribution requirements e
have an answer. All units meet or cxceed the fol
{ ; specifications:  Balanced bridging/match
inputs, balanced 600ohm outputs, +0.5db re-
spons¢ 10Hz-20KHz, 3db 5Hz-10KHz, 26db gain,
21dbm out. max. capability, 0.1% oc less distor-
tion, outputs isolated by 80db, hum and noise 90db

down referenced 1o -+-27dbm out. Internal power

supplies

DA-6/E Table top. 1 in/6 out $131
A-6R/E R: mount. 1in/6 out $146
DA-6BR/E  Rack mount. 1 in/6 oul. Individual

level controls for each output. $165
DA-6RS/E  Rack mount. 1 in/6 out stereo or 2
in/12 out mono $229
DA-16BR/E Rack mount in/8 out stereo or 2
in/16 out mono. Individual output
level controls, selectable metering &
headphone monitoring $287

DA-2080/E  Rack mount main frame with protected

power supply, metering & headphone
monilor. Will accept up to 10 slide in
modules. Each module has 2 inputs
& 8 outpuls. Individual output level
controls & selectable meter switch. Up
to 20 in/80 out.

DA-2080/E Main Frame $150
DA-2080/E Modules 2 in/8 out $135 ea.

AUDIO CONSOLES & CONTROLLERS

Our new serics 35 audio controller introduces a
new concept in audio mixing. Allows separation of
ontrols from the audio functions. Controls can be
placed in any convenient location in the studio,
while elecironics may be mounted anywhere for
easy maintenance & hookup. Remote DC control
for completely unaffected audio.

This versatility gives you a custom designed con-
sole at a standard production model cost.

Features include; 8 channels, mono, dual channel
mono, stereo, dual channel! stereo, or combina-
tions; paralleling 2 units for quad, fail safe power
supply & plug in interchangeable cards.

Performance specifications are; 0.3% or less dis-
tortion, 124dbm equivalent noise on low level chan-
nels, approximately 25w power consumption

-70db crosstalk, balanced bridging/matching In
puts & response within == 2db 20Hz-20KHz. Series
35 audio controllers start at $1200.

AUTOMATIC TAPE CARTRIDGE AND CASSETTE
LOADERS

So easy to use & accurate that our largest winder
competitor has been using one of these to load
their own carts.

Eliminates guesswork. Set the dials to the length
desired. The exact amount of tape is fed onto the
art or cassette hub and then shuts off automatical
y. Also has exclusive torque control for proper
tape pack on diiferent size hubs. Winds at 30 IPS.

ACL-25/E $185
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Wwinders also come in higher speed models (ACL
60 series). Same operation as above but winds at
60 |PS. Accepts 14" pancakes.

ACL-60T/E  (tone stop only $266
ACL-60B/E  (Blank tape loader $331
ACL-60BT/E (for both prerecorded and

blank tape $375

STUDIO MONITOR AMPLIFIERS

Exceptional reproduction! Internal muting. ==2db
response from 20Hz-40KHz. 25w music power, 20w
RMS into 8 ohms. Hum & noise 65db below rated
outputs.

Distortion less than 0.23% at less than 20w out
1% or less at 20w. Works into 4-16ohms. Balanced
bridging inputs, variable bass contour, internal over-
load & short circuit protection.

SMA-50/E Table top (mono $125
SMA-500/E Rack mourt (mono 142
SMA-1000/E Rack mount {stereo-40w $196

REMOTE POWER CONTROLLERS (DUAL)

Safe, transient free means of controlling 110V/AC.
Turntables, on the air lights, etc.

PR-2  (toggle switch on/off) $39
PR-2B (momentary contact actuation) $54

Give us a call or write today for further details.
You’ll be money and performance ahead.

CALL COLLECT — (916) 392-2100

WRITE — 3516-C LaGrande Boulevard
Sacramento, California 95823

RAMKO RESEARCH
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Put your
mohey

where your
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|
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Sharp words
But sound ad
vice when you re
choosing a mi
crophone for
voice recording

And when 1t
comes to faithful
voice reproduc
tion in the most
demanding re
cording and
broadcast sit
uations. we dont
know of any mi
crophone that
can compare
with our Beyer
M 180

The unigue
double ribbon
design of the
M 160 can un
erringly reproduce the most subtle
nuances of speech and music And
its super cardioid pattern assures su
perb front to back discrimination while
rendering the M 160 almost immune
to feedback

Naturally. this kind of quality and
performance doesn t come cheap
The Beyer M 160 costs $230.

But when you think about it that s
a smail price to pay for never having
to say you re sorry

Another Revox Corporation
H H 155 Michaei Drive
innovation Syosset, N.Y. 11791
from

Eugen Bevyer

71 Heilbronn/Neckar
Theresienstrasse B
West Germany

Beyer Dynamic,
the microphone
people.
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is quite unconcerned with the other
pieces of your problem, telling you
to take them somewhere else. So we
have a number of departments. each
concerned with a mass of tiny pieces
of problems from a great many peo-
ple. Apart from the fact that such a
disjointed approach is very inefficient.
it also completely misses the relation-
ships between the problems.

Currently, two big pieces of the na-
tional problem concern energy and
pollution. Anyone with an engineering
economics background immediately
knows that pollution results from mis-
use, or waste of resources, a direct
cause and effect connection. But we
find separate agencies trying to do
quite opposite things approaching pol-
lution and waste, as if they were en-
tirely separate matters! The same situ-
ation is repeatedly found, relative to
people’s individual problems.

In the school situation, actual ap-
plication of the “lifelong learner” prin-
ciple would streamline existing cur-
ricula, cut out duplication and rein-
force ways of learning new things. The
system would end up doing a far bet-
ter all around job at lower cost. In-
stead, what do educators do?

They will not cut out anything.
Everything already in the curriculum
must stay there. Something mysteri-
ously called lifelong learning must be
added as an extra. Nobody really
knows what it means, but it is an ex-
cuse to employ more teachers and
that is just fine.

Perhaps this hints at a way to se-
lect the better places to learn. What
we have been saying applies. guite uni-
versally, to institutions that look to
government funds for everything they
do. Suggest something to them, and
their response is, “That sounds good.
now how can we use the idea to jus-
tify getting more funds?' Maybe you
were really talking about getting bet-
ter and more education for less mo-
ney, so that makes you wonder if they
were even listening to you!

The only hope of breaking away
from that will be found at institutions
that do not chase government fund-
ing. This explained what [ found at
BYU. They are concerned with doing
the right thing, not with doing what
they can get funded.

MEDIATED INSTRUCTION

Perhaps we are hopelessly commit-
ted to the notion that, before students
can learn something, the teacher
should already know it. But adherence
to that notion is suicide. We are never
going to change the great mass of
teachers, to enable that to happen.
So we must concentrate on reaching
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Don’t let its size or price fool you!

.

uw .
P ulﬂu: .
Lol

omz

The TO-1 is a new pocket size battery
| powered test oscillator specifically de- |
~ signed for testing, aligning, and trouble- |
- shooting audic equipment, transmission |
lines and systems. It permits testing of
frequency response, distortion, gain,
crosstalk and noise for almost any type
of equipment. Its performance and
specs are of the highest standards, mak-
ing it an indispensible tool for audio
measurements and maintenance, yet it
easily slips into your shirt pocket! i

TO-1 SPECIFICATIONS

Switch selectable frequencies:
30 Hz, 400 Hz, 1 kHz, 15 kHz ™
Balanced outputs:
+4 dBm and -56 VU into 200 ohms
Frequency response: +0.1 dB
- THD (total harmonic distortion):
less than 0.05%
Frequency accuracy: 5%
Frequency stability:
2% for temp. 32-104 degrees F.
Source (output) impedances:
600 ohms 5% at +4 dBm,
200 ochms £5% at -56 VU
Current drain: 5§ mA with 9V supply
Size: 7%" x 2" x 1
Weight: 6 oz. (169 gm)

. Designed to feed a 600 ohm line at 24 |
~ dBm, the TO-1 balanced output can >
. feed any patch bay using a simple ]
patch cord. A calibration curve sup-
plied with the unit indicates the output
level for other load impedances as well. |
An internal trim pot provides an addi- |
| tional variation of oscillator output.
. For testing purposes, the TO-1 can
be used as any other type of high qual- :ll
ity audio oscillator with the additional =
ability to truly resemble a floating bal-
anced signal source, with distortion and |
noise levels matching the best available
microphone. It is a perfect substitute
for any unbalanced signal source as well. |
Since it is battery operated, it can be
used as a portable test oscillator in
practically any field situation. At its
~ low price, it can be an indispensible
¥ tool in any studio, shop or station.
| The TO-1 carries a 1-year warranty.
. To order, send check for $59.95
(includes shipping costs) (N.Y. State ‘
residents add 7% sales tax) to:

TIMEKEEPER
Box 35, Great Neck, N.Y, 11021
i =
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P iy 3
The answer to the nixc st’
prayers! Smooth, quiet,® and forever- Waters

MystR® conductive plastic faders.

The Waters line of professional audio controls
covers every need of the professional record-
ing or broadcast studio. Linear or rotary
motion, mono, stereo, or quad, all using
Waters' glass-hard MystR conductive plastic
elements and slip rings and precious metal
contacts. Only Waters audio controls are
made using our automatic curve shaping
to provide linear, modified audio, or loga-
rithmic tapers which really track. Standard
impedance values of 600 or 10,000 ohms avail-
able right now.

if your thing is mixing, we'll help you. Send
today for full information on Waters pro-
fessional audio controls. Or call us at 617-
358-2777 if you can't wait for the mail.

r-——--—---

WATERS
MANUFACTURING

AGAPA INC
Longfeliow Center Wayland. MA 01778

I'd like further information on Waters attenuators
and MystR conductive plastic elements.

-1 Send me your attenuator brochure and '"'The
MystR Story"".
I need additional information:

Name

Position

Company Phone
Street City
State Zip
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theory & practice (cont.)

the students. which is where mediated
instruction, including audio-visual ma-
terials comes into the picture.

That is an important reason why
this publication and its rcaders need
to involve themselves in education.
How else will mediated instruction
crcated by the audio industry ever
succeed? leave it up to some teach-
ers. and they will merely use it to
continue what they are already doing.
That is the only way they can think.

—-xShfpped from

inventory
Mfrs. of
Amarhne reels

s 20

FOR
MAG (ﬁ // 3]2/298-5300
TAPE 1241-Rand Rd. Des Plaines, Hl. 60016
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SESCOM’S NEW CABLE TESTER

Tests For: Continuity e Opens e Shorts o
Phasing — Professional Net $21.50/Send
for Spec Sheet

Quality Engrneered Sound Products

- | SESCOM, INC.
P. 0. Box 530, Gardena, CA 90247 U.S.A.

{213} 770-3510 » TWX-910-3286189
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of the supply-reel motor
inches

recorders and tape duplicators
all others
D

ATTENTION AMPEX OWNERS: TENTROL provides constant tape ten-
sion from beginning to end of any size tape reel by controlling the torque
Ends pitch change with reels as large as 14
I Extends head life O Improves high-frequency performance O
Kit is easily installed in the field on nearly all Ampex professional studio
1 270 for Ampex AG-440C kit; $300 for

INOVONICS

INCORPORATED

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

Often. the programmed instruction.
following lifeless directives, turns into
something arid itself. negating its very
purpose.

For example, before I left Teaching
Research. the last assignment I was
offered was to update a mediated and
programmed course in Dental Ana-
tomy. This six or seven part course
started by telling the dental students,
in very easy bites. (sorry about the
pun) what a tooth is.

For example, it would tell them.
“The enamel is the hardest part of a
tooth.” Then it would ask, “What is
the hardest part of a tooth?” Then
perhaps. “The enamel is what part of
a tooth?” If the student could cor-
rectly answer those questions. he
would proceed to the next piece. In
the whole course, there was nothing to
promote intelligent thought, such as
why teeth, or the jaw they are in, are
made that way, to serve the function
of eating.

Presumably. a year or two later. as
he pushed a drill into someone’s tooth.
the student would discover how hard
enamel is. I asked about the rote fact
orientation of the course, because if [
revised it, I wanted to change that.
There was a reason: students who en-
ter dental college are incapable of
creative or intelligent thought. so we
must not expect it of them!

')

&
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AVOIDING THE FUNDING TRAP

My apologies to dentists, but gov-
ernment funded projects are commit-
ted to that kind of philosophy. Teach-
ing material can be updated, but not
made creative. The only hope is out-
side of government funding. Let me
illustrate what can be done, by briefly
telling a little about what we are do-
ing at Educational Research Associ-
ates, without a penny of government
funding.

The course on Basic Electronics pre-
pares the student for continued growth
as technology advances by showing
him how advances are made, ncw ideas
developing from established concepts,
not just feeding him so-called facts,
all predigested.

The course in English includes all
the grammar and syntax anyone would
ever need, quite enough to pass the
currently administered English tests.
But it is organized around the concept
of communication: that speaking and
writing constitute sending, while listen-
ing or reading is receiving. The im-
portant thing is a good connection.
which needs attending to from both
ends. The course comes alive with ex-
amples of communication gaps. and
how they may be overcome.

The Physics course tells how we
find out about the world around us.
starting from everyday observations.
too many of which we pass up without
thought as commonplace, and pro-
ceeding to the last lesson. on “Look-
ing Forward to the Twenty First Cen-
tury.”

The Problem Solving Arts course.
discarding the wornout old and new
math approaches. sets about finding
easier and shorter ways to solve in-
creasingly difficult problems, starting
with the very simplest. It concentrates
on many practical techniques that con-
ventional courses omit, such as track-
ing down mistakes, being sure of right
answers, linking together concepts
that enable the student confidently to
attack new problems that he has never
seen before.

But these courses are only exam-
ples, small pieces of the solution to
the tremendous need for clarity in
education. If we are to revitalize edu-
cation, once again, matching approach
to what is really required, we need
to simplify that instead of becoming
overwhelmed with top-heavy programs
designed to remedy educational defi-
ciencies that should never have ex-
isted. In any learning situation. first
we must grasp the basics involved and
then decide how we can present them
in the most efficient. meaningful way.
If necessary we can achieve this
through, and in spite of. the system.
And once we have done it, we need
to go to work and to do more of it. B
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Audio Visuals in Education

e Most professional ceducators are
aware of the great variety of audio-
visual devices and materials available
for their use in teaching. But they, as
well as their students. may not be
fully cognizant of all the latest equip-
ment and applications or aware of
those who use the equipment and de-
vise the techniques and related soft-
ware.

One of the best ways to keep up
with what is new in any ficld is to
attend exhibits and conventions de-
voted to the specifie fields of interest.
An example, devoted to the educa-
tional and training hardware and soft-
ware, was the 1974 convention of the
Association for Educational Commu-
nications and Technology. This or-
ganization, headquartered in Washing-
ton, D.C., provided members and any-
one else who was interested, with a
very large exhibit of equipment. dc-
vices, and materials available for use
in education, as well as many discus-
sion sesstons related to education. its
media, and the latest in concepts and
techniques.

The convention took place carly m
the year. ran a full week. and had
about 250 exhibitors of items ranging
from stick-on labels to complex video-
editing systems. Presentations covered
such subjects as cducation of minor-
ities, teaching the handicapped. uses
of various types of equipment. and
other cduecation-oriented subjects. Be-
fore taking a more specific look at
this convention. the cquipment, the
applications and the possibilities for
students in the related fields, here’s a
brief look at the AECT.

The organization is made up of
those dircetly or indircctly involved
with education, training, and related
audio-visual materials. That would in-
clude teachers, principals, superinten-
dents, curriculum specialists. training
directors, librarians, audio-video spe-
cialists, graduate students, behavioral
specialists, and educators in religious.
industrial, military, medical and gov-
ernmental organizations. There arc
also business memberships whereby
companies and their employees can
participate and contribute to the pro-
grams of the AECT.

SUBJECTS COVERED

For the educators, the titles of some
of the subjects covered in the presen-
tations werc: “All About 1. an intro-
duction to Instructional Technology
by A. C. Wagner of Wagner College.

covering ways and means of maodern
communication techniques for class-
room use, the growth of technology.
current practices., and theoretical ap-
plications; “Academic Tradition and
Instructional Technology™ by 1. E.
Fraley and E. A. Cargus of West Vir-
ginia Univ.: “Population Education™
by Ralph Wileman of the U. of North
Carolina; “Understanding the Black
Learner™ by Lionel Duncan of Mor-
gan State College; “Today's Commu-
nity College™ by David Jenkins of Ber-
gen Community College: “Producing
Multi-Image Presentations™ by Doug-
las Crane of Arizona State Univ.: and
“Slide/Sound Technigues™ by Steve
Cartwright of the American Hospital
Association. This very brief listing of-
fers some idea of how wide a range of
interest the sessions took into consid-
eration.

Among the exhibitors. about half
were involved or directly associated
with softwarc. That would include
companies which publish text books.
instruction manuals. magazines, cn-
cyclopedias. catalogues, and charts. as
well as makers of globes. models. and
maps. Also in this group might be pro-
ducers of slides. films. transparencies,
taped programs, and the makers of the
materials on which these audio-visual
aids are produced. In this group alone.
many of the items shown and demon-
strated are usually taken for granted
by those that use them. But if con-
sideration is given to the design and
making of these ecducational aids, a
great number of present and future
careers become apparent. {(In fact, it
might alsc be well to give a good

deal of thought to the improvement of
the present and creation of new fu-
ture instructional aids to keep up with
the potential of the technical advances.
But that’s a whole 'nother subject.)

SOFTWARE CREATIVITY

In the software fields, there is great
potential for those with creative, ar-
tistic and production talents. Among
the most widely used matcrials in any
classroom is the cducational film.
Many of the film exhibitors produce
and distribute these to  intcrested
schools or institutions and offer pos-
sible futures for talented young people.

Let it be said here that no exhtbitor
made any specific mention of oppor-
tunitics. But it is quite easily seen
that with the number of this type of
exhibitor, and the number of applica-
tions for thcir product. here is a field
worthy of exploration for the future.
Creativity in handling the camera, di-
recting others to do so, editing the
film, developing negatives and intro-
ducing special color and movcment
cffects can help greatly in the produc-
tion of an interesting and important
cducational aid.

There is also a very vital position
in the film production arca for the
audio specialist who is involved with
recording sound on the filming site. in
the studio. mixing the components,
editing and introducing special effects
and then re-recording the final sound
track onto the final film. It may be
true that a picture can be worth a
thousand words, but in education the
oral portion of the lesson can be as
important, if not more so. than the
pictures and they (the audio tracks)
should be as good as they can pos-
sibly be.

There are also creative possibilities
for writing talent in the creation of
the oral and written material to he
used for communicating cducational

An example of the sophisticated equipment being used for educational
audio/visual programs is this Automated Cassette Duplicator system, produced
by Recortec, Inc. of Sunnyvale, California. The system shown has been

installed for Educational Sensory Programming (ESP), an Arkansas based
corporation producing prerecorded educational cassette programs. The ACD

high speed. duplicator copies tape at 32 times normal speed and simultaneously

loads the recorded tape into cassette shells to produce the finished product
in a one-step operation. Near the equipment are Bill Lawless of Recortec (left)
and Bob Nelson, executive director of E.S.P.
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sound with images (cont.) projectors, and filmstrips which are
alse widely used either with or without

information to others. Artistic talent an accompanying sound disc or tape.

is invaluable in the production of
much of the material used in film and
slides. Those who specialize in the
production of graphics, illustrations,
animatics (drawings used in place of
live talent for some film material) can
also find possible epportunities in soft-
ware production companies. Incident-
ally, although film production was
mentioned here. there are similar pos-
sibilities for those who are interested
in slides. another very widely used
training material, and also in trans-
parencies which are used on overhead

HARDWARE POSSIBILITIES

Among the hardware exhibitors,
there were the usual manufacturers of
film projectors (both 8 mm and 16
mm), slide projectors, various software
production devices, makers of tape
and technical equipment such as tape
recorders and remote access devices,
manufacturers of programmed learn-
ing and response systems, and compa-
nies that offered associated equipment
or furniture such as language labs and
study carrels.

IT DIDN'T EXIST
SO WE DESIGNED IT OURSELVES

3 I & .-:.
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AUDIO BY ZIMET IS PROUD TO ANNOUNCE
THE SOUND WORKSHOP 882 RECORDING/P.A. MIXING CONSOLE

To fill a need for our own commercial sound work, we at AUDIO BY ZIMET
have combined forces with the SOUND WORKSHOP and designed an 8-in/2-out
mixing console of superlative performance which is equally at home in the
studio, or out in the field for sound reinforcement. Unconventional design and
construction have allowed us to maintain professional quality throughout, yet
maintain a modest price tag.

All 8 inputs include:

+ mic/line switching-transformer- * monitor send (pre-fader} for
less low impedence mic inputs independent monitor mix
* wide range feedback-type trim * echo send (post fader}
control + panning to both main output ‘
* high and low frequency equali- busses
zation (=15 dB) + calibrated rotary-type fader
* solo activate switch with provision + independent channel output for
for monitor buss interrupt multi-track recording and special
* channel mute switch effects |

Outputs: left & right program: monitor; echo; solo; 8 channel directs.
Meter panels. monitor switching box, and other accessories available.

| The SOUND WORKSHOP 882 RECORDING/P.A. MIXING CONSOLE is just
one of a growing line of quality professional audio products, which carry a
| 2-year parts and labor guarantee.

At $1200, we feel the 882 is a sensible price/function compromise, with no
compromise on quality. Write for detailed spec sheet, or send $3.00 (appli-
cable towards purchase) for complete operations manual.

< Sound Workshop ©

l AULDIO BNy

exclusive distribution

| 1038 Northern Blvd., Roslyn, New York 11576 . 516-621-0138
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But the largest and most impressive
exhibits (judged in part by the num-
ber and interest of passers-by who
stopped to look and learn} were those
devoted to demonstrating video equip-
ment. Since video has become avail-
able to the training and educational
fields, it will (if it hasn’t already) sur-
pass all other methods of transmitting
information, not only in total mass
and quantity, but in effectiveness as
well. The number of video exhibitors
may have been small, but their prod-
ucts have become accepted by so many
in their homes before this, that now
it has become a most natural carry-
over to educate in the classroom.

Among the exhibitors there were
manufacturers of TV sets, cameras,
video recorders. and complex studio
production equipment and systems.
Much of this equipment is now being
used in schools from the lower grades
to the universitics, and many educa-
tors and students may be aware of the
general systems being used. There are,
however, some newer units worthy of
mentioning, not only for their capabil-
ities and possible applications, but also
for their potential to the student inter-
tested in getting involved in video as
a future career.

ADVANCES IN TAPE

The equipment shown at the con-
vention included the now standard-
ized % -in. tape width (which means
that recordings made on any Y2-in.
machine of any manufacturer con-
forming tp the standard can be played
on any machine of any other maker
also following the prescribed require-
ments), units using the same 2-in.
tape width but in cartridges or cas-
settes, and machines using the newer
% -in. tape width in cassettes. In this
latter category, it was not possible to
edit the tape to produce a clean cut
from one scene to another (the cut
part of the tape caused a roll-over of
the image on the screen) until re-
cently. Now there is equipment and a
system for making a professional cut
that is totally undetectable if per-
formed properly.

In fact, there are several systems
for accomplishing this. One uses a
small master console to set up the
tapes and then record only those por-
tions that are desired in the final pres-
entation. Another uses a very intricate
computer to perform professional edit-
ing clectronically whereby a complete
sequence or showing can be assem-
bled automatically by presetting the
proper information in the memory
banks. There is also a system for mak-
ing editing notes with an electronic
pen which allows the equipment to
make the cuts according to the instruc-
tions.

For those interested in the techni-
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cal fields. there does not seem to be
any end to the possibilities of the fu-
ture. For thosc interested in present
applications, this newest development
allows a complete production facility
to be built in a central location from
which video cassettes in the -in.
format can be distributed to other lo-
cations. Since the 34-in. format has
become an unoflicial standard. tapes
can either be sent, or transmitted via
a cable system and recorded on match-
ing equipment at the other locations
on the system. Cable and microwave
transmission have had a very great ef-
fect in the distribution potential of
television. Within a school, for ex-
ample, it is possible to show an ex-
periment to any number of classes
even when it might be almost impos-
sible for the students in the lecture
room to sce the cxperiment clearly
without TV.

LINK WITH VIDEO

Now, with color equipment, and the
small  hand-held  camera  becoming
available for technicalty acceptabie
pickups at a fairly moderate price, the
video system can go almost anywhere.
Whole portable recording systems, in
both Y2-in. and 3i-in. formats, pro-
vide the producers and the schools
with a most valuable and effective tool
in the education process. Recording
on battery-operated units and then
playing back {with or without editing)
immediately or in some other location
provides the educator with a system
and technology that can have greater
influence in the lcarning process than
almost any other medium. The abil-
ity to store programs for future show-
ings or to erase them as soon as de-
sired and to usc the tape again can
make the video system more widely
used than other type of teaching de-
vice.

Here, too, the opportunities for
carcer-minded students are unlimited.
Production, writing, technicai (cam-
cra-person.  cditor. sound man—or
woman) arc only a few of the possi-
bilities. Here. also. great importance
should be placed on the software be-
ing stock-piled for teaching and the
need to match the potential video
offers.

With the speed of technical ad-
vances and improvements, it is vital
that software keeps up. Perhaps the
future audio-visual educators. the pres-
ent students, will make sure of this.

Incidentally, the AECT convention in
1975 will take place in Dailas April
13-18; in Anahcim. Calif. from March
28 to April 2 in 1976; in Miami Beach
in April of 1977; and in Kansas City
in April 1978. Just thought we’d let
you know so you can make your plans.

|

Our selling premise is

mple..

STL magnetic Test Tapes
are the Most Comprehensive
We offer precision magretic jn the Wor|d

test tapes made on precision
equipment for specific jobs in 1" and 2" sizes as well as
flutter tapes and all other formats.

When you use STL test tapes you combine interchange-
ability with compatibility. You know you are using what
other leaders in the professional recording, equipment
manufacturing, government and educational agencies
throughout the world are using.

Make sure your system is in step with the rest of the industry.

Write for a free brochure and the dealer in your area. .
Distributed exclusively by Taber Manutfacturing & Engineering Co.

J_ | STANDARD TAPE LABORATORY, Inc.
2081 Edison Avenue

San Leandro, CA 94577

(415) 635-3805
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PERFECT tailoring of octave-wide bands . .. Infinitely variable adjustment flexibility .
L.E.D.'s for zero gain monitoring . . _Instant re-setting via Computone-Charts

] T

- ﬂf e LN s b om o Andew Jredwe  Kqualaer Wed  Ki O}

» USE AS STEREOQ, OR AS TWO COMPLETELY SEPARATE MONO EQUALIZERS fe
RADIO - TV APPLICATIONS . o o attan tor sutomated o sptiaeared
programming * Enhance live and taped broadcasts for optimum frequency balancing

+ Improve ''remote audio-casts’” for studio quality performance

Equalize various instruments for proper recording balance
» Compensate for difficult microphone placement = Adjust

RECORDING - STUDIOS
individual frequency ranges for room acoustic inadequacies

SOUND REINFORCEMENT e e o e feduce the possibitty of ringime
FEATURES

DISCRETE-OCTAVE EQUALIZATION CONTROL of ten octaves on each channel, +12db
each octave = FULL-SPECTRUM LEVEL CONTROL for each thannel »+ AUTOMATIC
CONTINUOUS MONITORING by light-emitting dicdes for visual warning of overload in output circuits
* VISUAL ZERO-GAIN EQUALIZATION BALANCING on music, white noise or pink noise * LINE OR TAPE
equalization selector + AUTOMATIC EQUALIZER-DEFEAT when line or tape equalizer is not in use
SPECS TOROIDAL and ferrit-core inductors « FREQUENCY response: =14 db from 20-20, 480 Hz at
zero setting + HARMONIC DISTORTION: Less than .19% THD @ 2 v., Typ: .009% @ 1v.
+ |M DISTORTION: Less than .1% @ 2 v., Typ: .05% @ 1 v. + SIGNAL-TO-NOISE RATIO: Better than
90 db @ 2v. input.
For information
phone 714.556-6191 R P22 1 2'600 $399 . 50

in¢ludes walnut-grain
cabinet or rack mount
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dlonew products&services

ONSTAGE MICROPHONE

® Designed specifically for applica-
tions in entertainment, where appear-
ance counts, model 589S Unidyne
cardioid mic has a ¥ -inch case, small
grille with integrated windscreen and
a glare-free metallic finish. The cardi-
oid pickup pattern is symmectrical
about the axis and uniform at all fre-
quencies. Other features include dual
impedance, frequency response tailored
to compensate for proximity effect,
and a built-in on-off switch with fock-
platc. Hand held or stand-mounted:
the stand adapter has a locking ring
and a 15-foot hum-shielded cable with
a female three-pin audio connector at
the microphone end.

Mfr: Shure Bros.. Inc.

Price: $51.00

Circle 46 on Reader Service Card

PROGRAM LIMITER

T‘" =i = -Ji
- - i ;
e :[J‘T ] y t—l:g

-

@ Available on a variety of printed
circuit board sizes. this limiter was de-
signed to complement thc manufac-
turer’s consoles, but is also available
individually. Tt features a “ducking”
characteristic. whereby an external
voltage applied during anncunce
microphone closure permits “ducking”
of the channel level by a preset
amount. The unit also produces an ad-
justable “knee” on limiting curve:
20:1 limiting ratio, 40 dB limiting
dynamic range, and 10 dB nonlim-
ited gain. It is suitable for individual
channel limiting.

Mjfr: Dyma Engineering

Circle 42 on Reader Service Card

A TIDY LITTLE PIECE

At last—a rugged, versatile PA mixer at a truly reasonable
prica. Features of the Z821 include eight mic inputs, two—
three position equalizers, two monitor outputs and a separate
reverb mix that can be used with the built-in reverb unit or
jumped out for use as a separate cue oOr monitor mix.
At $440.00 Fair Trade List, including its remote power supply,
it could fill a lot of your mixing needs.

Gommunity Light & Sound

5701 Grays Ave,, Phila., PA, 19143
215-727-0900

Circle 34 on Reader Service Card
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HARMONIC ANALYZER SYSTEM

® Speedy calibration, signal-to-noise
ratio measurements, as well as fre-
quency response testing, are possible
with the compact (5% inches high,
twenty five pound) model 101B har-
monic analyzer system. 101B, useful
for monitoring tape recorders, tape
cartridge, or cassette recordings, con-
tains a continuously variable 100 Hz-
5 mHz oscillator, an automatically
tracking wave analyzer tuned to both
second and third harmonics of the os-
cillator frequency, and a wide-band
voltmeter which ranges automatically
to give direct voltage or harmonic
distortion readings. According to the
manufacturer, the calibration process
is reduced to minutes and the device
does the work of a rack of calibra-
tion equipment, signal patching. and
cabling. It’s engincerced to IRIG stan-
dards and measures second or third
harmonic distortion of fundamentals
up to 1 mHz and voltage up to 5
mHz.

Mfr: Vu-data Corporation

Price: $3,495.

Circle 43 on Reader Service Card

PRECISION TEST CLIPS
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@ Designed to work in cxtremely
small printed circuit boards, integrated
circuits, fully insulated 101 series min-
iature gripper clips feature an “eagle
nose” closure which facilitates dis-
connection. The clips are available in
five basic types and six colors, for cod-
ing. They accept both cable and ba-
nana plug leads. Dimensions are
0.5mm or 1.0mm.
Mfr: SPI/ LElectronics
Price: $65.00 for sample set.

5 models in 6 colors.
Circle 44 on Reader Service Card
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For sheer reliability,
few things can beatour

RE15 microphone:

And we're conceding
only the slightest of edges
to the sun.

Because the RE15 is
one mike you can always
count on to give you the
same reliable response at
anydistance,anyangle.lt's
a Continously Variable-D®
cardioid microphone—an
exclusive E-V design* Once you've set your
equalization, all that varies is the level.

Unwanted noise is no problem, either.
Not with a super cardioid pattern that pro-
vides maximum rejection at 150° off axis.
So whenthe mike is tilted in its most natura!l
position—30° from horizontal—you'll be sure
of getting maximum rejection in the hori-
zontal plane. And there's a 100-Hz cutoff
“bass tilt" switch for

boom use and

Like a “hum buck” coil to
supply an extra 25 dB of
hum rejection. And a rug-
ged design that stands up
to shock and mechanical
abuse.
The Electro-Voice
' RE15. So you can work
with confidence in the most demanding pro-
fessional applications.
RE15...$180.00. RE16...(with blast filter) $190.20.
And for slightly less demanding situations, RE10. .

$110.10. RE11 (with blast filter) .. $120.00. Suggested
Resale Net Prices. Slightly higher in Western States.

U 8 Patent Number 3.115.207 Trade mark registered

ElectroVoice.
o-gUth.ﬂ company

Electro-Voice, Inc., Dept. 151BD
686 Cecil Street, Buchanan, Michigan 49107

Circle 37 on Reader Service Card
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other longreach situations.
Otherfeaturesabound.
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FOR SALE,

USED RECORDING EQUIPMENT

BARGAINS FROM
AUDIOTECHNIQUES, INC.

Mostly trade-ins on new MCI| recorders
and consoles, offered in “'as is’’ condition,
with lots of hits remaining for the taking.
122-16 .., MCI JH-8

16-track record/reproduce with auto-
locator, in daily use at major label studio,
lots of hits recorded and mixed on this
oldie but good|e . only $8.6K
124-2 , Scully 284-8

Yo ek

12 track Scully with 2 transports
(one inch and half inch), extra 8 & 4
track heads, in good condition, use as
separate 8- and 4-track machines, or to-
gether as 12-track, one console mount
houses both transports, 12 track sync-
master, original cost over $22K . . .
$9.8K (pick up an extra 2 track head
and you've got it alll)

124-6 . ..

the most
in good

12 track Scully with 8 track
heads, remote_and sort yncmaster,
rough, but ¢ t and you
can’t beat K. {This is
what_ the redl estate folks would call a
*“flandy man’’ speciall}

124—-8 .. .Scuily 282-4

-track in lifters;old
style, but stﬂngt .. $2,700.
124=0" .

Scully 100 with every extra available.
16-track with extra 8 track heads, extra
remote panel, now in regular operation
for rock, a real bargain fos $11K,
124—11 ... Scully 288-16

Big Scully 16 track that's still the
favorite of many major studios (ask
A&M), originally sold with Syncmaster
for over $24K, this one’s in regular ser-
vice and a real bargain for only $12K.
128-3 ...

Audio Design 12 input 4 output con-
sole used in well known 8 track studio,
all the standard Audio Design buiit in
quality and performance, good looking
board, only 2 years old, cost nearly

$20K ... $10,500.
129-4 . ..
18 input 1 t

console, with
of goodies, pgtc]
known 1
$7 .
129-8 ...

16 input 12 output console (plus 4
outboard outputs) Audio Design faders
and line amps, patch bay, loaded with
extras, needs some work, but the com-
ponents alone are worth over $11K . . .
only $3,700.

Several more 12 track, 8 track and 2
track Scully’'s offered at great bargain
prices , ., . call us for your needs and see
what we have at the time. All these units
offered subject to prior sale, 10% deposit
holds for two weeks inspection, deposit
refundable if you can’t get together with
us or the owners.

studio, cost over $22K...

AUDIOTECHNIQUES, INC.
142 Hamilton Ave .
Stamford, Conn. 06902
Tel: (203} 359-2312

|
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new products & services (cont.)

COMPENSATOR FOR DOLBYIZED
BROADCASTS

e An increase in the number of lis-
teners getting benefit from Dolby?™-
ized f.m. broadcasts. which cannot be
decoded without special equipment or
recorders incorporating such capacity,
is made possible by a simple com-
pensator device. model 621. The unit
changes conventional 75 microsecond
f.m. de-emphasis characteristic to the
25 microsecond characteristic used in
Dolbyized f.m. broadcasts; it can be
used in either form. In addition to
facilitating the pickup of encoded
material, the device also makes it pos-
sible to record Dolby broadcasts in
B-type encoded form. The unit is in-
“record out”
leads from “line in” jacks or recorder.
“Record out” leads are then connected
to the compensator input jacks and
the compensator is connected to out-
put leads of the recorder or noise re-
duction unit. The compensator switch
is then sct to “75" for regular f.m.
broadcasts or “25" for Dolby broad-
casts.

Mfr: Switchcraft. Inc.

Price: $12.95

Circle 49 on Reader Service Card

DUAL MONOPHONIC CONSOLE

@ Ten channel dual monophonic con-
sole MA 31 features an automatic
cartridge channel. Four momentary il-
luminated pushbuttons allow auto-
matic start and audio switching on
each of the two cartridge input chan-
nels, making it possible to accommo-
date a total of eight cartridge ma-
chines, or, if cross-fading between
cartridge machines is desired, dupli-
cation of the cartridge machine output

www americanradiohistorv.com

on the individual channels. There are
two microphone channels, two turn-
table channels, automatic cartridge
switching on two channels. with .in-
puts for reel-to-reel and remote use.
The console also features automatic
monitor switching. automatic cue
switching—turntables are automatic-
ally switched to the cue buss when
turned off—and automatic headphone
switching. Full six-function remote
controls for two tape machines are
provided. An elapsed timer with auto-
matic reset and start are incorporated
in the console; a realtime digital clock
is supplied. Both program and audi-
tion channels are identical. The cue
channel contains an internal cue
speaker and amplifier.

Mfr: Dvina Engineering

Price: $6,995.

Circle 50 on Reader Service Card

FLEXIBLE PLASTIC CONDUIT
SYSTEM

¢ Simplification of wiring and harness
fabrication is aided by the use of Z-
Flex, a new flexible plastic conduit
system, which consists of a crush-re-
sistant plastic conduit formed in con-
tinuous convolutions for maximum
strength and flexibility. Used with spe-
cial Z-Flex fittings, the entire system
snaps together instantly with finger
pressure; it can be reopened and re-
used over and over if desired. It comes
either as a solid tube or split longi-
tudinally. When slit, it allows ecasy
slipover installation around the con-
ductor wires without use of fishing-
line methods. The accompanying fit-
tings, including *T"'s, outlets, etc..
come open. When snapped shut at
any desired point on the conduit, spe-
cial ribs on the inside of the fitting
lock onto the grooves of the conduit.
A simple unlocking movement allows
reopening when necessary. Available
in a choice of three rustproof materi-
als, including a flame retardant type.
Z-Flex comes in six different I.D. sizes,
in 100 foot lengths. It can be easily
cut to a desired length.

Mfr: Zippertubing Company

Circle 51 on Reader Service Card
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AUDIO CONSOLE

e A completely d.c. controlled de-
sign permits series 35 console to be
used in a standard tabletop configura-
tion, rack mounted, or in custom ap-
plications. With d.c. used to control
mixing and switching in the main
frame, any combination of rotary,
slide or pushbutton faders may be
used, as well as any physical group-
ing or arrangement of the controls
without hum pickup or ground loops.
The unit has cight channels: mono,
dual channel mono, stereo, dual chan-
nel stereo. It has a fail safe power sup-
ply and plug-in interchangeable cards.
The manufacturer claims 0.3 percent
or less distortion and 124 dBm equiv-
alent noise on low level channels.
Mfr: Ramko Research

Price. $1.200 up.
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MULTI-TWEETER LOUDSPEAKER

® A multi-tweeter array with a full
160 degree dispersion in both the ver-
tical and horizontal planes is distinc-
tive in the FRM-2 loudspeaker. This is
achieved by mounting three moving
coil tweeters in a trihedron array. The
FRM-2 uses a ten inch acoustic sus-
pension woofer with a narrow voice
coil gap. which the manufacturer
claims provides the efficiency of a
vented design without sacrificing low
bass.

Mfr: Microe/ Acoustics Corp.

Price: $129.

Circle 53 on Reader Service Card

MODULAR AUDIO PRODUCTS

Graphic/Shelf
Equalizer

with

REPEATABLE
EQUALIZATION

15— KHZ “——15
96

75— 12

50 3 3 15
N 6
48—g g—19
n-n " 12 74
00— KHZ “——13p
16
125— 0 —200
100~ ; 3 ~250
B0—g g—35
12 12
- ~
63 5 15 400

50 — HZ ——500

Model 3100 B Actual Size

® Three independent over-
lapping frequency ranges;
50Hz to 500Hz, 300Hz to
3KHz and 1.5KHz to 15KHz,
with 11 detented center fre-
guencies per range.

m Selectable Bell shaped
or Shelf response curves
on high and low frequency
ranges.

B —15dB to+15dB cut
and boost, 11 detented posi-
tions.

m Silent equalization in-out
switch with LED indicator.

m High output capability,
up to + 27dBm into 600(2,
TYPTHD .05%.

B Low noise, —90dBm un-
weighted, 20Hz to 20KHz.

B Frequency
® Level
@ Curve Shape

Modular Audio Prod-
ucts is an engineering
oriented company pro-
viding a complete line
of console and studio
components. In addi-
tion to supplying the
finest quality products.
we also provide the
technical and applica-
tion backup to go with
them.

Call of write us today for
e WEN information on this and other

8 16,3 state-of-the-art units.
» ¥4 Y

NMODULAR

AUDIO PRODUCTS, Inc.

A UNIT OF MOOULAR DEVICES, INC.

1385 Lakeland Ave. m Airport International Plaza
Bohemia, New York 11716 8 516-567-9620

Circle 31 on Reader Service Card
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Instructor John Barsotti prepares for class session in the 3
main control room, while students set up for the evening his left is rack mounted Ampex 4-track.

recording session. John is seated at dual Cetec console, to

RON ZISKIN

Sound Education
By the Bay

With well-equipped facilities, this West Coast university is
offering valuable experience in sound recording for film,
broadcasting, commercial recording, and live performances.

In addition to his association with San Francisco State
University, Ron Ziskin is connected with Creative Media

for Children, a firm specializing in educational a/v
materals.

WwWWW.americanradiohistorv.com
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AN FraNcisco STATE UNIVERSITY has acquired a

reputation for producing individuals who are pre-

pared to enter the television and film industrics.

That is due, in part, to the well-equipped facilities
available to the student in three television studies, a large
master-control video center, radio station, film editing and
projection rooms.

Until now. the philosophy of the Broadcast Communi-
cation Arts Department (BCA) at S.F. State has reflected
that of professional industry, namely. a greater stress on
visual conent than on sound. A change in this philosophy
is cvident with the unveiling in January, 1974 of a com-
pletely new audio complex and program designed specif-
ically for the audio student.

The new complex is located underground, in the Uni-
versity’s School of Creative Arts. The facilities include a
large recording studio, four sound laboratories with a booth
for monitoring and obscrvation by an instructor, a com-
bination classroom and film-projection room, and several
offices. The program designed for these facilities will
enable the student to obtain valuable expericnce in sound
recording for film, broadcasting. commercial recording.
and in sound reinforcement for live performances.

CONTAINS VARIETY OF EQUIPMENT

The studio is equipped for 4-track recording. and was
designed as such for a specific reason. Several of the above

During the summer session, a temporary mixdown room is
set up, with a Langevin board and two tape machines.
Instructor and soundman Vance Frost is at right.

Shot of individual sound laboratory. Through the glass is
the instructor's booth for monitoring and observation. Patch
bay and 2-track are rack-mounted at left.

mentioned areas of sound often require a certain amount
of pre-mixing during professional applications. Most com-
plex recordings at S.F. State will also require live mixing.
so students will be prepared for such situations once in
the field.

The control room of the main studio contains dual Cetec
mixing consoles. The left hand console (10 in. 4 out) is
for recording, the right hand (8 in, 4 out) for mixdown.
There are two AKG echo chambers, four U.R.E.I. limiters,
eleven assorted power amps (Altec and RCA). four Altec
graphic equalizers and eight Altec monitors. The 4-track
tape machines are the new AG440C’s and an Ampex 445.
There is also a 440A 2-track. The four practice sound labs
each contain a Sparta ASC-305B stereo studio control.
Sparta sterco cart reproduce unit, and an Ampex AG600
with a remote.

Because the facilities are housed in a statec educational
institution, some interesting problems arise now and then.
The State of California requires classroom lighting in alt
educational facilities, even in the studio (it is a classroom
of sorts). That means an annoying buzz, especially an-
noying during those quiet, yet critical, recorded passages
that occur so often. To overcome this problem. staff en-
gincer Brian Weiner (who to a large degree is responsible
for the overall design of the studio) installed the ballasts
in a soundproofed microphone locker. For mood lighting.
incandescents were also installed in the control room and
studio. {continued)
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Recording group for the evening warms up while levels are
taken in the studio.

-

This is the combination classroom and film projection room.
Large screen pullls down over the blackboard, speakers
and television monitors are built in for sound and video tape
playback in the classroom.

Audio Coordinator Paul Smith (left) and John Barsofti
(seated) discuss setup problems with a student. The rack
behind and to the right contains 4-track, patch bay, the
limiting amplifiers and graphic equalizers. Everything is
cofor-coded for easy identitication by new students.

FUNDING WAS A PROBLEM

Another irritation has been. predictably. money. Al-
though Stuart Hyde, chairman of the BCA Department
fought long and hard for the facility. it took nearly eight
years to procure the funds. According to the State. a sound
facility existed. It did. But it was a TV sound facility.

Waiting patiently for the funding to go through was
Paul Courtland Smith, Audio Coordinator at San Fran-
cisco State. Paul came to the school after a 23-year career
in audio. During that time he worked at CBS as a sound
engineer for the Bing Crosby, Gunsmoke, Lux Radio
Theater, and Suspense radio shows. He also worked at
Liberty Records as a sound recordist and editor, and is
credited with engineering the King Family, Hollywood
Palace, Lawrence Welk and Shindig television shows. One
additional note on Paul Smith’s background: He learned
sound recording on the first two Ampex tape machines,
under the guidance of the man who developed them. Jack
Mullen.

COURSES—PRESENT AND FUTURE

One very successful feature of the old audio program is
being carried over into the new facilities. It is the Stereo
Recording Workshop, held every summer. This course pro-
vides the student with an intensive experience in recording.
studio setup, mixing and music intercutting. Participants
also learn to work with musicians and to appreciate the
problems encountered by these artists during recording
sessions. Instructors for the summer sessions are working
Bay Area soundmen Vance Frost and John Barsotti.

Future plans include an interdisciplinary Bachelor of
Arts program in Audio Production. Students will be re-
quired to cover the necessities, such as acoustics, micro-
phones, solid-state theory, operation and function of all
equipment, and lots of production. Courses in music and
business management will be required as part of the inter-
disciplinary concept.

Very likely, postgraduate programs will also be designed
for those interested in pursuing specialization in any one
area. And for those who might feel that all of this is not
enough, consideration of the following is strongly advised:
location. San Francisco has to be a beautiful place to
learn just about anything. |
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Studio 1, where students are instructed in the basics of audio production, and student recordings are made.

Audio Gets Big Boost
At Syracuse

In addition to offering audio aud audio-related courses,
Syracuse University boasts a modern communications center
that houses nine studios with finest equipment, as well as a
student-run FM station.

MARK R. GANDER TUDENTS OF aUDIO nced both diversity of knowl-
edge and expericnce with facilities to prepare them
for work in the industry. The many schools and
departments at Syracuse University offer a variety

of disciplines which are involved in audio as well as the
facilities to obtain actual experience in the acsthetic, pro-
duction, and scientific aspects of audio art.

The heart of audio activity on campus is the recently
completed Building 11 of the Newhouse Communications
Center. This is the home of the Television-Radio dcpart-
ment of the School of Public Communications. In addi-

Mark R. Gander is associated with Syracuse University tion to video, film, and office facilitics, there are on the
Audio Services. He is a member of the Audio Engineering fourth floor nine audio studios, geared for a varicty of
Society, and is currenily completing work on a degree applications.

in Audio Technology. Studio 1 is a medium-sized studio/control-room/an-
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Studio 3 is a fully equipped multi-track recording studio,
with the versalility for a wide variety of needs.

Various tape configurations, as well as mag film, can be
accommodated, depending on the particular production.

nounce-booth complex where students taking Production
for Electronic Media are taught basic audio production
technique. Audio projects are produced here, and also in
the four individual audio production carrels. All the stu-
dios are equipped with a control board, two turntables.
two tape machines, a cart machine, microphones and
menitoring equipment.

CHANCE FOR ADVANCED LEARNING

Students also have the opportunity to learn more ad-
vanced audio at various levels. This activity is centered
around Studio 3, an acoustically isolated studic/control
room designed for multi-track recording work. The con-
trol room is equipped with top-quality professional audio
gear; Neve console, Dolby noise reduction, 8-, 4-, 2-, and
full-track tape machines, Altec and JBL monitors, and a
variety of ancilliary equipment. In addition, there are
16mm magnetic film dubbers, recorders, projector, and
sync equipment for film sound track work, and audio
lines for recording of productions originating from the
video studios downstairs. Principles of sophisticated audio
engineering as well as emphasis on the aesthetics of sound
are taught here, and students have the opportunity to do
actual recordings and mix-down as part of their course
work.

I'll'l'.i-:c'
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Audio Services, part of the university’s support services,
operates an office and studio on the floor, where faculty-
and university-related projects are produced. Responsible
for the design, construction, and maintenance of the fa-
cility, Audio Services also furnishes technical support to
student projects.

A STUDENT-RUN FM STATION

A combo studio with news-announce booth, and master
control with its associated production studio are the center
of operation for WAER, the student-run FM radio station.
Because the station trains its own engineering staff, this
affords excellent opportunity 1o learn basic audio and
broadcast engineering. Remote work is an integral part of
station programming, and many live activities are brought
to the air from campus, including live concerts by pro-
fessional musicians, originating both from the halls on
campus and direct from the Newhouse studios.

Elsewhere on campus, the University Union also offers
a chance to get practical experience with audio work.
U. U. Audio runs a portable sound reinforcement system,
as well as providing sound in the Jabberwocky Club and
Watson Theatre. All professional music concerts on cam-
pus, as well as many other activities, are provided with top-
quality audio support, run entirely by students.
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In the more formal arcas of study, the School of Music
offers Electronic Music Composition, instruction in the
usc of the Moog synthesizer at the heginning, intermedi-
atc, and advanced levels. A Survey of the Recorded Music
Indusiry is being given, in which execcutives. producers,
cngineers, and artists from the industry are procured to
spcak on various aspeets of the recording business. This is
a first-course offering in a proposed degree program in
the recording industry.

OTHER COURSES OF STUDY

The Physics Department, in addition to its traditional
disciplinces, now offers a course in Physics and Music. in
which the physical principles of sound production and

The Moog room in the School
of Music provides both

Combo control is the heart of the 24-hour broadcast
operation of WAER-FM.

reproduction are explained. And, the Engincering School
offers lecture and lahoratory in clectrical seience. as well
as course work in acoustics.

Currently, there is no formal degree program offered in
the audio ficld. Students interested in these arcas register
in a school with a relited major, such as Engincering or
Television-Radio, and take courses as clectives: or. they
define their direction and carcer goals and crcate a major
through the Sclected Studies program in the College of
Arts and Scicnces. Hopefully, with great cnough student
intcrest and faculty support, a formal degree program in
the audio ficld can be developed in the future to fully
exploit the facilitics and rcsources available at Syracusc
University. ]

facilities and stimulation 10 creativity.

The learner setls the pace, with the
aid of Instructomatic’s Super/Sync
cassette/slide synchronizer. A
section of the program can be
repeated, or the student can skip
ahead, all without losing synchroni-
zation of sound and picture. The
device also has facilities for
listen-only of standard mono or
stereo programs without synchroni-
zation pulses. SuperSync is available

A CASSETTE/SLIDE SYNCHRONIZER
FOR THE STUDENT

for carrel mounting or classroom
use, operating with a continuous
duty bi-peripheral beltiess drive
mechanism and featuring three
button solenoid remote control. It
uses the standard separate audio and
cue track format to insure com-
patibility with existing materials and
equipment. Instructomatic is in
Sunnyvale, California.
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MARSHALL KING

How to Handle a Square

When you square a certain amount of something, what have
you got, and why? You can avoid errors in thinking and

make squaring meaningful.

UDIO MIXERS are not necessarily mathematicians;
they handle many of their calculations from
rote memory, from applying rules, from re-
membering short-cuts, from trial-and-error, or

from cookbook application of formulae. There is nothing
wrong with this, for a mixer’s first job is to deliver an end-
product that is sound quality of the highest order. No-
where does it say that a meticulous knowledge of ecngi-
neering math is a prerequisite for this feat.

Nevertheless, cropping up in a mixer’s life, usually at
the most inconvenicnt times, are instances where certain
concepts he has taken for granted suddenly seem false. It
is even more frustrating when he has occasion to prove
arithmetically some of the simplest ideas with which he
has lived for years. All of a sudden the proof is as evasive
as smoke, and he wonders if all along he has been stealing
money from his employers.

A typical ¢xample is the business of squaring a certain
amount of something and then honestly realizing what
we've got, or why we got what we got. Even if we do
come up with the correct answer arithmetically. it is some-
times questionable whether or not we truly understand
what we have done¢ in the practical world of physics or
electronics.

To wit: Our very first exposurc to the mathematical
process of squaring whole numbers showed us that if we
have a certain amount of something, and if we squarc
that amount, we get a rather good deal more of that
something. Without giving it a tremendous amount of
thought, we think we remember that 3 calves squared gives
us 9 calves. Yet, there is a warning here. We also remem-
ber from our early days that if we square something less
than 1 we get a smaller number. That is, (14)? = ¥4 X
154 = Y. But the seldom-asked question is: less than one
what? One number or one thing? Or does it make any
difference?

For example, we feel sure that squaring three pieces of
candy gives us nine pieces, which is a lot more than three.
But what if those three pieces were all that remained of a
box of candy that originally contained 30 pieces? Now,
instead of saying that we, are squaring three pieces of
candy, we can say that we are squaring 1/10 of a box of
candy. This gives us 1/100 of a box of candy, which is
17100 of 30 pieces, which is a lot less than three. What
happened? In one case we squared a certain amount of
something and got more, and in the second case we

Marshall King is a television audio mixer with many big
specials to his credit.

squared what is surely the same amount but got less. Ob-
viously. something has gone wrong. Perhaps we have vic-
timized ourselves by careless thinking.

MATH IS SHORT-HAND

Herein lics our first reminder that mathematics is not a
process in itself so much as it is a short-hand form of
language. When someone says something in ordinary lan-
guage we¢ may have cause to wonder, "What did he mean
by that?” Before language can have any value as a means
of communication we must understand intended meanings.
Being an extension as well as a short-hand form of lan-
guage, mathematical statements must be understood be-
fore we can take a proper action upon them. To make a
false assumption, as we did in the example above, is to
lead ourselves directly to an incorrect answer.

Such a false assumption can easily be made, probably
unconsciously, when we try to give ourselves an answer to
the practical question: Does the size or the name of the
object being squared have any effect on the truth of the
process? Putting it another way, does squaring large ob-
jects involve the same process, and get the same Kind of
results, as squaring small objects?

Intuition, if neot observation, tells us that it makes no
difference whatever. We almost know without proof that
the process of squaring must be independent of the
thing(s) being squared. We can visualize 3 cows as
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3 cows squared as

b 14
Ll
-
>4

— 3 cows, and

o
v Pl

-
o
al
-,
i._,_,
o
~F
g
> 4

o
<" .
A
>
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And, it takes very little effort to imagine that we get the
same kind of result when we change the object to one of a
different size—cows to calves, for example.

Our thinking so far may not be called rigorous and our
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semantics unimpeachable. but this has been deliherate, for
it represents many of the assumptions with which we pro-
ceed during much of our working life. I shall continue in
this manner until we determine further along whether or
not aur wark has been correct.

When we say Uthree calves squared is nine calves™ we
almost