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Panel full of miracler.

Shure mixers, audio level controllers, and feedback controllers are all
designed to deliver more audio control, more features, and more perform-
ance dollar for dollar than any other components with similar audio features.
Their compact size and modular “‘stackable’ design mean they can be easily
combined in various configurations in even the smallest spaces. And they're
versatile—their input-output flexibility equips them for an extremely wide
range of audio applications, giving you control you never thought possible
without bulky, expensive installations. You can easily put together a system
that's exactly right for your precise needs without putting extra dollars into
built-in features you really don’t need. For the details on our entire line of
miracle workers, write:

Shunl'.? Brothers Inc.
222 Hartrey Ave., Evanston, IL 60204 E- _HR
In Canada: A. C. Simmonds & Sons Limited Y | S u E

Manufacturers of high fidelity components, microphones, sound systems and related circuitry.
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e Sidney Silver discusses miethods of
specding up or slowing down speech
reproduction without significant dis-
tortion or loss of intelligibility in Com-
PRESSION AND EXPANSION OF SPEECH
IN TIME.

® The loudspeaker can introduce
greater reproduction errors than other
audio system components. C. R. Heft,
Canadian Broadcasting Corp.. tells
how to test monitors for realistic sound
reproduction in Ways TO EVALUATE
MONITORING |.OUDSPEAKERS.

® In RECORDING STUDIO ACOUSTICS,
PaRT 5, Michael Rettinger cxplains
why a ncwly completed studio mwst
be tested for noise, echoes and sound
foci. reverberation, cell isolation, and
loudspeaker and transfer response.
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After you use the 1056, we'll know
one thing about your dub quality:
it just got better.

Professional studies that make lots of dubs for radio, welcome the speed
and quality they get using the Garner 1056. It offers a whole new set of
advantages for producers of reel-to-reel duplicates for radio, AV, or
educational needs. Some of those are: » Single capstan drives the master
and all five copies. ¢ Solid-state electronics and special heads provide
outstanding frequency response. ¢« Two-speed drive allows either 30 or
60 i.p.s. duplicating. * Extra-fast rewind of master tape speeds produc-
tion. * Unique forward tilt of transport mechanism aids threading.
Conveniently located controls feature push button operation.

GARNER INDUSTRIES

31200 18TH STREE

LINCOLN  NEBRASKA 68504
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Don't spend $3000 or more fo reptace that old reliable Ampex tape
recorder. Save money with Inovonics’ Model 360 Tape Recording Elec-
tronics. A mere $690 for the Model 360 gives you plug-for-plug replace-
ment of the Ampex tube electronics.* And brand new performance equal
to (and in some cases better than) many new recorders. Features of the
Model 360 include fully regulated internal power supply; reliable solid-
state circuitry, remote control options; and plug-in cards to simplify
maintenance.

*Plug-for-plug replacement for Ampex 350/351 and 354. Adaptable 1o Ampex 300 and most other professional
recorders.
@

INOVONICS

INCORPORATED

1630 Dell Avenue, Campbell,
CA 95008 (408) 374-8300
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Chromacord’s gréwing and so grow We're one of America’s leading

our clients. suppliers of equipment and systems
Two new studios for Thunder Sound—  for broadcast and recording. From
8 and 24 tracks. 24 more for RCA cables to consoles, for studio or station
Records, Montreal. 24 for Studio —The Chromacord Corporation.
Tempo, Le Studio Morin Heights, Follow our tracks.

Studio Six — every day more pro’s call

Chromacord. They call on our track Shown above: New 24 track installation for Thunder
record and the best stock in the Recots, Kionironl-of rack Dackanes Lo Studio. Waca
country. They get quick delivery on SraCha g L bR Ak MO EI-15 350K Teche:
MCI. Ampex, Tascam, JBL, Neumann,  5iorirest e traok machine: Unete Horsler, Ste Agatio.
Eventide, Electro-Voice, Pandora. o, Cinen e MoRfedar S S package: Torach,
And now we’ve added Tﬁad COI'ISOIQS, ‘I:fa%l;r(targeea'l-a track machine; Snocan, Ottawa-8 track
Burwen Noise Reduction, Master

Room Reverb and Amber Spectrum

Displays. CHRDMACDRD &

Corporation

60 Margaret Street/ Plattsburgh New York 12901 / Telephone (514) 636 8183/ Telex 05 822542
2343 43rd Avenue/ Lachine Quebec H8T 2K1/ Telephone (514) 636 8183/ Telex 05 822542
154 Vaughan Road/ Toronto Ontario M6C 2M2/ Telephone (416) 653 7722/ Telex 06 22361
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ELECTRONIC BRICKS

A 120 Watt power amplifier, a four channel mic mixer with
three position EQ, a' two-way electronic crossover, and pre-

amplifier for electric instruments—all in rugged extruded cases °

that will stand the most demanding service. The C100 Series from

Community is a group of high quality electronic building blocks

that greatly simplify sound system construction. Straightforward
\ design and careful test proceedures insure uniform quality and
( remarkable dependability. Write for full specifications.

Gommunity Light & Sound

P.O. Box 21759, Philadelphia, Pa. 19146 ¢ 215- 468-2001
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PERFECT tailoring of octave-wide bands ... Infinitely variable adjustment flexibility. . .
L.E.D.'s for zero gain monitoring . . . instant re-sefting via Computone-Charts

£

s R dbi ks -

L

L Wotans- P8 hed Indra Forguencs Eqmnitne Mot HPEdI

- B
USE AS STEREO, OR AS TWO COMPLETELY SEPARATE MONO EQUALIZERS
RADIO 5 TV APPL'CAT'ONS Equatize telephone ‘"talk shows™ for veice intelligibility
« Pre-program tape production for automated or engineered
programming * Enhance live and taped broadcasts for optimum frequency balancing
» tmprove '‘remote audio-casts'’ for studio quality performance
RECORDING R STUDIOS Equalize various instruments for proper recording balance
* Compensate for difficult microphone placement ¢ Adjust
individual frequency ranges for room acoustic inadequacies
SOUND REINFORCEMENT Blend voice and instrumental live performances ¢ Eliminate
feedback and reduce the possibility of ringing
FEATU RES DISCRETE-OCTAVE EQUALIZATION CONTROL cof ten octaves on each channel, +12db
each octave  FULL-SPECTRUM LEVEL CONTROL for each channel * AUTOMATIC
CONTINUOUS MONITORING by light.emitting diodes 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: —H/, db from 20 20, 480 Hz at
zero setting « HARMONIC DISTORTION: Less than 1% THD @ 2 v., .05 lv
¢ |M DISTORTION: Less than 1% @ Zv., Typ: .05% @ 1v. + SIGNAL-TO- NOISE RATIO Better than
0 db @ 2v. input.
RP2212'600 $399 50 includes walnut.grain

For information

phone 714-.556-6191 cabinet or rack mount
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CALENDAR

APRIL

3,4, 5 Institute of High Fidelity, San

23-27

Early
May

13-16

13-16

Francisco Civic Center, San
Francisco. Music Week theme.
Setup time, April 1 & 2. Con-
tact: Dick Ekstract, Chairman.
Show Committee, Institute of
High Fideclity, Inc. 516 Fifth
Ave., New York, N.Y. 10036.
(212) 682-5131.

National Federation of Elec-
tronic Industries and the Com-
ponents Union . . . 18th Inter-
national Electronic Compo-
nents Show, Parc des Exposi-
tions, Porte de Versailles, Par-
is, France. Contact: French
Trade Shows, 1350 Avenue of
the Americas, New York, N.Y.
10019. (212) 582-4960.
Midwest Acoustics Conference,
Northwestern University, Ev-
anston, Illinois.

National Association of Broad-
casters Convention, Las Vegas
Convention Center, Las Vegas,
Nevada.

Meeting of the Acoustical So-
ciety of America. Conference
Center, Austin, Texas.
ASTM Committee E-33 on En-
vironmental Accoustics, St
Charles, Ill. Contact: Mr. Chas.
W. Rodman. secretary, Battelle
Memorial Institute, 505 King
Ave., Columbus, Ohio 43201.
(614) 299-3151.
Sonex Europe °'75.
England.

Lendon,

MAY
Two-day Workshop on Chil-
dren’s Television, National As-
sociation of Broudcasters, Wash-
ington,D.C. Contact: Mr. Rob-
ert D. Gordon. N.AB., 1771

N St., NW.. Washington, D.C.
20036.
NEWCOM Electronic Indus-

try Show ’75. Las Vegas Con-
vention Center. Las Vegas,
Nevada.

London International Electron-
ic Component Show. London,
England.

Audio FEngineering Society,
51st Convention. Los Angeles
Hilton, Los Angeles, Ca.

JUNE

Brigham  Young University
Audio Recording Technology
Course. Contact: Russel Peter-
son, Audio Recording Technol-
ogv Course. 242 Herald R.
Clark Bldg., Brigham Young
University, Provo, Utah 84602.
(801) 374-1211, ext. 3784,
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For years, people have told us, “Your equipment
is priced too low. A $40,000 system can't pos-
sibly be as good as a $75,000 system.” Even
though we offer the same features, speed, versa-
tility, quality, and durability in our Model 1100B
8-track duplicator that you'll find in systems cost-
ing twice as much.

But we finally solved the problem. Now, with our

Duplicating

introducing
Our $75,000
Tape

gold-plated, diamond-studded nameplate, we
can sell the Model 11008 for a price that's right up
there with our competitors.

Of course, if you want a stripped-down Model
1100B (that's the one with the plain nameplate),
we can still sell you one for about $40,000. But
don't tell anyone what you paid for it. After all,
we've got our reputation to think of.

Tension Tape Freq. Interchangeability Ferrite
Mig Model No. Control Speeds (ips} Response of Heads Heads  Price’
Audio/Tek 11008 Yes 240 master 50-12,000 Hz Yes Yes $39,875
60/120 slave +2db
Gauss-Cetec 1200 Yes 120/240 master 30-12,000 Hz Yes No $80,900
30/60/120 slave +2db
Ampex BLM200 Yes 240 master 50-10,000 Hz Yes Yes  $51,695
60/120 slave =2db
Electrosound 6000 8LF Yes 240 master 40-12,000 Hz Yes Yes $69,730
60/120 slave +2db
Otari DP-6000 No 240 master 30-10,000 Hz Yes Yes $57,100
60/120 slave =3db |

*Prices based on one-inch loop-bin master and five slaves, all items equipped with tension control (if available) and eight-track

heads for 32:1 duplicating ratio.

For more information about quality duplicating equipment at a price that makes sense, call or write:

AUDIO/TEK INCORPORATED

503-F Vandell Way, Campbell, CA 95008 (408) 378-5586
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Capitol Records
» Calibrates

» Evaluates
» Approves
» Tests
» Repairs
» Quality-
Controls
«and Reviews with
the Stanton 68l
Cartridge Series

i

4

sraNTon
Write today for further information to

Stanton Magnetics. Inc..
Terminal Drive, Plainview, N. Y. 11803
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e It had to happen, sooner or iater.
Nobody is perfect. Ever since this
column started, from time to time, we
have received letters from readers,
telling where Mr. Crowhurst went
wrong. Till now, none of them has
been right. However, when anyone
misunderstands what I have written,
to think it is wrong, I always feel that
maybe I did not say it plainly enough
in the first place, and thus they were
right to criticize, although their ac-
tual correction was wrong.

So, in my November column, I
eventually goofed, fair and square.
And thanks are to Louis Abbagnaro
of CBS Labs, among others, for draw-
ing it to my attention. After correctly
stating the difference between white
noise and pink noise, to illustrate, I
said that there is more energy in the
hundred cycles from 10,000 Hz to
10,100 Hz than there is in the hun-
dred cycles from 1000 Hz to 1100 Hz
—white noise, that is.

As I knew well enough, that is not
true. Somehow, what I wanted to say
got crossed up. It can happen to any
of us, I have always known that. As
Louis Abbagnaro pointed out to me,
any 100 cycle bandwidth contains the
same amount of energy, if it is white
noise. What I should have said was
that the octave from 10,000 to 20,000
Hz contains 10 times the energy, of
white noise, as does the octave from
1000 to 2000 Hz. With pink noise,
each octave band would contain the
same amount of energy. I said that
part correctly, but somehow managed
to goof, in putting together the state-
ment about white noise that went be-
fore it.

LEARNING FROM MISTAKES

In that case, I knew better and I
suppose the only thing I can learn
from that is to be more careful, al-
ways to double check what I say, to
be sure that I've said what I thought
I said! But as we’ve started to talk
about mistakes, let us pursue that a
bit. It can have both educational and
technical implications.

When I teach in the classroom, I
have always found that an effective
way to keep the students interested is
to throw in a deliberate mistake. What
will they do? A lot of students will
never notice it, because they are ac-
customed to teachers who don’t make
mistakes. Even if they are wrong, such
teachers will never admit it! So if
students think they spot a mistake,
they will often keep quiet about it.

Having put a deliberate mistake on

www americanradiohistorv com
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the board, if nobody spots it. 1 will
usually ask if someone sees anything
wrong. After that, I will tell them that
I occasionally do that and that some-
times it is not deliberate, because I
too am fallible! Most teachers would
be afraid to say something like that,
as if they were falling off their pede-
stal, to admit that they even could
make a mistake! But I find that stu-
dents respect me much more for that,
and that I gain immediate rapport.

But mistakes are also a valuable
learning tool. Since all of us make
mistakes—it is wisely said that the
man who never made a mistake never
made anything—we need to have
ways to find our own mistakes before
someone else does. If I'd been fol-
lowing that advice when I submitted
the column that was published in No-
vember, Louis would never have had
occasion to write to me!

In my problem solving arts course,
in particular, very few lessons go by
without using this technique in one
way or another. How can you be sure
your answer is correct, without going
to the answer book, or asking teacher?
In electronics, if you put in a wrong
resistance value, because your calcu-
lations were wrong, maybe you’ll blow
a transistor. Not too bad a conse-
quence, perhaps, but you’d better
check your working before you blow
another one.

But we wonder how many of the
bridges that have failed in recent years
did so because some engineer slipped
a decimal point in his calculations
and had no way to check his results.

MOVING?

Keep db coming
without interruption!

Send in your
new address promptly.

Enclose your old
db mailing label, tco.

Write to:

Eloise Beach, Circ. Mgr.
db Magazine

1120 Oid Country Rd.
Plainview, N.Y. 11803
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That can be far more costly, even in
lives, in some instances. What a pity
those engincers did not learn how to
find their own mistakes!

MICROPHONE PLACEMENT

Enough about education, or I may
be in trouble for straying from the
subject this magazine is supposed to
be about. My colleague, John Woram,
has been doing a good job on ques-
tions relating to miking various instru-
ments and instrumental groups, so I
will not confuse you by trying to add
to what he has been doing very well.
Rather, this will recount a recent in-
stance that illustrates a mistake that
John has talked about quite a bit.

As John has pointed out very well,
there are no universal answers about
how you mike this or that. And as I
have said before, my son Nigel is be-
coming quite a musician. Presently in
his junior year at high school, he has
been invited to play with the college
stage band once or twice, over at Ore-
gon College of Education. It was in
the latter context that the example I
want to relate occurred.

A little earlier this year, they had a
stage band festival, with about a score
of high school bands from around the
state, the college band, and the navy
band thrown in for good measure.

This was held in the college gymna-
sium, a fairly old building that has
been acoustically treated very well.
It has a cylindrical roof, and window-
less walls, all of which have been
treated with genuine acoustic tile. As
a result, the gym is probably as dead
as I've heard any gym of comparable
size. Most gyms of that size would be
impossible for music, because of the
excessive reverberation.

They had mics in the band, for
cross-feeding the players, so they could
hear one another. But for general
pickup, they had only two mics, placed
some distance away, high in the air,
which they recorded in stereo. Be-
cause of the acceptable deadness of
the gym, the results were quite good;
a stereo recording of a live perform-
ance, with audience sounds and all.

A little later in the year, they went
back into the music auditorium they
usually use for concerts for a jazz
concert by the college stage band.
This auditorium has a lower ceiling,
about 16 feet above the floor, covered
with imitation acoustic tile, whose ab-
sorbency is poorer than the genuine,
but older material, in the gym. This
was probably sclected because of a
cost factor. But to musicians, acous-
tic tiles are acoustic tiles, aren’t they?

A bigger difference was in the walls,
one of which is solid plate glass along
the whole side, from floor to ceiling.
The other is a normal plaster wall,
with some interruptions. The back is
a plaster wall painted black, which
conveys an optical sense of absorption
without a corresponding acoustic ab-
sorbeney. The room, as you can im-
agine, although smaller in cubic vol-
ume than the gym, is considerably
more “live.” More important, its re-
flections are quite definite “lumps”—
each wall being a pretty good re-
flector.

In fact, I was sitting about one third
of the way from the glass wall and I
could hear a very definite mirror im-
age of the whole band, coming off
that glass. They had placed the mics
very similarly to the positioning that
had proved effective in the gym. Why
wouldn’t that work here too?

Of course, it did work, but the re-
cording was disappointing. I don't
know what they used in the gym, but
they used omni mics in this audi-
torium. You don’t need me to spell
out why the sound seemed confused,
when they played back their stereo
recording.

LOOK WITH YOUR EARS
That is a classic sort of mistake.

Cleaning

Prohlems...

electronic components - tape heads - contacls

Economical MILLER-STEPHENSON aerosols take the headaches
(and a lot of expense) out of what used to be a nuisance. e e

miller-stephenson
chemical co..inc.

Danbury, Connecticut 06810 (203) 743-4447

mMS- 200

— —|mAGNETIC|

‘m'

Solve YOUR

TAPE HEAD| MS-180

MS-230 G

CONTACT DEGRE A SER
RE-NU

4 Product
TRIALUNIT

$1020

boards, motor parts.

maintenance costs.

MS-200 MAGNETIC TAPE HEAD CLEANER - Spray
away oxide dust before it ruins heads and tapes. MS-200
flushes it away. Manufacturers recommend it; communi-
cations experts prescribe it; EDP operators wouldn’t he
U.5. & FOREIGN PATS.

MS-230 CONTACT RE-NU — Renew your contacts. Re-
Nu does it. Flush away dirt, carbon, and other “interfer-
ences.” Will not harm insulation; leaves no residure. Switch
to MS-230 for your switches — and ather points.

MS-226 "“Cobra”” EXTENSION NOZZLE/Solvent Spray
Brush — “Co-Brush’ away stubborn dirt, carbon, grease,
oxide build-up.

without it.

MS-180 "FREON''*TF DEGREASER — No need to disas-
semble components. Spray MS-180 onto relays, circuit
Removes dirt, dust, oil; prevents
recontamination. Non-conductive, non flammable. Reduces
*Freon™® DuPont Trademark

O Enclosed is $10.00, please send my
“4-Product Trial Unit”.

|
|
|
| (J Please send FREE literature and prices.
|
|
|
|

NAME TITLE
DEPT.
: COMPANY
| ADDRESS
% / Y/ ciTy STATE 2P
A : = | cHICAGO » LOS ANGELES + TORONTO [~ Dist. in ITALY » GERMANY »
T Y 4' FRANCE + ENGLAND « SCOTLAND ¢ SPAIN ¢ NETHERLANDS = LEBANON
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theory & practice (cont.)

Same band, same kind of program
material, but a totally different kind of
auditorium. Pursuing what John Wo-
ram has been saying, how do you lay
down the kind of rules his readers
want, on how to mike such a situa-
tion? In a sense, there is no substi-
tute for experience—quite a lot of it.
But we can help experience to be
more mecaningful by pointing out the
factors of which the person who does
this kind of work must be aware.

When you enter such a situation,
you nced to “look with your ears.’
What clued me, immediately, was my
consciousness of the sound bouncing
off that glass wall. I could not sec the
wall because it was after dark and the
thin black draperies werc drawn. But
the absorbence factor of those drap-
eries was close to zero and my ears
told me the glass was there, even if I
had not known that from having been
in the room in daylight hours.

Omni mics, placed that far from
the band. would each pick up every-
thing they “heard.” Our human hear-
ing can discriminate, directionally,
but omni mics cannot. Having said
that, I'd better clarify myself. Human
hearing does not have the character-

istics of a cardioid mic, or any other
directional mic. Our directional capa-
bility is not built into our ears, as a
mic’s capability is built into it. But
directional mics can be used to dis-
criminate, which omni mics cannot.

Possibly, just substituting cardioids
for the omnis they actually used,
would have improved the situation we
just described. But when cardioids are
used another improvement can be
made. This is to put the mics together,
and closer to the band. If you put
omnis together like that. they would
both “hear™ the same and there would
be no stereo. But when you place
cardioids together like that. one points
to the left side of the band and the
other to the right.

The important benefit from using
cardioids and putting them together
in this way is that time difference be-
tween the two channels, left and right.
for the direct sound coming from the
band, is minimized, reduced to virtu-
ally zero. Thus all the echoes, as well
as being reduced in pickup level be-
cause they come from the sides of
both mics, have a longer delay than
the direct sound, and thus are more
definitely distinguished as being of
reverberant origin.

It pulls the band together and gives
it a crisp integrity, where each instru-
ment comes in true, while the other

way produces multiple images all over
the place.

In this, we have discussed only
possible ways to make 2-channel
stereo, using no more than two micro-
phones, of appropriate type, because
that was what the people on the job
were concerned with doing. I do not
suggest that the ways I have just de-
scribed are the best way to mike either
job, if you had unlimited facilities.
But part of being a good professional
is being able to do the best with what
you have, even when that isn’'t as
much as you might like to have.

I remember, when I was a boy, lis-
tening to a high class organist who vis-
ited us, play on our old harmonium.
Many an organist would not demean
himself to play on such an instru-
ment. But this man played it. and
somehow the sound from that instru-
ment, almost by magic, sounded more
like a big theater organ than I had
ever heard it before. He was. without
doubt, a truly professional organist.
Even our little old harmonium sounded
better when he played it.

Just so, if you are a true profes-
sional, you will not say, “I can’t do
anything with . . .” whatever it is you
have at the moment. You will do the
best possible with it, and perhaps vour
listeners will be surprised at how good
it is. |

Why does Studio Tempo use .the A.m ef.
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Audio Spectrum Display?

=4

- — |
,;..Studlo Tempo uses an Amber Audio Spectrum
Display in theirMontreal recording studio.
Michel Lachance, Chief Engineer, explains why:
“lluse the display primarily during mixing to

prevent problems later on in mastering. |

constantly watch the display during a mix to

ensure my tape does not have excessive high or

low frequency energy. If | want to highlight a
‘particular instrument [ can see the effects of

equalization or other forms of processing. The

peakaesponding characteristics ofthe display

give far more information about what"s: on a tape-

than a VU meter. ‘ﬂ’ AmBer mpdeld550 Audxo Spé?!rumﬁvsylay\

“One very handy thing I use the display for sy ‘s ﬁb- )0 US Lis .

verification of performance of equipment.l'm E - . - =
very particular about alignment, and I like- tBiput : ' ]

a sweep tape on ou;’( 24 tlll'a;:‘k gefo;'e ea;ch li;essu;m 5 g
and read éach track with the display. It shows £ty 5
exactly in dB any response errors.and all 24 Amber Electro D'csa‘i_&hd
tracks can be checked in minutes™. 1064 dievm o6 Golf

See for yourself. Contact Amber for the name of
a nearby dealer and arrange for a demonstration

in your studio — it really works. =

Circle 24 on Reader Service Card
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dlh soundwithi

e® Through the many issues tn which
we discussed 16mm film projectors,
the different types, some of the newer
models, and comments by readers, we
also mentioned some of the tips which
would help keep the units clean and
in satisfactory working condition. We
talked about autoload and manual
threading units and passcd along sug-
gestions on keeping thc projectors,
and the film path clcan. Let's just add
a few items about handling the film,
and trying to extend the image life of
the motion picture.

One rccommendation we have al-
ways found useful for several reasons
has been to put a long leader on the
head end of the film. For cxample, if
the previous uscr of a sclf-threader
model rewound the film through the
film path. he could have overlooked
the possibility that the adhesive tape
he used 1o hold the head of the film
to the take-up reel might have gotten
stuck in the gate. This goes unnoticed
and unchecked, and then the next
user finds that the film doecs not go
through the projector but starts to
back up, and the film begins to fold,
rip and creasc beyond repair. Several
ways to avoid a similar situation can
come quickly to mind. One possibility
is to avoid using the sticky tape at the
head end. If it must be uscd, opening
the gate might prevent the tape from
sticking on thc way through. Another
way to avoid trouble is to stop the
film just before it cnters the gate and
remove the tape. Should all else fail. if
there is a long leader on a film used
in a sclf-threading machine. at least
the leader will wrap up and lcave
the film intact. Hopefully, the opcra-
tor will be watching when the mcss-

“up starts and will stop the machine
before the film is shredded com-
pletely, but long leader will still save
the film for a while if he forgets
where the stop switch is.

THREADING MANUAL LOADING

Another problem that comes up
quite often is in threading a manual-
loading machine. When the film is
put onto the sprockets, it sometimes
happens that the film sprocket holes
don’t lie evenly on the sprockets. If
not checked, the film can slip out.
the holes can tear. the film can be
scratched, and can even be ripped
badly. Not only should the film be
loaded carefully, but when the film
can be run ahcad manually by the

M.ARTIN DICKSTEIN

simple expedience of turning a knob,
this method should be used to make
sure that the sprockets fit cleanly into
the holes and that the film will move
smoothly. A similar problem can come
up when the film is put around the
sound drum too tightly and pulled too
hard through the paired tension idlers
on cither side of the drum. A slight
tear in the sprocket holes can cause
the film to tear when it gets started
and to fail to pull smoothly. Once
again, if a long leader is used, at least
the film portion can be kept in good
shape while the trouble takes place
during the leader.

One more trick to preserve the life
of the film is to be carefully aware of
the condition of the film rcels, both
the feed and the take-up. A bent or
dented reel, or nick in the edge can
be disastrous. As the film rolls onto
or off the recl, the edge of the film
can tear, not enough 1o be noticed the
first time, perhaps, but it will shdw
up in subsequent plays and the film
can be badly ripped by such a small
thing as a torn sprocket hole.

SPLICES

Several more possible trouble spots
arc at splices. A cement splice, as sim-
ple as it may scem. should be made
with care. If the film is not scraped
carcfully, the bond will not hold over
the width of the film, and a slight
cdge sticking up will most likely open
during the first play through the pro-
jector. If too much cement is used in
the splice. excess is likely to spread
out around the splice and catch on
adjacent layers of film during wind-
ing, causing a smcar, and possibly in-
juring the magnetic sound track. Too
much cement can also cause the film
to buckle slightly, leaving open the
possibility of a torn film during the
run through the projector.

If too little cement is used in mak-
ing the splice, ohviously the splice
may not hold and the joint might
open. Since the cement contains sev-
eral chemicals of different natures,
some if the ingredients will evaporate
quickly, while the remainder will be-
come sticky and tacky. It is, there-
fore, necessary that the splicc be made
as quickly as possibly after the ce-
ment has been applied to the surface
of the film. Too long a delay will re-
sult in a bad splice with the possibility
of bubbling and an exposed rough

www americanradiohistorv com

audio tests
the complete
and easier

The Cookbook is a free booklet of
simple test procedures for anyone
with a basic technical background.
The audio specialist too will find
the procedures provide new time-
saving ways to spec and trouble-
shoot audio amplifiers. With the
Cookbook procedures and a
moderately-priced 5L4N Spectrum
Analyzer you can spec, troubleshoot,
and produce graphic results like
those shown. We'll be happy to mail
you a free copy of this valuable
booklet. Write Tektronix, Inc., Box
500A, Beaverton, Oregon 97077.

In Europe, write Tektronix Limited,
P.0O. Box 36, St. Peter Port,
Guernsey, Channel Islands.

TEKTRONIX
- committed to
technical excellence

Circle 25 on Reader Service Card
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Be sure
to attend . . .

THE AUDIO
ENGINEERING
SOCIETY'S

91st Technical
Meeting and

Exhibition of
Professional
Equipment
at the

Los Angeles

Hilton
May 13-16

For details, write or phone:

AUDID EMGIMEERING SOCIETY

= B0 E. 43nd 5t., N.Y., MY,
10017 (212} 661-8526

= 11916 Sabem O,
Granada Hills, Cafif.
{2131 363-5111

sound with images (cont.)

edge. This can cause more problems
than just an open splice.

WINDING

Another thing to look out for in
cement splices—the magnetic sound
track and a film that has been kept
wound too tightly on a small hub. The
cement can damage the sound track
by causing it to lift off the film sur-
face. A bad splice can also cause the
film to jump slightly while passing
over the mag. head, causing a momen-
tary loss of sound at the splice. You
can minimize this by making the splice
with the butt edge, the one hitting the
mag. head, toward the tail end of the

| film. This will cause the head to slide

a little more smoothly from the higher
to the lower edge and possibly pre-
serve a cleaner sound. When a film
has been kept too tightly wound, the
pressure on the bond may cause it
to open easily. A way to avoid this
from happening might be to hold the
splice together a bit longer than nor-
mally to make sure the bond is solid
Needless to say, all splices should be
checked carefully for firmness and
rough edges.

It is always truc that at least one
frame is lost in making a cement
splice, so when a smooth tear takes
place in a film, over (or through) a
frame, it might be more advisable to
use the tape method of splicing. Here,
too, some problems can come up. A
loose edge of tape can stick to ad-
jacent layers of film and come apart
or, if the sprocket holes are not lined
up evenly with the holes in the film,
the film will lose its loop and begin
to flutter. One practice that some-
times can cause a great deal of trou-
ble is the carclessness of leaving a
rolled up ball of tape from an
opened splice) lying on the splicer or
on the hand where it can be picked
up, unnoticed, on the film. No harm
is obvious until the film is played and
jams up in the gate.

CAREFUL PRESENTATION

Keeping a projector running smooth-
ly takes a bit of care with the unit
itself, but be sure to handle the film
with care, too. Wear white lintless
gloves when possibie, thread and splice
carefully, and be sure the film is
stored properly. These precautions all
go to make a trouble-free presentation.

Sometimes, you”ll notice (during a
major presentation, usually). that dirt
or hairs or dust show up on the edges
of the screen image. Obviously, the
dirt is caught in the gate area but how
do you get to it without stopping the
film? Although it is not usually recom-

www americanradiohistorv com

mended, one way is to blow, and some
people have found a measure of suc-
cess with this simple expediency. Once
in a while, the fitm picks up the dust
at a splice and carries it out of sight.
One way to get the dirt out is to
moisten two fingers and holding them
gently in such a manner as to have
the film pass through between them
right after the film leaves the feed
reel. The moisture will help, in many
cases to move the dirt out. A similar,
but better, treatment is to use a lint-
less cloth and a drop of film cleaning
fluid. A dampish white cotton glove
will alse do the trick. If the dirt is
noticed during a projector check-out
with no film running, use a cotton-
tipped stick and a bit of alcohol to
clean the gate area and film path, re-
membering that if the dirt is on top
of the screen image, the dirt is on the
bottom of the gate, etc., due to lens
action.

A good cleaning solution and a lint-
less velvet cleaning cloth should be
used to clean the film. This should be
done as often as needed, according to
the successive usage of the film. If
the film is used a great deal, it might
be well to leave the film tails out after
a showing. The film can then be re-
wound on a table and cleaned at the
same time with a velvet cloth held
gently over top and bottom. (Many
film rental companies request that the
film be returned not rewound so that
they can clean it while getting it ready
for the next user.) This method will
also allow the film to be checked for
broken sprocket holes, bad splices,
and rough edges . . . which should
be repaired immediately before finish-
ing the rewinding or the film may be
damaged beyond repair.

When cleaning of films becomes a
large part of the film operation, it
might be wise to investigate the pur-
chase of a film cleaning machine in-
stead of sending the films out all the
time. About a half dozen companies
make different types of film cleaning
machines running from about $300
for the simplest manually operated
one to more than $8,000 for the
automatic model that is self-checking
before the cycle is started and re-
winds up tc 3,000 feet of film per
minute.

You pays your money and takes
your choice, but if you don't care for
your films and neglect them, it surely
can become an expensive proposition
making up new copies of films for
those that get ripped or damaged be-
yond playability—not to mention your
getting chewed out at the next pres-
entation you helped louse up. |
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THE QUALITY MIXER

ON THE ROCKS

NEVE ANNOUNCES THE NEW 8024 CONSOLE.
where else can you get a 24 track recording and do
simultaneous quad, stereo and mono mix downs?

This 24 track console provides all the flexibility one can

imagine within the astonishing length 80.5 inches. ;
Of course, the Neve guality is built into this console
LOOK AT THE FEATURES — 24 In/24 Qut - which is delivered with its own handbook, spares kit, and

Overdub - 24 Track Monitoring - Full EQ on Every all mating XLR connectors, and you will be amazed at the

Channel - Simultaneous Quad, Stereo and Mono Mixers low price.Couple this with the now famous Neve Service
- Quad Positioning on Each Channel - And for Added and you again have a winning combination.

Flexibility There are 240 facks. CALL US —
Hupert Neve Incoporuted. Berkshire Industrial Purk, Bethel, Connecticut 06801 Tel: (203) 744-6230. Telex: 969638
Hupert Neve Incorporuted. Suite 616. 1800 N. Highlond Ave.. Hollywood, Californio 90028 Tel: (213) 465-4822

Hupert Neve of Conuda. Lid.. 2717 Rena Houd. Maltan. Ontario L4T 3K1, Canoda Tel: (416) 677-6611
Rupert Neve & Company Litd.. Cambridge House. Melbourn. Hioyston, Hertfordshire, SG8 6AU England, Tel: (0763) 60776

Circle 14 on Reader Service Card
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CARTRIDGE/CASSETTE
DUPLICATING SYSTEM

e A duplication ratio of 32:1 with
a master tape speed of 240 in/sec is
claimed for model 1100B cartridge/
cassette duplicating system. Other im-
provements on the manufacturer's
previous model include a short-circuit
proof, 2 mHz, 45-watt bias system.
Level, cqualization, and bias controls
are accessible from the front of the
master panel, while record level and
bias controls for cach slave are built
into the quick-change head assem-
blies. The removable loop bin has

been redesigned for easier loading
and unloading and smoother tape
movement. Model 1100B will dupli-
cate 4- or 8-track l-inch or 4-track
V4-inch masters on 4- or 8-track car-
tridges. 2- or 4-track cassettes, or 2-
or 4-track reel-to-recl tapes.

Mfr: Audio/ Tek, Inc.

Circle 40 on Reader Service Card

CROSSOVER/AMPLIFIER

@ C100 series of electronies includes
a 120 W power amplifier, a four-
channel mic mixer with three position
EQ, a two way clectronic crossover
and a pre-amplifier for electronic in-
struments. Rack assembly measures
3% x 19 inches.

Mfr: Conmmunity Light & Sound
Circle 41 on Reader Service Card

HEADSET DYNAMIC
MICROPHONE

e Designed for sound reproduction
in moderate level notse environments,
this line of microphones with ampli-
fiers can be used in standard carbon
microphone input circuitry. The head-
sets are designated models 103BB,
803BB, 723HB, and 713HB. The am-
plifiers are self-powered from carbon
mic exciting sources and are not po-
larity sensitive. The same company
also offers a sclection of modules for
headset intercom systems which can
be installed in standard clectrical out-
let boxes or pancl mounted.

Mfr: David Clark Co. Inc.

Circle 42 on Reader Service Card

“Freedom, Control & Economy.’

The Orban/Parasound Parametric Equalizer, Mode)
621 costs just $339/channel in the two-channel format. Yet it
offers important features which its more expensive com-
petitors lack. Up to 16dB boost is available, and the cut goes
all the way to minus infinity. This, in addition to the availability
of four totally non-interacting bands, means that the same
equalizer can be used for simultaneocus broadband equaliza-
tion and notch filtering in recording, cinema, broadcast, or
sound reinforcement. We have chosen to make our equaliza-
tion curves “constant Q" rather than reciprocat. This way,
extremes of equalization stay musically wseful 1nstead of
becoming intolerably peaky and-ring

Like the competition; we provide <ontinyicusly.
variable'tuning and equalization controls for-eachba

unlike some others, we also provide conhrruous]y var_able

bandwidth control. And each-band's tuning ran.

octaves with constant bandwidth yields broad,

between bands to further increase versatility.
Addlownoise and dlstorhon.front-pa,

gain control, click-free-in/out switching, - .

peak-stretching overload ight;:

and 2xtensive human engineering, and you've got the most
cost-effective professional equalizer available today—one
that offers almost limitless freedom and control over sonic
timkre. The Orban/Parasound 621 Parametric gives you the
power to get things really right.

Also inquire about our Spring Reverb, Dynamic
Sibi ance Controller, and Stereo Synthesizer.

For furthey ihformation; contact

orban/parasound

680 Beach St., San Francisco,Ca. 94109
(415) 776-2808 ‘or your local
Orkan/Parasound disttibutor.

Circle 17 on Reader Service Card
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companies
Separate but together
Reducing business costs,
Blending talents,

a whole rew
force naudio;
compression
drivers,
nNew cone speakers,
radial horns,
_power amps,

‘Mixers, consoles,
the whole shot —
and at lower

!
]
5'211 me more! J

-

O
Creating an alternative _%‘ oo/
to the established way. N ] /‘\ﬂ" ———

Our mission: [\
I create products that
Respect the past,

rar 4 P

J 4

(

Ferald the future Spider / Peavey « box 2898 - merichan, miss. 39301

Circle 15 on Reader Service Card
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IT"S A SMALL WORLD!

SMALLER AUDIO TRANSFORMERS

Sizes: 1-3/8'" x 1-15/16", 15/16" x 1-1/4",

9/16" x 5/8* (Send for complete catslog)

sy , Quality Engneered Sound Products
o Sy SESCOM, INC.

P. 0. Box 590, Gardena, CA 90247 U.S.A.

(213} 770-3510 « TWX 910-346-7023

T

Circle 27 on Readcr Service Card

h:pped from
s" Inventory
s Mfrs. of
Amerlmo reels
FOR
MAG 12/298-5300

TAPE 1241 Rond Rd. Des Plaines, lIl. 60016

Circle 28 on Reader Service Card

| new products & services (cont.)

ATTENTION!!
STARBIRD MICROPHONE
BOOM OWNERS

Available Now From

DIACOUSTIC LABORATORY
GENUINE STARBIRD
BOOM PARTS

e Fix that wornout or
broken boom now!

o All parts NEW
and original.

Let us know your needs . ..

Contact:

ERNEST M. KNIGHT
DIACOQUSTIC LABORATORY
1063 Vine St.
Hollywood, Calif. 90038

Or phone: 213-467-5121

Circle 29 on Reader Service Card

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

STEREO LOUDSPEAKER

® A copper capsule, driven by a
magnetic motor and placed between
the moving coil and the magnetic
pole is a notable characteristic of this
series of three loudspeakers, desig-
nated models 225, 335, and 445. Ac-
cording to the manufacturer, the re-
sult is a modification of the moving
coil inductance which makes signifi-
cant improvements in the performance
of the loudspeaker, particularly in
mid-range dispersion. The loudspeak-
ers also feature an acoustic flow re-
sistance. Power handling capability of
continuous signals and short duration
pulses up to 250 watts of power is
claimed. Model 225 has a two-driver
system with a 10-inch woofer and a
dome tweeter. Model 335, a three-
driver unit, has a 10-inch woofer and
a 5-inch cone unit and operates in a

| 35 liter cabinet for improved bass re-

production. Model 445 has two sepa-
rate 8%4-inch speakers, the same cone
unit as that on the model 335, and a
tweeter. The two woofers have dif-
ferent masses and low frequency
ranges, avoiding the usual boomy
sound of two woofers. Model 445 op-
erates in a 45 liter box.

Mfr: Ortofon

Circle 46 on Reader Service Card

QUADRIPHONIC
ENCODER/MIXER

e Employing the CBS-SQ encoding
techniques, model SQE-2000 is a-c
or battery operated and may be used
as an eight-input mixer or matrix en-
coder of four-channel program ma-
terial. It can also be used to provide
a quadriphonic effect for SQ receiv-
ers, It’s totally compatible with all
stereo and mono receivers, and com-
plies with FCC standards.

Mfr: CBS Laboratories

Price: $795.00

Circle 47 on Reader Service Card
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P.C. CARD AMPLIFIERS

® Low noise equalized preamplifiers
models AT-27 and AP-27 are designed
for conventional magnetic tape heads
or phone cartridges. Model AT-27
provides the standard NAB tape re-
produce head equalization for tape
machine speeds of 334, 7'42, 15 and
30 in/sec. by adjustment of its low
and high frequency trimmer controls.
An adjustable gain trimmer control
sets the desired operating level. Mod-
el AP-27 provides the standard RIAA
phono reproduce equalization. High
frequency and gain adjustment trim-
mers compensate for losses due to
stylus wear and set the desired oper-
ating level. Model 1731A audio oper-
ational amplifier is utilized as the ac-
tive clement in the AT-27 and AP-27
and provides the circuitry with an
equivalent input noise of —125dBm.
Mfr: Modular Audio Products

Circle 48 on Reader Service Card

DYNAMIC CARDIOID RIBBON
MICROPHONE

® The manufacturer claims a cardi-
oid pickup pattern for model MB-301
which suppresses even the lowest fre-
quencies at 180 degrees. The design
and dimensions of the basket cause it
to act as a windscreen to protect the
lightweight horizontal ribbon. Non-
linear distortion is claimed to be in-
audible. Impedance is 200 ohms, fre-
quency range is 30-18k.

Mfr: Dobbs-Stanford Corp.

Circle 49 on Reader Service Card
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The newVolumax’
Model 4300.

Anythingelse isa
limited limiter.

When it comes to automatic peak controlling, the new
Volumax is the smoothest operator around! It’s the latest in our
quest for the ultimate AM limiter. The only similarity between the
Model 4300 and conventional peak limiters is that they both prevent
overmodulation. And here the similarity ends!

Volumax patented control action assures maximum
utilization of each watt of carrier power, without overmodulating the
transmitter and with absolute minimal signal distortion. The Model
4300 features: more precise limiting at maximum allowable limits,
easier set-up and proof-of-performace procedures, and extended
control range of over 15dB, with less than 1% harmonic distortion.

With automatic peak phasing, negative speech asymmetry
is silently inverted for positive modulation to the maximum allowable

limitof 125%.
Try a 4300 and listen.
You'll see why other limiters are
limited. And why we think
the new Volumax Model 4300 is the
ultimate limiter.

CBS LABORATORIES

A Division ot CBS inc.
227 High Ridge Road, Stamford, Connecticut 06905

Circle 16 on Reader Service Card
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AMPEX HAS A ONE-WORD ANSWER TO
FOUR QUESTIONS ABOUT COMMERCIAL
RECORDING EQUIPMENT:

G-440C

our station?

B Get an AG-440C. You'll appreciate
the way it handles 10%2" reels of tape.

B  With capstan servo,
end-to-end timing for
30- and 60-minute
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

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

B Getan AG-440C It'll
handle every-

[ ] thing on the master
tape, from the lowest
frequencies right up
through the top. At

15 ips, response is virtually flat to 25

kHz. And the capstan servo wil

deliver flutter and wow perform-
ance that is as close to the original

as can be achieved on any commer-

cially available mixdown recorder

Low noise figures, too, assure opti-

mum mixdown/dubbing.

= We're mixing down for stereo re-
leases, and we can't afford to lose
the sounds we worked so hard to

| get. What's the answer?

mises at all in sound quality. How can

we get rolling?

Qur work involves original produc-
| tion for quadraphonic material. We
need a recorder that can get us
[ | started without making any compro-

Get an AG-440C. The
B fourchannel version

is a fully professional
[ ] half-inch 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 high-
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.

blood. How can we expand?

We've got to squeeze a multichannel!
] production recorder out of this year’s
tight budget, and those 2-inch re-
B corders are just too rich for our

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—440g-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.

Bl Getan AG-440C The
8-channel version with

Bl  Sel-Sync™ automatic
monitor switching,

nangnne
L I B TR

TR EEEE
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Information about all the Ampex AG-440C stock. Ask for a demonstration today or send
models is available from your local m for our literature. Ampex has the
Ampex distributor. Many contfig- - - answer to every sound recording
. . mpex Corporation . 4
urations are now available from ..~ opex Soihems Division question, and the answer is
401 Broadway, Redwood City, CA 94063, (415) 367-2641 AG-440C.
Circle 26 on Reader Service Card
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GLENN D. ROGERS

Audio in Montreal
Alive and Growing

Top quality sound work and equipment distinguish the
audio industry in this part of French Canada. Montreal is
already preparing for the 1976 Olympics.

OR SOME TIME Now, we've been aware that a

good decal more than frigid weather has been

coming down from French Canada. So recently

we packed our woollies and hcaded for Montreal,
the secthing metropolis at the base of the Laurentian
Mountains. We found an enormous amount of audio ac-
tivity, and pride in Canada’s contribution to modern
sound. It would be impossible for us to report on all of it
in one article, or even to touch adequately on the most
important sources. So here’s a taste, with a touch of Gallic
flavor, dipped from the diversity and abundance of sound
activity in Montreal.

STUDIO TEMPO

A former fur storage vault with double-thick walls and
high ceilings was a natural setting for pop studio, Studio
Tempo. Unfortunately, strect widening is cancelling that
out; they’ll be moving in 1976 to an unused theater. The
24-track facility is owned by three musicians, Yves La
Pierre, a commercial producer, Francois Cousineau, a t.v.
band leader for the CBC, and Bernard Scott, also a com-
mercial producer. The chief engincer is Michelle La
Chance. Our guide was Tom Montgomery. Studio Tempo
bases its operations on a Westlake design. They utilize an
MCI 2-in. 24-track and MCI Y-in. recorders, several
Ampex 440s, a UREI 963 digital metronome varispeed
for film syne, and full Dolby. This all comes through a
Neve 24-track console. (Neve and MCI are very popular
in Canada.) Studio Tempo uses a drum cage with, they
claim, over 25 dB isolation. Monitor trcatment is custom
J.B.L., the usual Westlake style.

Thirty percent of the recording done is for commer-
cials, and the rest devoted to popular albums. The studio,
which accommodates about 17 musicians, records artists
like Mahogany Rush and Dianne Dufresne, a well-known
Quebec star.

LISTEN! AUDIO PRODUCTIONS

The Canadian Parliament has restored a portion of old
Montreal. There, amidst cobbled streets and archways,
one enters a 200-year-old courtyard flanking Youville
Stables in which are quartered, not purebred horses but an
ultra-modern studio called Listen! Audio Productions,
operated by Stan Brown and Greg Morris. The studio
corrals some of the most prestigious commercial accounts
in Canada, including Chrysler (U.S. and Canada), Coca
Cola, and Ford.

The 8-track facility is set up with Neve and McCurdy

The control room at Studio Tempo boasts Montreal's
only Westlake design.

consoles. While we were there, they were expecting a new
16-track MCI and will expand their Neve console. We
saw an array of Ampexes and an ARP 2500 synthesizer
under glass. In addition to the two studios, there are rooms
for tape duplicating and editing. Greg Morris, by the
way, is something of a celebrity in Canada. Not only is
he a former yo-yo champion, but he is known as “The
Voice of Canada.” He, is heard on hundreds of voice-
overs on radio and television.

LE STUDIO, MORIN HEIGHTS

A drive 40 miles up north into Laurentian ski country
brought us to a beautiful contemporary structure atop a
small hill, facing a serene lake and surrounded by 200
acres of land. This is the new Andre Perry operation,
Le Studio. After being inspected by a pair of Chinese
ducks who roam the premises, we entered an inviting
lounge complete with capuccino coffee machine, pinball
machine, and kitchen. To the left rear is the control
room, with a large expanse of glass showcasing the studio.
The large studio boasts a sloped ceiling, ranging from
10%2 to 16 ft. high. There is a drum cage and two other
enclosed booths for acoustic guitars, etc. Included in the
equipment is a 9-ft. Yamaha piano.

Throughout the building, a great deal of wall glass treat-
ment is utilized for maximum natural light. A massive
$100,000 TRIAD-AD “A” console dominates the con-
trol room. This English-built 28-in/42-out board is the
only one in use in North America and one of four in the
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Stan Brown, shown here in one of the studios, operates
Listen! Audio Productions with Greg Morris.

world. Its capabilities include PPM or vu meter reading
during recording, four foldback and six echo channels,
equalization in all modes, in and out, and direct board
selected tape assignment (without jack cables). Tape equip-
ment includes a 24-track MCI 2-in., two Studer 4--track
B64s (full Dolby) with two more on order. Downstairs,
there are two separate rooms designed as echo chambers.
MaclIntosh 2105s power the hidden custom I.B.L. 4320
monitors.

Le Studio has been in operation since September, 1974.
The concept here is to provide a total musician environ-
ment, similar to Caribou Ranch, but more continental in
approach that attracts prominent international artists. Ac-
cording to Mr. Perry, they are in the process of signing
such artists as Leon Russell, Nazareth, and Leonard Cohen
and they're working on getting Elton John to visit the stu-
dio. Next year, Andre Perry hopes to acquire another 50
acres and construct plush live-in quarters for the artists.
Although the unique setting and complete facilities are
bound to attract a large international clientele, Andre is
also very concerned with promoting the talent in his na-
tive city.

STUDIO SIX

A computer runs the show at Studio Six. Chuck Gray
and Judy Burritt incorporated it into their Neve 24/8 over
three years ago and have been modifying it continuously.
The mixdown computer records all adjustments, levels,
eq. changes, and just about everything else done during
mixdown in real time, and commits this to dynamic mem-
ory on 32 faders. During any subsequent recording, the
whole process can be duplicated exactly by tape play-
back.

This is all skillfully operated by Quentin Meek, who,
aware of the controversy surrounding the automated
mixdown concept, says creative effort is increased rather
than diminished by the utilization of the subtle and refined
changes this system allows. According to Judy Burritt, the
automated system has brought them economy of operation
which is reflected in lower rates to their customers.

At present, 90 percent of their business comprises
French-Canadian recording artists. However, they handle
such performers as Jesse Winchester, who is gaining inter-
national prominence. Besides album recording, Studio Six
does live concerts and simulcasts with touring and local
artists affiliated with CHOM-FM, a popular underground
rock station in Montreal. Their equipment includes a
Dolbyized MCI 16-track, Scully 8-track, Ampex 440, Od-
dessy Arp and AKG echo. Crown DC-300s drive J.B.L.
4350 speakers.

Le Studio, Morin Heights, located in the picturesque
Laurentian ski country, is an example of total
studio design.

A view of the control room at Le Studio shows the
Triad-A console. The studio is shown through the
glass at the left.

SON QUEBEC

A 19th century church is the setting for Son Quebec,
the largest studio in Montreal proper, recently acquired
by Pierre and Andre Bruneau. Since our last visit, a
smaller new studio has been added to two original studios,
with a Neve 10-track and 4-track Ampex for radio com-
mercials. Ampex M1000s, 16-track Dolby, dbx, Arp syn-
thesizers, and 440Bs fill the other two studios. There is a
drum cage in the large studio and a two-way mirror to the
control room, used for private interviews for marketing
applications. Although 60-70 percent of the recording
lately is albums, film sound tracks are also a specialty of
this operation.

STUDIO MARKO

Studio Marko is the oldest studio operating in Montreal,
a 16-track facility with Studer recorders and Auditronics
and Neve consoles in their three studios. A great deal of
film work is done here, using interlock sync systems and
a sound effects console. Jean Marc Audette does voice-
overs and lip syncing at this studio. CBC also uses Studio
Marko for some of its work.

While this completes our tour of Montreal recording
studios, it by no means covers everything working here.
RCA has one of its studios here. There are also a number
of 8-track and smaller studios available for demo and
other lighter recording tasks.

SNB DISC MASTERING

Sampling Montreal’s disc-mastering capability, we vis-
ited SNB, owned and operated by Sabin Brunet. SNB
employs a complete Neumann system, including an SP-72
disc transfer console, VMS-70 computer lathe, and SX-68
cutter head. The hand-built Gotham-Telefunken Magneto-
phone 15 preview machine carries the master tapes along-
side a Studer, which Sabin uses for simultaneous tape
copying and eq. adjustments. He also has four Dolby
A36ls.
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Sabin. who is one of the two independent cutters in
Canada and a former L.ondon Records mastering engineer,
told us that in his first year of operation he has mastered
over 300 lLp.s. 600 singles and many tape duplicates for
such companics as Polydor, Capitol, Barclay. and Trans
Canada. As we observed Sabin working painstakingly in
his ultra-clean cnvironment, we could well understand why
these firms centrust their work to him.

CBC—MAISON de RADIO-CANADA

We didn’t just drop in on CBC. One doesn’t. There's
the flurry of official appointments and guides. And that's
a good thing, for it would be simple to get lost in the
maze of Canada’s largest broadcasting complex. The CBC
building, designed on three mammoth levels and an area
occupying 23 floors in the main tower, is a cornucopia
of tv. and radio studios, offices, sound stages, theatres,
control rooms, scencry building arcas. etc. The govern-
ment-owned corporation handles all phases and distribu-
tion in several languages through radio stations through-
out Canada, which it owns outright.

We were given a comprchensive tour through all the
a.m. and f.m. facilities by Jerry O’'Dowd and Recal Labelle,
instructors in charge of training technicians, in the 2 year
old operations center, 140 of whom work in 29 studios
offering English, French, and Eskimo broadcasts as well
as news in cleven languages. There are f.m. sterco studios
set up for 8- and 4-track recording. One of the larger
radio studios can accommodate over 60 people. The largest

Quentin Meek ot Studio Six is seated at their automated
mixdown console.

The main television control center is located in the
center of the CBC complex.

CBC is one of the largest broadcasting complexes in
the world. Shown here is the 23-story tower.

t.v. studio, in fact the largest in the world, seats several
thousand viewers.

Remote capabilities are almost unlimited. These are fre-
quently used to pick up performances from the Place des
Artes, Montreal’s huge contemporary cultural center. Be-
cause of the widespread nature of much of Canada’s
population, it was natural for the broadcasters to turn to
a satellite system, the ANIK, the only independent intra-
national system in the world.

In the radio studios, one sees McCurdy, Philips,
Schlumberger, and Ward Beck consoles with Ampex tape
recorders used almost exclusively. Eighteen separate tele-
phone lines for on-air interviews are found in seven of the
studios. There’s a whole room of duplicating equipment,
producing in excess of 125,000 tapes a year, largely for
the Canadian armed forces. CBC is also readying itself
for the 1976 summer Olympics, to be held in Montreal;
but more about that later.

CFTM-TV

French station CFTM (Tele-Metropole) is one of the
two largest independent t.wv. stations in Canada. Jules
Blais, assistant technical director, showed us the facilities
of the 13-year-old station, which has 600 employees. Six
studios each have their own consoles, with a master con-
trol room monitoring each camera. Ampex 1200s, 2000s,
AVR-1s and ECR-25s arc found in the vtr room.

CFTM, with its own complete film systems, processes
all its own 16mm film, photos and slides. RCA and GE
film and slide projectors are used. One studio is in con-

Sabin Brunet operates his Neumann SP-72 disc transfer
console at SNB. Behind him is the computer lathe.
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Merv Griffin’s is taped here daily.

tinuous use, seven days a week, producing commercials
under the aegis of a separate production company. The
studio owns three fully equipped CINE mobile trucks with
all the latest equipment, including slow-motion gear.

A new building is under construction, adjacent to the
present facility, which will almost double the present space,
adding new offices and two new studios. Mr. Blais told
us that negotiations are presently under way for the cre-
ation of a Westlake design recording studio.

ORTO

Montreal, which has been selected as the host city, has
formed an autonomous organization, known as ORTO
(Olympic Radio and Television Organization) to handle
the projected 1976 Olympics. A division of CBC has set
up headquarters in the old Radio Canada building with
a budget of $56 million and work force numbering 1,500.
According to Roger Nissenbaum, an ORTO public rela-
tions officer, the organization, which was set up in 1973
with the help of the city of Montreal, the Canadian gov-
ernment, CBC, and other Canadian networks, will handle
the following: (1) TV coverage of the games; (2) TV and
radio commentaries; (3) a central broadcast center for
routing, switching, recording, film facilities, etc; (4) TV
and radio facilities at a cost to the user for packaging of
individual program needs (i.e. ABC-TV-Radio); (5) trans-
mission of national programs to the respective broadcasting
countries.

To cover the 32 different sports at 26 locations par-
ticipating in 3,000 events, they estimate that they will
require the following equipment: 20 mobile units, 79 vtrs,
107 cameras, 10 slow-motion vtrs, 14 telecine chains, 730
commentator units (300 of these for radio), 4,500 audio
circuits, 35 video circuits, 50 radio studios (each contain-
ing 3 Ampex 440%-in. and 6/2 custom consoles), 10 t.v.
studios, 110 offices, and a t.v. and radio distribution cen-
ter. Most of the equipment is being leased.

Gene Clair (left) setting up for the
Elton John concert at the Forum.
Their custom console (foreground)
takes 30 channels mixed t0 a
4-way system.

ORTO’s specially prepared auto-camera is given a test
run in preparation for the '76 Olympics.

Specialized equipment is being readied, such as custom
built ramps, overhead cameras, and special trucks, includ-
ing a super customized Volkswagen with a Porsch engine
called the auto-camera. This will follow the bicycle road
race; used in conjunction with a helicopter, it will reach
positions to record the cyclists within a few feet, hopefully
to produce the best pictures ever achieved of a cycling event.

THE FORUM CONCERT

A concert featuring Elton John and the Kiki Dee band
in the 22,000-seat Forum gave us an opportunity to see
how sound reinforcement is doing in Montreal. Sound for
the concert was in the hands of Clair Bros., a sound con-
tract company out of Lititz, Pa. Gene Clair showed us the
equipment, which included 16 Phase Linear 700B amps
and four SAE amps to drive 20 4-way custom speaker sys-
tems utilizing J.B.L. 2440 and 2405 drivers in an ear-
shattering display of 22,000 watts. Gene’s own custom
audio mixing console handled 30 inputs and, used in con-
junction with a 10-input mixer he also designed, carried
a total of 35 mics. Revox decks, Eventide digital delay,
echo, and an array of SAE equalizers provided special ef-
fects. Elton John’s piano was double-miked with a spe-
cially designed piano bar pickup and a Sennheiser 435.
The sound was excellent, loud but very clean. In addition
to Elton John, the Clair Bros. organization has handled
sound for Chicago, Elvis Presley. Yes, and Cat Stevens.

AUDIO ANALYSTS—SOUND REINFORCEMENT

During our visit to the Forum we met Peter Pare who,
with his brother Bert Rand, operates Audio Analysts, the
largest sound reinforcement company in that part of Can-
ada. They also handle U.S. jobs. Their clients include
Tony Bennett and the afore-mentioned Dianne Dufresne.
Their equipment comprises Fairchild FPC-50 portable
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Amber’s engineering department comtains all the
necessary equipment for design and Q.C. Shown on
the bench is a 4550 Audio Spectrum display.

~
A i

consoles, Crown amps, and 4-way J.B.L. systems. With
Seullys and Revoxes, they have capabilities for on-loca-
tion recording. Besides doing live simulcasts with CKVL-
FM, they have handled many industrial trade shows for
IBM. Chrysler, GM, and Ford. They aiso did the Mon-
treal version of HAIR.

AMBER ELECTRO DESIGN

Manufacturers of pro audio have not diseovered dyna-
mic Montreal to a large extent. We did. however, visit a
plant on the Ile des Soeurs. a convenient. but quiet island
in the St. Lawrence River, which houses a modern indus-
trial park. Amber Electric Design, Ltd., started by Wayne
Jones about a year ago, manufactures specialized audio
products, such as the model 4550 Audio Spectrum Dis-
play. This originated as a device to solve some problems
RCA had in New York. After creating three prototypes and
a great deal of research, Wayne discovered that he had
a viable product the entire industry could use. Costing
$1,800 U.S., this compact ten-octave real time analyzer
solves various eq. problems quickly. The solid-state device
allows analysis of music programs and system response
through pink noise, with capabilities of comparisons
through the use of two scparate memory modes. The led
matrix circuits allow for fast display response. At the
spring AES show, Wayne hopes to show a multi-purpose
audio generator specifically tailored to pro audio appli-
cations combining noise and sweep functions.

CHROMOCORD CORPORATION

Chromocord, distributors and consultants  for four
years, run by Bill Edwards, provides advice, design, and
equipment to many of the studios in eastern Canada, in-
cluding most of those described in this article. Bill is the
exclusive importer of Tri-Ad consoles in North America.
He also maintains a good inventory of Ampex, API, MCI,
J1.B.L., Electrovoice and dbx products. as well as many
others. He now has branch offices in Toronto and Platts-
burg, N.Y. One of Bill's largest customers is the CBC,
who buys on a day-to-day basis. The firm maintains its
products in its own well-equipped lab and provides on-
location installations and calibration.

The Ward Beck console at the National Film Board
ol Canada can handie up to 96 tracks with its pre-mix
sub system.

Biil Edwards at the helm of the Chromacord, in the
Montreal office.

NATIONAL FILM BOARD OF CANADA

Showcasing Canada to its own people and to other
countries is the business of the National Film Board,
headquartered in Montreal. Since 1939, the Board has
been involved in a wide range of films, including scveral
highly touted documcntaries which were shown in the
U.S. Although the headquarters contains three theaters,
sound stages and offices, most of the shooting is done on
location. We met with Claude Pellitier, acting chief of
sound and his staff, who supplied us with enough informa-
tion to fill a book.

Although the staff numbers 1,000, when it comes to
shooting a film, ingenuity and nimble feet often have to
substitute for a large crew. For example, during a docu-
mentary of a Rod Stewart concert, one sound technician
handled a Stellavox recorder, stereco console, and 20 mics
while another ran through the crowd doing interviews.
Distributing their films world-wide. the Board preduces in
32 languages, including three Indian dialeets! All Cana-
dian embassies maintain complete film libraries, which
supply films upon request.

Technically, a research division constantly tests and
improves the application of equipment. With the heavy
use of Nagra tape recorders, for example, improvements
were made which Nagra later made permanent. The Board
also publishes SMPTE papers on film sound development
techniques and provides technical bulletins to the AES.

Mr. Pellitier showed us one of the theaters used for
sound track recording and film presentations. In the back
of the theater is a Ward Beck console. which utilizes a
premix sub system providing up to 96 tracks on hand.
Walt Disney Productions Icased this system for producing
over 40 tracks for the Cinisphere, an attraction at Disney
World. The console, totally remote, controls 16mm re-
corders a block away.

As might be expected, the Film Board is already deep
into the 1976 Olympics, working with ORTO as the offi-
cial film production company.

The audio industry is alive and growing in Montreal.
Those who showed us around were extremely gracious
and evidenced a pride in their city and their work. We
are particularly grateful to Wayne Jones of Amber and
to Bill Edwards of Chromocord who not only arranged
interviews for us, but drove us around as well. We expect
in the future to hear great sound coming down from the
north, infused with the cnergy and alertness of audio

people who are interested not only in quantity but quality. |
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GEORGE L. AUGSPURGER

Versatile Low-Level
Crossover Networks

The procedures in creating a biamplified approach to
sound reinforcement are not insurmountable when you
know exactly what you're doing. Here are some ideas

telling what works and why.

I-AMPLIFIED MONITOR LOUDSPEAKERS seem to be

coming into their own. Altec. JBL and Electro-

Voice offer standard models designed for multi-

channel amplification. Several studio supply
firms. such as Westlake Audio and Spectra-Sonics. offer
their own bi-amplified or tri-amplified monitors. When de-
signing custom monitor or sound reinforcement loud-
speaker systems. 1 try to use the bi-amplified approach
whenever possible.

Some published articles extol the virtues of separate
power amps for low- and high-frequency channels. But
many of the authors seem to hase their arguments more
on wishful thinking than on convincing evidence. Substi-
tuting a textbook-designed low-level network in a loud-
speaker system originally engineered for a high-level net-
work may make its performance worse instead of better.

Nonetheless, there are a number of clear advantages to
bi-amplification. particularly for high-power loudspeaker
systems. These include more efiicient power transfer, less
i.m. distortion from the power amplifiers. elimination of
loss-type pads for halancing hf and If levels. and avoiding
the frustration of trying to find tight-tolerance. high-
power. low-loss. low-distortion capacitors and inductors at
reasonable cost.

For custom loudspeaker designs or experimental work.
the bi-amplified approach offers additional advantages:
Standard. off-the-shelf components can be used. Circuits
can be designed with predictable electrical characteristics.
There is no interaction between the network and the loud-
speaker’s impedance peculiarities. And, low-level networks
can casily be modified in the field for best results in a
given situation.

BUILDING A PASSIVE LOW-LEVEL NETWORK
As an example of the last point, it is simple to build a

George L. Augspurger is with Perception. Inc.
acoustic equalizaiion specialists in Los Angeles
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Figure 1. Second-order Butterworth (constant
resistance) network provides uitimate siope of
12 dB/octave.

passive low-level network having several switchable cross-
over frequencies. FIGURE | shows the familiar 12 db/
octave (2nd-order Butterworth) network. This is a “con-
stant-resistance” network, which means that. when prop-
erly terminated, its input impedance is resistive and un-
changing at all frequencies. Such a network. for instance.
can provide the correct termination for a string of passive
room equalization filters.

Obviously, by switching inductors and capacitors we
can provide any desired number of crossover frequencies.
But there is a cheaper way!

In most professional installations, the constant-resistance
feature has little value. It is easy enough to isolate the
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Figure 2. A circuit providing multiple crossover
frequencies without changing inductance values.

network with a buffer amptifier if one is not already in-
cluded in the console monitor output. Once we have a
constant, low-impedance source for the network and a
pair of high-impedance (bridging) loads. all sorts of tricks
can be played. FIGURE 2 shows a 2nd-order Butterworth
crossover nctwork which allows crossover frequencics to
be changed without changing inductance values; capacitors
and terminating resistors are switched instead. Thus, only
two high-quality toroid inductors are required.

The circuit has been worked out to make use of stand-
ard component values and has been designed around an
impedance range which can be handled by standard 600-
ohm line amptifier outputs. Values have been normalized
to a center crossover frequency of 1000 Hz. For frequen-
cies not shown, you can scale new values from those
specified or go back to the formulas given in FIGURE 1.

SMOOTHER TRANSITION

In some cases at least, slopes steeper than 12 dB/octave
give smoother transition between low- and high-frequency
speakers by suppressing unwanted interaction through the
crossover band. The same technique can be used to de-
sign adjustable 18 dB/octave or 24 dB/octave networks,
but these become fairly complicated. It probably is more
practical to synthesize active networks instead.’

However, for the first 15 dB of attenuation, we can
closely simulate 3d-order Butterworth curves by raising
the terminating resistance of the 2nd-order circuit. If the
termination is adjusted to allow about one dB of pcaking,

C
A L RL
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| AY
= %Iﬁ vl —
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B L2 R,
[+ 0
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0 /
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fra /2 f  2f 4f

Figure 3. By raising terminating resistance, the response
of circuit A (solid line) approaches that of 18
dB/octave filter circuit B {(dotted line).

the transfer curve closcly matches that of an 18 dB/actave
filter, as shown in FIGURE 3. Unless there are some hor-
rendous peaks in the loudspeakers. 15 dB is ecnough at-
tenuation to get outside the range of noticeahle interaction
hetween the two channels. Moreover. the simple change
in one resistor produces an effect on nomenclature that is
even more impressive than its cffect on performance—we
now have a 2nd-order Chebyshev filter!

Since loudspeakers don’t read textbooks written ahout
them. there really is nothing sacred about a particular
texthook filter curve. The fact that we can solder together
a 2nd-order Chebyshev filter is interesting. But perhaps
something else might work as well or better. The solid
curve in FIGURE 3 is only one of a family of curves (in-
cluding Butterworth, Gaussian and Chebyshev) that result
from nothing more than varying the termination of a sim-
ple l-c high-pass filter. In a recent dh article¥, Don Davis
has explored the variations in response that result (inten-
tionally or not) from varying the source and terminating
impedances of different filter circuits. Using this informa-
tion. one can do a variety of things with simple filters.

DISTORTIONLESS APPROACH

But first, we should mention the so-called distortionless
approach to crossover network design. In the examples
given thus far, the crossover frequency is assumed to be
that at which the response of both sections is down 3 dB,
since this results in constant power transfer through the
crossover region. But constant power transfer does not
necessarily mcan that the output signals can be summed
to re-create the original input signal. At lcast ten years
ago it was pointed out that most of the common crossover
nework circuits introduce delay distortion.®

Richard Small has analyzed the design of “constant-
voltage” networks which introduce 1o delay distortion and
has explained the theory and circuitry of a number of
these.! One such design is shown in Ficure 4. Circuit
values are the same as for a 2nd-order Butterworth cross-
over network except that the terminating resistor for one
channel has been moved.

I have previously pointed out that the distortionless
feature of this approach does not apply when real loud-
speakers are connected because a two-way loudspeaker
system is not the acoustical analog of an electrical sum-
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Figure 4. “Distortionless” crossover network duplicates
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outputs of adjustable network.
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ming junction.? But that doesn’t mean that the design won't
work. In some cases, the circuit of FIGURE 4 makes a mon-
tor loudspeaker definitely sound better than when the
more orthodox FIGURE 1 is used. Why? Because the re-
sponse and phase characteristics if the former just hap-
pen to compensate for the deficiencies of a particular
loudspeaker-room combination.

USING THE LOW-FREQUENCY HUMP

For one thing, several popular low frequency loud-
speakers tend to sag somewhat through the 300-800 Hz
region. The low frequency hump of the constant-voltage
network is all to the good in this instance. Also, some
loudspeaker systems sound better with substantial overlap
between the ranges of low- and high-frequency units even
though this contradicts some published data.® There are
at least two Los Angeles control rooms using constant-
voltage crossover networks for the simple reason that 1
got better results when the low-frequency load resistor
was unsoldered from the capacitor and moved to the
inductor.

It would seem then that a truly versatile crossover net-
work should include the low-frequency circuit variation of
FIGURE 4 as well as adjustable termination for the more
conventional configuration.

For the high-frequency channel, no adjustment in cut-
off frequency is desirable since this is pretty well estab-
lished for horn-type tweeters. For the same reason, no
substantial bump in response near crossover should be
provided in the high-frequency channel; keeping high-
frequency drivers from burning out is enough of a prob-
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PARTS LIST
c1,C3 R6 1.8K
C2, C4 R7 2.5K POT
L1, L2 R8 1.8K
St RY 1.0K
R1 .1 MFD 9100
R2 022 MFD 1.8K
R3 200mH (TRIAD EC-200A) 1.2K
R4 SINGLE-POLE, 5-POS. SW. 9102
R5 6209

Figure 5. Adjustable circuit provides a wide variety
of curves to compensate for characteristics of
loudspeakers and listening environments.

lem even when all precautions are taken. What is desir-
able is a degrce of adjustable top end boost, without ac-
centuating the 2 kHz region where most compression
drivers are too hot anyway.

FIGURE 5 shows a circuit which provides considcrable
flexibility with a minimum number of parts. [ts response
characteristics are plotted in FiGure 6. With values speci-
fied, the circuit works well with typical two-way loud-
speaker systems designed for crossover frequencics in the
500-800 Hz range. The high-frequency section allows up
to 8 dB of boost at 10 kHz while maintaining the dcsired
sag around 2 kHz. Because the shape of the curve
changes as the high-frequency contour control is varied.
its 3 dB down point appears to shift substantially. But
this is an optical illusion. If the two hf curves of FIGURE 6
arc normalized to the same level in the 1-2 kHz region, it
will be seen that the nominal cutofl frequency remains at
about 900 Hz.

MODIFYING BY SCALING COMPONENT VALUES

The circuit can be modified to provide other crossover
frequencies by suitably scaling component values. For
cxample, to shift the curves a half-octave upward without
changing the impedance of the circuit, inductance and
capacitanec valucs would be divided by the square root of
two. It adjustable high-frequency boost is not desired, a
standard 2nd-order Butterworth high-pass filter scction
can be substituted, as shown in FIGURE 7.

Shelving controls are not shown in any of these cir-
cuits. Many cnginecrs prefer to usc the gain controls of
the following power amplifiers. Alternatively, level-set po-
tentiometers can be added at the outputs of the crossover
nctwork. For the circuits of FIGUREs 2 and 5. the loading
presented by any such pot, including the parallel input
impedance of the associated power amplificr. should be
at least 15,000 ohms.

A
G 7T 0
022
ol
N ouT
200 mH 3 910
e, 4 ——

Figure 7. Optional fixed high-frequency circuit for
circuit of Figure 5.

LINE AMP WITH

MULTIPLE PHASE
SECONDARY REVERSE
QUTPUT XFRMR SWITCH
| ——
\ ' HF

SECTION
[~ OUTPUTS TO

H
.H-\'-. E
I;)—J!" " POWER
- o
. i U AMPLIFIERS
SECTION

Figure 8. One method of adding phase-reverse switch
to low-level crossover networks.

WOOFER-TWEETING PHASING

When experimenting with crossover nctwork character-
istics to get best possible performance from a given speak-
er system in a given location, it also Is nccessary to ¢x-
periment with woofer-twecter phasing cach time a change
is made. A convenient way to do this is to provide a
phase-change switch as part of the crossover nctwork. If
the preceding linc amplifier has an output transformer
with multiple secondary windings, this feature can bc
added easily as in FIGURE 8.

To sum up, passive low-level crossover networks lend
themselves to simple, predictable changes in their operat-
ing characteristics. Therefore, when setting up bi-ampli-
fied monitor-speaker installations, it makes sensc to pro-
vide a range of adjustments in the crossover network. How
one determines the optimum conditions for a given situ-
ation is a story in itself. A combination of accurate third-
octave measurements and critical listening secms to me
the best approach. But even without test equipment, a re-
cording engineer can make accurate value judgments be-
tween several choices by listening to recorded instruments
having considerable information {mainly second and third
harmonics) in the crossover frequency region. u
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RICK BLADES

Solid State

Switching for Audio

No need for mechanical switches that are limited by size,
capability, and lifespan. Alternatives are: bipolar transistor,
photocell, n-junction fet, and p-mos fet.

GATE

L=

SOURCE o——y '——ODRAIN

_.d'"f . _.-_':i
|
- = o |
| INDUCED P-TYPE | !

P+ CHANNEL P+ 4 |

S 1.

(=L

5

SUBSTRATE

Figure 1. Chip cutaway of a p-mos fet.

Rick Blades is associated with Audio Logic,
in Boulder, Colorado.

HE CONSTANT PROBLEM of switching audio lines is

still hampering the design of flexible audio sys-

tems. The conventional finger-actuated mechanical

marvel that has been used almost exclusively in
the past often doesn’t afford the flexibility desired in to-
day's systems.

In dealing with audio systems, too often one is con-
fronted with a panoramic view of numerous switches. As
we were gifted with only ten fingers, performing the
necessary switching function can prove to be a monu-
mental achievement.

First, the physical size in itself must be dealt with.
Take for example the common need to manipulate 24 in-
put channels into any combination of 16 tape tracks. You
need 384 switches that require a minimum panel area of
about 100 sq. in. Usually size becomes a dominant fac-
tor, and the switches are too small or too closely spaced
to be actuated easily.

Secondly, mechanical assemblies by nature have a lim-
ited life span, typically 10 to 500 thousand cycles. After
a few years, they begin to deteriorate, often requiring
replacement.

Thirdly, and perhaps most significantly, mechanical
switches offer only one specific capability. They do not
allow for expansions of their facility, such as remote
switching, preprogramming of switching status or simul-
taneous switching of a large number of lines.

If that is not enough, the cost of a good switch can
be quite high. One must pay for every feature desired,
small size, long life, sealed contacts to avoid noise, a
pleasant feel, and so on. The final cost for large systems
is usually formidable.

POSSIBLE ALTERNATIVES

As for the alternatives, there are bipolar transistor,
photocell, n-junction fet and p-mos fet switching net-
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TABLE 1. COMPARISON OF SWITCHING NETWORKS

Mechanical Bipolar
Switch Transistor
ON Resistance 10 100
OFF Leakage  10pA ~ 100pA
Offset Voitage o0 BT
a'\mutati_on _Rate 1 kHz 100 kHz—
Vi Vee
? — j
CONTROL :\1 1 . e
DR 4IN

IN | |

ot |
—
IN 2 —l--rl.l‘i

. .;QSOURCE

4

(

o

Ve VEE

Figure 2. Schematic of ¥2 Siiiconix DG 172 circuit function.

works available. as well as reed switches. Table 1 shows
a comparison of the characteristics of cach.

P-mos analog switches size up well when compared
to other switching devices. They provide a far more ver-
satile and sometimes cheaper building block for switch-
ing systems if the designer understands their limitations
and exploits their advantages.

Many mos analog switches presently available con-
tain DTL. RTL and TTL compatible drivers with up to
16 switching channcls on a single package-integrated
circuit. The cost can be typically as low as 63¢ per
switch.

Switching action is accomplished through the use of
enhancement mode p-mos fets. Although generally four
or more switches are included on a single chip, twe
should be sufficient to illustrate their operation. Fig. |
shows a cutaway of the chip while Figs. 2 and 3 show
schematic representations of the circuit and switching
functions. respectively.

A p-mos fet turns on when the gate is biased nega-
tive with respect to the substrate by applying a negative
voltage between the gate and source. The clectrons ac-
cumulate on the gate and induce holes (absence of elec-

n-Junction p-MOS
Photocell fet fet
T ke 300 1002
" iomA  100pA  100pA
o 0o o
100 Hz 10 kHz 50 mHz
SOURCE o———o/y

|

) o— --T—-o DRAIN
|

1 o

[

CONTRCL }

lNIO?)_D\

IN 2

SOURCE 2 o——

|
]
|
[
|
|
[
|
S—]

Vi

Figure 3. Schematic of Y2 DG 172 switching function.

trons) in the channel region. This converts the n-type
channel to a p-type and removes the p-n junctions that
were previously blocking the signal path. It is because
the channel is “enhanced™ that they are termed as such.

When the switch is off. a positive bias is placed on
the gate. thus forming two back-to-back diodes that al-
low very little current to flow. The off resistance is typ-
ically greater than 10'2 ohms.

RULES OF DESIGN

In designing switching systems. the chip can be used
as a building block with little specific reference to the
internal circuitry. The digital logic interfacing s ac-
complished internally so onc neced only be aware of a
few basic rules governing their operation for most audio
applications.

First, the control signal is a logical zero (Ov) or a
logical one (5v). A zero on any driver input turns its
respective switch on and another turns it off (this va-
rics for cach i.c. and is specified with the ehip). The
switching signal is isolated from the audio. The mos
device, in this application. is bilaterally symmetrical. The
source and drain can be interchanged as input and
output.

The maximum analog input signal for most of these
devices is +=10 volts, suitable for most low-level audio.
The cmos analog switches can usually handle higher
level signals though they will not be discussed here.

The on-resistance varies from about 50 to 250 ohms
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Figure 4. A possible application of analog switches.

as the analog input varies from —10 to +10 volts. It
should, therefore, feed a fairly high input impedance to
eliminate non-linearities. With the switch feeding a 10k-
input impedance, the distortion is virtually non-existant,

The beauty of the device is easily understood when
one becomes aware of the numerous switching configu-
rations on a single chip. SPST, SPDT, DPST, DPDT,
SP4T, DPAT and other common functions are easily
available. Eight and 16-channel multiplexers that can
serve as multiposition rotary switches are available. With
mos switches continually coming into wider use, the
functions available will continue to expand.

Due to the cost of the power supply and digital driv-
ing sources, mos switches are economically feasible only
for fairly large systems. It is with larger systems that the
cost, versatility and expandability can be appreciated
fully.

Digital logic in conjunction with mos analog switches
can perform complex switching and memory functions
quite inexpensively. The logic can be as complicated as
a microcomputer or as simple as a keyboard switch to
provide anything from full switching automation to prac-
tical conveniences.

USE OF ANALOG SWITCHES

Fig. 4 is an attempt to illustratc one of the many pos-
sible applications of analog switches. It is a channel se-

lection system for a 16-in, 4-out recording console. Al-
though it may not bc economically feasible for a 4-track
board the concept can easily be extended to larger sys-
tems.

The operation is as follows. All channel assignments
are performed on a single keyboard comprising 18
momentary contact keyboard switches. When the ad-
dress button is pressed, the 16-bit addressable latch is
enabled, allowing it to be loaded. Any or all of the
channel switches can then be actuated. As the keys are
pressed, the respective output lines on the 16-bit latch
are forced to an “on” state, remaining that way until
the address command is again actuated clearing the
latch. The program key is then pressed. This action re-
sets the address latch and consequently disenables the
16-bit latch.

At this point, all the channels that are to be assigned
are stored in the latch. Any or all of the 4-tape tracks
that one wishes to assign the addressed channels can
now be pushed on the keyboard. Now the 16-bit latch
ignores the keyboard commands and the appropriate
4-bit latches are programmed. When the keyboard is re-
turned to the address mode, the channel assignments
are “remembered” until the particular channel is re-
assigned.

Of course this is an over simplification of the design
but it should suffice to illustrate the concept. u
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Closing date is the fifteenth of the second month preceding the date of issue.

Send copy to: Classified Ad Dept.

db THE SOUND ENGINEERING MAGAZINE
1120 Old Counry Road. Plainview. New York 11803

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

FOR SALE

NEW YORK'S LEADING PRO
AUDIO/VIDEO DISTRIBUTOR for
audio, video, broadcast, public ad-
dress, and hi-fi systems; represent-
ing over 130 audio/video manufac-
turers, featuring such names as
Ampex, Scully, Tascam, Sony, J. B.
Lansing, Neumann, Altec, Mcintosh,
AKG, Dynair, T.V. Microtime, UREI,
3M, and other major brands; the
largest “in stock' inventory of
equipment, accessories, and parts;
competitive discount prices; factory
authorized sales, service, parts, sys-
tems design, installation. Write for
free catalog! Martin Audio/Video
Corporation, 320 W. 46th St., New
York, N.Y. 10036. (212) 541-5900.

CASSETTE DUPLICATION; 25 or more
pieces—C-60 or shorter; monaural.
TARZAC, 638 Muskogee Avenue, Nor-
folk, Virginia 23509.

off frequency.

WANT TO GO BI-AMP?
DeCoursey Electronic Dividing Networks
are available from $89.10 (monaural bi-
amp) to $205 (stereo tri-amp). Price in-
cludes plug-in Butterworth filters; 6, 12,
or 18 dB per octave at any desired cut-
Write for brochure.
DeCoursey Engineering Llaboratory,
11828 Jeffersen Blvd., Culver City, Ca.

90230.

SOLID-STATE AUDIO MODULES. Con-
sole kits, power amplifier kits, power
supplies. Octal plug-ins—mic. eq., line,
disc, tape play, tape record, amplifiers,
Audio and tape bias oscillators, Over 50
audio products; send for free catalog
and applications. Opamp Llabs, Inc,
1033 N. Sycamore Ave., Los Angeles,
Ca. 90038,

DYMA builds roll-around consoles for
any reel-to-reel tape recorder. Dyma
Engineering, Route 1, Box 51, Taos,
New Mexico 87571,

DYMA builds custom studio consoles,
desks, enclosures, studio furniture.
Dyma Engineering, Route 1, Box 51.
Taes, New Mexico 87571,

TARZAC PROFESSIONAL CASSETTES
—Custom Cassette Labels. Complimen-
tary samples. TARZAC, 638 Muskogee
Avenve, Norfolk, Virginia 23509.

AMPEX 300, 352, 400, 450 USERS—for
greater S/N ratio, replace first playback
stage 12SJ7 with our plug-in transistor
preamp. For specifications write VIF In-
ternational, Box 1555, Mountain View,
Ca., 94042, (408) 739-9740.

Illlllll"

(LTI

* SERIES "B” MIXING CONSOLE

* VARI-BAND 5 SECTION
PARAMETERIC EQUALIZER

* DUAL EQUALIZEO REVERB

* LONG & SHORT THROW SLIDE
FADERS

* HIGH BALLISTIC VU METER

P.O. BOX 3187
HOLLYWOOD, CA 90028
(213) 467-7890

CUSTOM CROSSOVER NETWORKS to
your specifications: 1 or 1000. Power
capacities to 1,000 watts. Networks dup-
licated, High tolerance air and iron core
inductors. Outline your needs for rapid
quotation. TSR ENGINEERING, 3673 W.
113th St., Inglewood, Ca. 90303. (213)
678-1979.

SCULLY, ELECTRO-VOICE, Neumann,
Shure, Spectrasonics, Quad Eight, Mas-
terroom, ARP, Crown, Microtrak, Russco,
dbx, Interface, EMT, and others. The
Audio Marketplace, Div. United Audio
Recording, 5310 Jockwood, San Anto-
nio, Texas 78238, (512) 684-4000,

AUTOMATED QUAD PANNING

THE UNIQUE AQC SYSTEM (PAT. APPLIED FOR)
CAN DO WHAT HANDS CANNOT
4,816 & 24 INPUTS
VIDEO & AUDIO ARTISTRY CORP.
p.o. box 4571, boulder, colorado 80302

{303) 499-2001

WE HAVE A FEW competitively priced
used Revox A77 decks available. These
have been completely reconditioned by
Revox, are virtually indistinguishable
from new, and have the standard Revox
90-day warranty for rebuilt machines.
One example is an A77/Dolby for $675,
plus shipping. Satisfaction guaranteed.
Please write, stating your requirements
to ESSI, Box 854, Hicksville, N.Y. 11802,
(212) 895-9257.

BROADCAST AND RECORDING EQUIP-
MENT: Scully; Metrotech; Langevine;
Electrodyne; Q.R.K.; Micro-Trak; M.R.L.;
Nortronics; McMartin; U.R.E.l.; Revox;
Crown; Byer; Lamb; Master Room; Stell-
avox; E.V.; AK.G.; Sennheiser; Atlas,
Ferrograph; HAECO; Stevenson; Gately;
dbx; Advent; Altec; Fairchild; Audioc De-
signs; 3M; Magnacord; Telex; Inovonics.
Disc recording systems; package deals;
installations; service. Wiegand Audie,
Middleburg, Pennsylvania 17842, (717)
837-1444.

THE LIBRARY . . . Sound effects re-
corded in STEREO wusing Dolby™
throughout. Over 350 effects on ten
discs, $150.00. Write, The Library, P.O.
Box 18145, Denver, Colorade 80218.

Looking for SYNTHESIZERS? Make one
stop at EMSA. We carry the finest sys-
tems in the world. Write EM.S.A,, 460
West 5t. (S), Amherst, Mass. 01002,

ONE WAY NOISE REDUCTION for cut-
ting rooms/tape copies; retains highs,
rids hiss/surface noise & clicks/pops
by a full 10-14 dB and costs $150 up
per channel! Music & Sound, Ltd., 1114
Old York Rd., Willow Grove, Pa. 19090.
{(215) 659-9251.

CROWN D1200, M600, and M2000;
drives RTR *“Monitor” speakers, on
demo now in our showroom. Barclay
Recording, 503 Haverford Ave., Nar-
berth, Pa. (215) 667-3048.

B.B.C. REFERENCE MONITORS, pre-
equalized J, B. L./Altec
Dahlquist phased arrays; 1. M.F.
transmission lines; Infinity electrosta-
tics; Crown/Mcintosh 16 ()/bridged
bi-amps; Scully/Revox A-700 re-
corders; Micmix reverbs; Eventide
phasors/omnipressors; Lexicon dig-
ital delays; dbx/Burwen N.R. com-
panders; Little Dipper hum/buzz
notch filters; Cooper Time Cube
echo send; moving coil Supex/Orto-
fon; B & O straight line arms/car-
tridges;  Schoeps/AKG/Sennheiser
condensers; Beyer ribbons, U.R.E.I.
comp/limiters/crossovers; Gately pro-
kits; Q.R.K. t. 1000s more. Music &
Sound Ltd., 11% OId York Rd., Wil-
low Grove, Pa. 19090. (215) 659-
9251.

- All Shipped Prepaid + Insured --

monitors; |
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ONE STOP
FOR ALL YOUR PROFESSIONAL
AUDIO REQUIREMENTS
BOTTOM LINE ORIENTED

F. T. C. BREWER CO.
P.O. Box 8057, Pensacola, Fla. 32505

ONE AMPEX 300-top plate MC! elec-
tronics, two-track. in console, 7%-15
ips, $1,850; Ampex 351-top plate MCI
electronics, two-track, in ¢onsole, 7%2-
15 ips, $1,750; Ampex 351-top plate MCI
electronics in Scully portable cases,
two-track stereo, 7v%2-15 ips, $1,650; MCI
16-track tape machine with matching 8-
track heads and guides, autolocator. in
console, 15-30 ips. $11.500. Criteria Re-
cording Studios, 1755 N.E. T49th St.,

Miami, Fla. 33161. (305) 947.5611.

BABY BOOM STANDS and a snake,
100" or >, 15 pair or >. Ray Eldred,
2703 W. 9th, Olympia, Wash. (206)
357-6885,

$1 MILLION USED RECORDING—PA—
BROADCASTING EQUIPMENT. Send
$1.00 for list, refundable, 10 The Equip-
ment Locator, P.O. Box 99569, San
Francisco, Ca. 94109.

ORTOFON

DYNAMIC MOTIONAL FEEDBACK mono
disc cutting system. Complete amplifier
system: drive, feedback. and feedback-
playback monitor preamp; rebuilt, origi-
nal factory parts. Guaranteed. Albert B.
Grundy, 64 University Place, New York,
N.Y. 10003. {212) 929-8364.

REEL SPECIALISTS: 14-inch new NAB
Ampex metal flanges, in original box of
10, $8.75. 10%2-inch x Y NAB and
Precision reels bought and sold. New
Precision 10%2 x %, $6.00 each (add
$.60 for new box) plus 10% postage.
Soundd Investment Co., P.O. Box 338,
Dunwoody, Ga. 30338.

TASCAM REVERBS—$500; Tascam mix-
ing consoles—$2,350; Tascam Ya-inch
recorders—$2,750; Tascam 8-track re-
corders—$4,600. All shipped prepaid/
insured, in¢luding free alignment/equai-
ization/bias/calibration. Music & Sound,
Ltd., 11%4 Old York Rd., Willow Grove,
Pa. 19090. (215) 659-9251.

® CONNECTORS ® WALLPLATES
® SPLITTERS ® AMPLIFIERS

_AVA.

AVA ELECTRONICS CORP.

242 Pembroke Avenve, Lansdowne, Po. 19050
[215) 284-2500

TUNED ROCK P.As Customized
high intensity touring/permanent in-
stallation sound systems, including
narrow band (5 Hz!) feedback sup-
pression, detailed regenerative re-
sponse Acousta-Voicing/environmen-
tal equalization (= 1 dB at your
ears), room design/measurement/
treatment, = 15% articulation loss
of consonants; 1000s of customized
professional products, including fi-
berglass horns, ¢consoles, comp/rms/
peak limiters, 18 dB <¢ontinuously
variable electronic crossovers, digi-
tal/acoustic delays, omnipressors,
phasors, reverb, echo, doubling/
tripling effects, P.A. noise reduction;
piezo transducers; frequency shift-
ers from: J.B.L./Allec pro. Tascam,
U.R.E.l., Eventide, Gately, Schoeps,
Beyer, Crown, Community Light/
Sound, Mom's Audio, Mclntosh, Bo-
zak, Allen & Heath, etc. etc. All
shipped prepaid/insured. Music &
Sound, Ltd., 11% Old York Rd., Wil-
low Grove, Pa. 19090. (215) 659-
9251.
Inventors/Engineers

WHATEVER YOUR EQUIPMENT NEEDS
—new or used—check us first. We spe-
cialize in broadcast equipment. Send
$1.00 for our complete listings. Broad-
cast Equipment & Supply Co., Box 3141,
Bristol, Tenn. 37620.

SPLICE TAPE FASTER, BETTER, BY
SHEARING. Experts recommend Nagy
splicers. Quality long-lasting instrument.
Reasonably priced. Details, NRPD, Box
289, Mclean, Va. 22101.

MONITOR EQUALIZERS for your Altecs
8 J.B.L.s are a steal at $75/channel

+
FREE ROOM EQUALIZATION with pur-
chase of ¥ octave filters. This is not
a misprint. Music & Sound, Ltd., 1114
Old York Rd., Willow Grove, Pa. 19090.
(215) 659-9251.

-+ S.M.E. Damping Mods—$30.00 +

BCDE FREQUENCY SHIFTERS since
1963 ... Advanced designs for electronic
music studios and high performance
P.A. systems. Synthesizer compatibie
model with built-in B.F.O., exponential
interface, $995.00. Anti-feedback model:
audio range 35 Hz-16 kHz for speakers,
entertainers, bands, $575.00. Prices f.0.b.
North Tonawanda. Delivery: stock to 6
weeks. For details and information on
other models, write t0: Bode Sound Co.,
Harald Bode, 1344 Abington Place, N.
Tonawanda, N.Y. 14120. (716) 692-
1670.

WANTED

WANTED: FOR NORTHWEST AUDIO
DEVELOPMENT, Phase 8 console: sche-
matics, spare modules, or any informa-
tion whatsoever. Cliff Petroll, Charles
Lane Studios, 7 Charles Lane, New
York, N.Y. 10014, {212) 242-1479.

AMPEX, SCULLY, TASCAM, all major
professional audio lines. Top doliar
trade-ins. 15 minutes George Washing-
ton Bridge. PROFESSIONAL AUDIO
VIDEO CORPORATION, 342 Main St.,
Paterson, N.J. 07505. (201) 523-3333.

WANTED: MODERN RECORD PRESS-
ING FACTORY or related machinery/
new or used. M. Tobal, 5005 Collins
Ave., Miami Beach, Florida 33140.

COHERENT CONCERT SOUND—not just
P.A.! We work with musicians to create
an aural environment in concert that
matches studio production. (212) 947-
1271.

AMPEX SERVICE COMPANY: Complete
factory service for Ampex equipment;
professional audio; one-inch helical
scan video; video closed circuit cam-
eras; video systems; instrumentation and
consumer audio. Service available at
2609 Greenleaf Avenue, Elk Grove Vil-
lage, IIl. 60007; 500 Rodier Dr., Glen-
dale, Ca., 91201; 75 Commerce Way,
Hackensack, N.J. 07601.

AUDIO DUPLICATING EQUIPMENT;
high speed, quality systems for cart-
ridge or cassette duplicating. Dupli-
cators, loaders, QC checkers, master
recorders, electronics. Audio/Tek,
Inc. 503-F Vandell Ave., Campbell,
Ca. 95008. (408) 378-5586.

WANTED: Ampex Model 601, 602 re-
corders, any condition. Paul Willey, 372
Reservoir Rd., N. Adams, Mass. 01247,

 EMPLOYMENT

PRCJECT MANAGER/ENGINEER to take
charge of design, fabrication, and in-
stallation of complex professional sound
systems for large auditoriums, arenas,
buildings, etc. You must have an EE
degree and a proven record of accom-
plishments. Position offers significant
individual recognition. Age no hin-
drance. This is a new position in our
expanding engineering department and
is an excellent opportunity to join the
national leader. Substantial salary.
Phone or write, Mr. David Butz in strict
confidence. New Jersey Communica-
tions Corp., Kenilworth, N.J. 07033.
(201) 245-8000.

PROFESSIONAL RECORDING PERSON-
NEL SPECIALISTS. A service for em-
ployers and job seekers. Call today!
Smith’s Personnel Service, 1457 Broad-
way, N.Y.C. 10036. Alayne Spertell.
(212) WI 7.3806.
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FOR SALE

BROADCAST QUALITY MIXER for disc
jockeys, theater sound men, back-
ground music operators, video and film
sound men. Simultaneous mixing of
two stereo phonographs, a tape ma-
chine, and a microphone. Precue for
all inputs with built-in monitor head-
phone amplifier. Send for literature.
$325.00. Professional discount, use let-
terhead. GL!, Box 2076, Dept. D, Brook-
lyn, N.Y. 11202. (212} 875-6992.

KING MODEL B800S TAPE WINDER
(hub); pre-recorded tape winder, will
wind either % in. or 150 mil. widths; as
new condition. Also used Rangertone
resolver, as is. Gary E. Taylor, Conti-
nental Film Productions Corp., P.O. Box
6543, Chattanooga, Tenn. 37408.

NEW MODELS: Ampex AG440C 2-track.
servo capstan motor; Scully 280B; used
AG440Bs; used Scully 280, B-track, new
heads, in console, excellent condition;
Sennheiser mics. Immediate delivery
from stock. Malaco Recording, Jackson,
Miss. {601) 982-4522.

6-CHANNEL P.A. MIXER-AMPLIFIER,
$395.00. Hi-Lo Z, EQ. each input &
master, 120W RMS, fully guaranteed.
Special U,8. manufacturer's over-run,
limited quantity. Write for full specs.
Whitfield Loudspeckers, Inc., Box 352,
Lansdowne, Pa. 19050.

STUDIC SOUND—Europe’s leading pro-
fessional mgazine. Back issues avail-
able from June, '73. $1 each, postpaid.
3P Recording, P.O. Box 99569, San
Francisco, Ca. 94109.

SCULLY % "-%2"-2” RECORDERS, im-
mediate delivery; console kits, 16/2,
$2,995.00, 16/4, $3,295.00, 16/16,
$5,495.00, W/E.Q., available wired. All
electronics, modular plug-in, Spectra-
Sonic cards. Stereotronic Industries Inc.
(since 1940), 700-29th St., Zion, Il
60099. (312) 336-2222.

FOR SALE: AUDITRONICS CONSOLE;
24-in/24-out; full quad; quad reverb
with two APl joy sticks; built-in stereo
radio speakers; two producers’ desks;
used nine months; will include 16 ITI
parametric equalizers (brand new). Total
original cost of this package: $37,720—
your price: $27,000! {If you want only
18 inputs, the total cost will be $24,000.)
Will separate and will finance. Contact
Paul. (312) 225-2110, Chicago.

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

Sl
The Two
Limiter
Leaders

For over four years now our 1176 LN limiter and LA-3A leveling amplifier
have been No. 1 in performance and No. 1 in popularity.

B The versatile Universal Audio 1176 LN peak limiter has ultra-fast attack
time; push-button selection of compression ratios for every program require-
ment; and adjustable attack and release times.

B The LA-3A Leveling Amplifier is a no fuss RMS limiter/compressor with a
patented electro-optical attenuator: Just set it and forget it. Half rack
size, 3-1/2" inches high.

They both offer a bonus of no increase in price! Solid-state circuitry and
packaging have been value engineered 1o keep the 1176 LN under $500.00
and the LA-3A under $400.00. URE| quality, of course.

Available through your URE| dealer.

[L”ﬁ "Instrumental in Audio”

11922 Valerio Street, No. Hollywood, California 91605 (213} 764-1500

Exclusive export agent. Gotham Export Corporation, New York
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WALTER

® A number of new appointments
have been made at the Altec Corpo-
ration, Anahcim, Culifornia. Douglas
R. Wagner has been named admin-
istration manager of the international
division. In the same division, Roger
Faust has becn promoted to the post
of marketing manager, and Tom Fer-
rara as Canadian sales manager. Mr.
Ferrara will be based in Willowdale,
Ontario. In the sound products divi-
sion of the company, Barry Wolfson
has bcen named to the position of re-
gional sales manager of Metropolitan
New York, based in New York.

e Manufacturers’ representatives, As-
sociated Sales Representatives, Inc.
(ASR), have moved to new head-
quarters at 8706 Wilson Ave., Bal-
timore. Md. Philip Walter will be
heading the new office. The move
separates ASR. concerned mainly with
commercial sound and specialty lines,
from ‘allied companies dealing with
consumer items with which it had
formerly becn headquartered. The
change has been made for efficiency
in administration; the association with
others in the “A” Group remains.

e The initiation of the Pacific Gate-
way Center, an industrial develop-
ment near the intersection of the Har-
bor and San Diego Freeways in Los
Angeles. was marked by the occupa-
tion of new premises by Toshiba
America, Inc, Approximately 50 em-
ployecs will be housed in the facil-
ity, involved in the distribution of
Toshiba’s consumer audio products.

® The post of national audio prod-
ucts manager at the Sony Corporation
of America has been filled by Nick
Morris. who comes from Sony’s New
York Metropolitan sales force. Mr.
Morris will be concerned with the
marketing of Sony audio products and
with recommendations for the design
of merchandise to be sold in the
United States.

SCHUTTE

DENHAM

@ Daniel E, Denham has been elected
chairman of the board of the Inter-
national Tape Association for 1975.
Mr, Denham, who is vice president of
3M Company’s recording materials
group, had served as president of ITA
for the past two years. International
Tape Association was formed four
years ago to provide a forum for co-
ordination between <uppliers and
users.

o Gordon H. Schutte has been named
marketing manager, professional re-
cording and broadcast markets of 3M
Company’s audio/video products divi-
sion. Mr. Schutte joined 3M in 1965,
For the past 18 months he has served
as marketing supervisor for the pro-
fessional and broadcast markets.

® A new source for audio and
sound cables has been established
with the formation of Consumers
Wire & Cable Company, at 20 N,
Wacker Dr., Chicago. The firm is
headed by Sidney Gracen, former
president of International Wire &
Cable Company.

® The Glenburn Corporation has
moved into a new 50,000 square foot
plant at 4 North St., Waldwick, N.J.
The record changer manufacturer has
also moved the three production lines
of its small plant in England to larger
facilities at East Kilbride, Scotland.
Karl Jacobs is the firm’s American
general manager.

® Accurate Sound Company, dis-
tributor for turnkev audio recording
studios, of Redwood City, California.
has established two branch offices, in
Euless, Texas, and in Mexico City
under the name of Amptronic. The
Redwood City facility has also been
expanded to provide a complete 16-
channe] recording and demonstration
studio. New personnel added to the
staff include Harn Soper, heading the
creative services group, and Phil Sun,
in charge of service and engineering.

www americanradiohistorv com
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® Vocational scholarships for chil-
dren of its employees will be offered
by the RCA Corporation, commenc-
ing with the 1975-76 school year. The
program will provide for 20 to 25
scholarships worth from $250 to
81,500 a year to high school gradu-
ates who are planning to pursue
trade, technical, or vocational careers.
Courses covered by the scholarships
for a period of up to two years, are
to be pursued at accredited vocational-
technical institutions or junior col-
leges. The program will be admin-
istered by an independent organiza-
tion, Educational Testing Service, of
Princeton, N.I.

® As a step in the implementation
of the recent agreement between
MCA and N. V. Philips, Norman W.
Glenn has been named vice presi-
dent in charge of program planning
for the MCA Disco-Vision system.
Mr. Glenn’s immediate objective is to
establish both short-term and long-
term guidelines for the selection of
material for video-disc mastering and
replicating. The agreement provides
for the manufacture and sale in the
consumer market of an optical video
disc player by Philips. in association
with MCA, who will supply and man-
ufacture the video disc programs.

o After thirty years in the same lo-
cation, Boston’s Dekko Films, and its
subsidiary, Dekko Sound Services,
have moved to a new studio at 295
Huntington Avenue, near Northeast-
ern University. The air conditioned
production center contains a Magna-
tech multi-track sound system, a con-
ference room for interlock screening,
and departments for film and sound
editing, A&B roll cutting, art and ani-
mation, studio motion picture and
still photography. The new facility
was designed by Bolt, Beranek &
Newman.

® North American Philips has se-
cured approximately 84 percent of the
outstanding common shares of the
Magnavox Company, of New York.
Pieter C. Vink, president of North
American Philips. and Robert G. Dett-
mer, vice president. have joined the
Board of Directors at Magnavox.
Joseph N. Ellis, president and chief
executive officer of LaSalle-Deitch,
Inc. of Elkhart, Indiana, a division
of the Magnavox Company, has been
named a corporate vice president of
Magnavox.
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Save 500.°° to begin with,
then you write the ending.

From the time you conceive a musical idea until its final

expression, you'll be struggling with the art. There's no way

to avoid that. ] But using the technology available to your

best advantage — getting it down on tape — doesn't have to

be a problem. And it certainly doesn't have to be an expensive

problem.

The Professional Alternative. For the price of their 4-track recorder alone, you
can buy ours, plus a board, and still have money left over.

$4,600.99,..plus tax. That’s the total cost of a half-inch 4-track Series 70
Recorder/reproducer and an 8-in, 4-out Model 10 Mixing Console. You save
$500.00 on the package, based on current user net prices.

You need it. Now you can afford it. These days, when even 4-track budgets are
either being slashed or forgotten, remember there is an alternative. A very
affordable one.[J The art is always a struggle. Access to the technology doesn’t
have to be, and your TASCAM dealer can demonstrate why. To find the one
nearest you, call (800} 4474700* We'll pay for the call. *In Illinois, call (800) 322-4400

TEAC PROFESSIONAL PRODUCTS

TEAC Corp. of America, 7733 Telegraph Rd., Montebello, Calif. %0640.

www.americanradiohistorv.com
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Heclroloice

Choose one:

1.4 cubic feet or 12 cubic feet

Interface: A or Sentry lll. Systems
with different names and sub-
stantially different appearances.
Yet both issue from a common
technology and what we believe
to be the important performance
criteria.

Flat frequency response, uniform
total acoustic power output, ex-
tended bass without lumps, low
distortion...these goals are re-
flected in the actual performance
of the Sentry lll and Interface: A.

What, then, is gained from the
large size of the Sentry lII? Higher
efficiency and larger dynamic

range. The Sentry |l offers 6 dB
more efficiency and an additional
3 dB power handling capacity.
Not that the Interface: A is
any slouch; a pair can pro-

duce a sound pressure level r
' (9

Interface: A /Sent

ELECTRO-VOICE, INC., Dept. 354BD
ne 686 Cecil Street, Buchanan, Michigan 49107

of 107 dB (very loud) in an average
living room. It's just that the Sentry i
can reach 116 dB.

The Interface: A is a “vented,
equalized system with a low-fre-
quency limit of 32 Hz. The vented
Seniry Il reaches 40 Hz; the op-
tional equalizer extends its low-
frequency limit to 28 Hz.

Interface: A is a home system
finding professional application.
Sentry lll is a studio menitor well
suited to home use. Either way, you
will find incorporated the latest
technology and outstanding per-
formance. Let us send you full in-
formation on these systems, plus @
list of dealers where they may be
auditioned.

)Y
\Bm

c:.gUkQ.ﬂ
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THE SOUND ENGINEERING MAGAZI‘NE!
FEBRUARY 1975 $1.00

IN THIS ISSUE:

eRecording Studio Acoustics,
Part 4

oF or Better Broadcast
Audio Processing

e A Look At Robins-Fairchild
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This new company, headed by Brian Cornfield, offers you
the results that until now have only been obtainable through

expensive experimentation. Building on confirmed design principles
learned from the first generation, we have moved into the second
generation of turn-key studio construction. With a seasoned staff and

an impressive array of consulting specialists, Everything Audio is redefining
studio design parameters, and thereby setting truer performance standards.

In offering the professional studio market a new turn-key company we are stressing

integrity, quality and competence. We represent only the highest quality and most reliable
product lines. Our expertise can furnish unique solutions to the most difficult acoustical design
problems, including quad mixdown rooms, disc mastering studios and remote trucks. All of our
designs provide tailored frequency responses to suit your specific requirements.

Accept our invitation to contact us and discuss your studio needs. 14045 Sherman Way, Van Nuys, Califomia 91405 / (213) 873444
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COMING
NEXT
MONTH

e March puts the SroTLIGHT ON
MONTREAL, reporting on a db visit to
the flourishing, sophisticated audio in-
dustry up north.

® A simplified economical solid-state
switching system, through the use of
enhancement mode p-mos fets, is de-
scribed in Rick Blade’s SoLip STATE
SWITCHING FOR AublO.

e Step-by-step procedures in creating
a biamplified approach to sound rein-
forcement with emphasis on reality
rather than textbook theory, including
some explanatory diagrams, is offered
by George L. Augspurger in VERSA-
TILE Low-LEvEL CRossoveEr NET-
WORKS.

ABOUT
THE COVER

@ This attractive photo, supplied by
Bang and Olufsen, is part of a series
of slides used in their audio-visual
presentation.

THE SOUND ENGINEERING MAGAZINE
FEBRUARY 1975 VOLUME 9, NUMBER 2

26 FOR BETTER BROADCAST AUDIO
PROCESSING
Milford Smith

31 A LOOK AT ROBINS-FAIRCHILD
Glenn Rogers

34 RECORDING STUDIO ACOUSTICS, Part 4
Michael Rettinger

2 LETTERS
2 CALENDAR
6 THEORY AND PRACTICE
Norman H. Crowhurst
12 SOUND WITH IMAGES
Martin Dickstein
18 THE SYNC TRACK
John Woram
22 NEW PRODUCTS AND SERVICES
37 CLASSIFIED
40 PEOPLE, PLACES, HAPPENINGS

db is listed in Current Contents: Engineering and Technology,

Robert Bach Larry Zide
PUBLISHER EDITOR
Alex Porianda John Woram

MANAGING EDITOR

Bob Laurie
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Eloise Beach
CIRCULATION MANAGER
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Hazel Krantz
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db, the Sound Enginecring Magazine is _published monthly by SaRamore Publishing Company. Inc. Entire
contents copyright © 1975 by Sagamore Publishing Co., Inc., 1120 Old Country Road, Plainview, L.]., N.Y.
11803, Telephone (516) 433 6530. db is published for those individuals and firms in professional audio-
recording, broadcast, audio-visual, sound recinforcement, consultants, video recording, film sound. etc. Appli-
cation should be made on the subscription form in the rcar of cach issue, Subscriptions are $6.00 per Year
($12.00 per ycar outside U. S. Possessions. Canada. and Mexico) in U. S. funds, Single copies are $1.00
each. Comtrolled Circulation postage paid at Harrisburg, Pa. 17105. Editorial, Publishing, and Sales Offices:
1120 O1d Country Road. Plainview, New York 11803. Postmaster: Form 3579 should be sent to above address.
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the new standard in

professional
audio design

amplifiers

¢ DX, TAX
SERIES

70 TO 250
WATTS RMS

INCOMPARARBLE solid-state amplifiers for
continuous-duty performance, available in a
broad selection to meet professional audio
amplification requirements.

mixer-amplifiers

SPECTRUM
SERIES
40, 80, 120
WATTS RMS

SUPERIOR mixer-amplifiers with less than
1.5% THD and program equalization pro-
visions. Flexible, advanced design; profes-
sional in every sense of the word—for the
most demanding applications.

input equipment

4907R
PREAMP

4908
MIXER-
EXPANDER

OPTIMUM mixing performance in maxi-
mum flexibility input equipment. !deal for
broadcast and recording use, theaters, audi-
toriums, and churches. Distinguished for
ultra-low distortion and wide-range per-
formance.

for equalization

6101
SPECTRUM
MASTER

PRECISE professional acoustical analysis
and system correction in minimum time is
now at your command with this all-new %
Octave Active Filter Test and Correction
Instrument-System.

WRITE FOR TECHNICAL BULLETINS
RAULAND-BORG CORPORATION

3535 W. Addison St., Dept. N, Chicago. lil. 60818

dlbletters

THE EDITOR:

I applaud Mr. Tisdale’s article on
coincidental miking technique (Re-
creating Colonial Sound, November,
1974). I first started using a crossed
stereo pair in 1971 after reading an
article by Michael Gerzon in a British
publication extolling their virtue. I've
had great success with it in record-
ing chamber orchestra-sized groups.

The hall was designed by the same
architects who designed the Kennedy
Center. With a seating capacity of
under four hundred, the auditorium’s
acoustics were satisfactory for dra-
matic presentations but entirely too
dry for live music. After some ex-
perimentation, I found that the opti-
mum position for my crossed pair of
REI15s (placed 90 degrees off axis)
was a point just in front of and be-
low the balcony, some twenty odd
feet back and ten plus feet above
the skirt of the stage. The resultant
recording was extremely accurate in
terms of overall sound and stereo
image.

Since the hall was so dry to begin
with, some form of artificial reverb
would have helped, along with a lit-
tle eq. on the top end. Unfortunately,
1 didn’t have the facilities to add
either. At first I considered another
pair of RE15s placed further back in
the hall on opposite sides to pick up
the room ambience, but the sound
was too muddy.

I've also had great success record-
ing small instrumental electric jazz
groups with the same method. The
only problem I encountered was spill-
over from heavy footed drummers.
With coincidental miking, microphone
placement is a snap once the opti-
mum Jocation in any given hall has
been found.

KEITH BLOOMFIELD
Scarsdale, N.Y.

IT'S A SMALL WORLD!

SMALLER AUDIO TRANSFORMERS
Sizes: 1-3/8" x 1-15/16"", 15/16" x 1-1/4",
9/16" x 5/8" {Send for complete catalog)

p— Quality Engineered Sound Products
=07 SESCOM, INC,

.17 P. 0. Box 590, Gardena, CA 90247 U.S.A.
{213} 770-3510 « TWX 910-346-7023
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CALENDAR

MARCH

A.E.S. Convention, Cunard In-
ternational Hotel, Hammer-
smith, London W6. Contact:
Mr. E. J. Franklin, A.E.S.
Convention, Eccleston Rd.,
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

Midwest Acoustics Confer-
ence, Northwestern University,
Evanston. Illinois.

National Association of Broad-
casters Convention, Las Vegas
Convention Center, Las Vegas,
Nevada.

Meeting of the Acoustical So-
ciety of America, Conference
Center, Austin, Texas.

ASTM Committee E-33 on
Environmental Acoustics, St.
Charles, Til. Contact: Mr.
Charles W. Rodman, secre-
tary, Battelle Memorial Insti-
tute, 505 King Ave., Colum-
bus, Ohio 432101. (614) 299-
3151.

SONEX Europe '75. London

MAY

NEWCOM Electronic Industry
Show Corporation ’75. Las
Vegas Convention Center, Las
Vegas, Nevada

London International Elec-
tronic Component Show. Lon-
don.

Audio Engineering Society,
51st Convention, Los Angeles
Hilton, Los Angeles, Ca.

JUNE

Brigham Young University
Audio Recording Technology
Course. Contact: Russel Peter-
son, Brigham Young Univer-
sity, Audio Recording Tech-
nology Course, 242 Herald R.
Clark Building, Provo, Utah
84602. Phone: (801) 374-1211,
ext. 3784.

JULY
INTER NAVEX ’'75 (Audio
Visual Aids in Education)
London.
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Handling all this is a lot easier.

The new Electro-Voice DS35
Single-D Cardioid.

The performance mike
that makes your job go a lot
more smoocthly, no matter
how big a job you've got to
handle.

Greater gain before feedback:

Check it out yourself.
Work your system with a
DS35. Comparethe level you
can get before feedback with
that of any competitive mike.
One big reason is the flat re-
sponse provided by our
unigue Volumetric laminated
diaphragm—designed with
the aid of laser holography.

Cleaner highs, wider response:
The exclusive dia-
phragm design assures lin-
ear motion to reproduce
more accurately, especially
at frequency extremes. And
state of the art port design
means the best off-axis re-
sponse of any single-D mi-
crophone.
More boost to the bass:
Usedcloseup, the DS35
supplies lots of the bass
boost (proximity effect) some
entertainers want.
Stronger and quieter:

The rugged steel case
withstands the toughest

Circle 12 on Reader Service Card
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When you can take this for granted.

abuse—even remotes and
road tours. The pneumatic
shock mount absorbs hand
and cable noise. The integral
blast filter squelches “P-pop-
ping." And it's protected by
the famous E-V professional
warranty.

DS35...$90.00 Suggested Re-
sale Net. Slightly Higher in West-
ern States.

Electroloice.
o_gUItQﬂ company

Dept. 251BD, 686 Cecil St.
Buchanan, Michigan 49107
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COMPLIMITER"

MODEL 610

Used in recording studios; disc mastering studios; sound reinforce-
ment systems; TV, AM, FM broadcast stations to maintein a sustained
average signal at a level significantly highar than that possible in con-
ventional limiters, and with performance that is seldom attained by
most linear amplifiers. Rack mounted, solid state, functional styling,
the Model 610 is in stock for immediate shipment.

; Specifications are available from:

SPECTRA_ ONICS ®

770 WALL AVENUE, OGDEN, UTAH 84404

(801] 392-7531

Circle 21 on Reader Service Card

when you use
STL magnetic Test Tapes

STL magnetic test tapes are widely used by major recording
studios, equipment manufacturers, government and
educational agencies throughout the world. The most
comprehensive test tapes made they are offered in 1" and
2" sizes as well as flutter tapes and all other formats.

You know your system is in step with the rest of the
industry, compatible and interchangeable, when you
employ STL tapes, the most accurate reference availabie.

Write for a free brochure and the dealer in your area.

Distributed exclusively by Taber Manutacturing & Engineering Co.

STANDARD TAPE LABORATORY, Inc.
2081 Edison Avenue

San Leandro, CA 94577

(415) 635-3805
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For years, people have told us, “Your equipment
is priced too low. A $40,000 system can't pos-
sibly be as good as a $75,000 system.” Even
though we offer the same features, speed, versa-
tility, quality, and durability in our Model 1100B
8-track duplicator that you'll find in systems cost-
ing twice as much.

But we finally solved the problem. Now. with our

introducing

Duplicating
stem

Our $75,000
Tape

gold-plated, diamond-studded nameplate, we
can sell the Model 1100B for a price that's right up
there with our competitors.

Of course, if you want a stripped-down Model
1100B (that's the one with the plain nameplate),
we can still sell you one for about $40,000. But
don't tell anyone what you paid for it. After all,
we've got our reputation to think of.

Tension Tape Freq. Interchangeability Ferrite
Mfg. Model No Controf Speeds (ips) Response of Heads Heads  Price

Audio/Tek 11008 Yes 240 master 50-12,000 Hz Yes  Yes  $39,875
60/120 slave +2db

Gauss-Cetec 1200 Yes  120/240 master 30-12,000 Hz Yes No $80,900
30/60/120 slave ) +2db

Ampex BLM200 Yes 240 master 50-10,000 Hz Yes Yes $51,695
- 60/120 slave +2db

Electrosound 6000 BLF Yes 240 master 40-12,000 Hz Yes Yes $69,730
60/120 slave +2db

Otari DP-6000 No 240 master 30-10,000 Hz Yes Yes $57.100

L_4 . 60/120 slave 3db |

*Prices based on one-inch ioop-bin master and five slaves, all items equipped with tension control (i available) and eight-track

heads for 32:1 duplicating ratio.

For more information about quality duplicating equipment at a price than makes sense, call or write:

AUD/IO/TEK INCORPORATED

503-F vandell Way, Campbell, CA 95008 (408) 378-5586
Circle 13 on Reader Service Card
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e In an earlier column, we started to
discuss room equalization, introducing
the notion of using noise as means of
taking “real time” measurements of
the room’s characteristics. Like many
other ideas, at first hearing, it seems
as if it will overcome all the problems
encountered with the old familiar fre-
quency response measurement. But
then, either as you theorize a little
more accurately, or as you try to put
the theory into practice, you find you
are merely trading swings for round-
abouts.

You can equalize for a transmission
link—Iline or radio—for a recording
link, or just for an electronic link,
with relative ease, although some of
those present their own brand of prob-
lems, but when you talk about equal-
izing an acoustic link—room charac-
teristics—you are in a different ball
park. In fact ball park is not not a
bad analogy: can you imagine play-
ing galactic football. or baseball,
where there is no “ground” to use as
a reference plane?

To take a room response, first you

We take the wait

| outoferasing lots of tape

A= <Er R
=

New Model 70 cleanly erases any
7" reel, cartridge, or cassette in
one pass over the continuous
belt. Your tapes will be as clean
as new in 4 seconds. Foraudio,
video, and data tapes.

GARNER INDUSTRIES

h
Circle 23 on Reader Service Card
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put a loudspeaker of unimpeachable
frequency response (don’t let’s argue
about that, or we’ll never get any-
where) into the room, and let loose
some pink noise. Then you pick up
the pink noise with a microphone, and
analyze what the room has done to
the pink noise. Easy, isn't it?

Just a minute, Where do you pui
the loudspeaker and where do you put
the microphone? Well, let’s set the
thing up, with a real time analyzer,
so you can watch what happens, and
try a few different spots with both the
loudspeaker and the microphone, You
find that moving either one has an
effect on the dynamic bar graph dis-
playing on the oscilloscope, so you
begin to wonder what really is the
frequency response of the room, which
is what you are looking for.

You realize from this that, although
you are not generating the usual kind
of standing waves, you do still empha-
size some of the same frequencies that
a standing wave pattern, with the
microphone and loudspeaker in the
same position, would emphasize. And
this depends, or is affected, more by
the microphone positioning in the
rcom than by the loudspeaker posi-
tioning, provided you have not done
something silly with the latter, such
as spacing it at a critical distance from
the nearest wall.

So the next step is to use several
microphones, to provide an “averag-
ing” effect. Bill Raventos, in laying
out the procedure at the Brigham
Young University workshop, recom-
mended the use of three microphones.
If you realize that your purpose is to
average the sound field pickup across
the room, you will be guided in place-
ment to achieve that purpose.

Now if an average is to be achieved,
each microphone should be set up, its
pickup level determined without the
others operative, and then the gain
should be adjusted so the wide-band
output from each is equal in level
When you mix them, the result will
give an average of what the three
microphones pick up.

So far, so good. But now, you did
that with the room or auditorium
empty—no audience present—tight?
What difference will the presence of
an audience make? Of course, there is
no guarantee that presence or absence
of the absorptive bodies of an audi-
ence will not make quite a radical dif-
ference in the frequency response of
the room. A few auditoria have been
found in which such a difference is
noticeable. But in general, the fre-

WWW.americanradiohistorv.com

quency response of a room or audi-
torium does not change appreciably
when it is filled. What does change is
its reverberation time. The sound just
“hangs around” longer when the room
is empty.

HYPOTHETICAL ROOM SHAPES

This is logical, if you think of the
response as being due to the shape of
the room. Only if the presence of the
audience alters the apparent shape of
the room, rather than merely altering
its absorption, will the frequency re-
sponse change appreciably.

Before the advent of such sophis-
ticated electronics as real time ana-
lyzers, making it possible quickly to
measure effects empirically, and of
high speed digital computers, enabling
one to perform a mathematical synthe-
sis of the room’s parameters and thus
design a room with specified param-
eters, students relied on ripple tanks
to simulate the acoustic properties of
hypothetical room shapes.

The problem with that was that a
ripple tank can only set up standing
waves or determine the response char-
acteristics, due to propagation in a
two-dimensional plane. Of course,
tanks could be constructed to repre-
sent either the horizontal or a vertical
plane. But this still did not simulate
the behavior of acoustic waves in
three-dimensional space.

There are instances in which two-
dimensional representation, by parts,
so to speak, can give a reasonably
good approximation to the three-di-
mensional counterpart. For example,
if you are interested in the character-
istics of a fairly large room, whose
height does not exceed the 8 to 10
feet of a single building story, its
characteristics will be fairly well simu-
lated by a ripple tank representing its
horizontal shape.

But such a room does not possess
notably good characteristics. A better
room frequency requires an irregular
shape that avoids the succession of
nodes and antinodes. similar to a
condition of living inside an organ
pipe! Height should vary, over differ-
ent parts of the room, and as few as
possible of opposite walls should be
parallel.

When a room has been designed to
achieve this. simulating its frequency
response with two-dimensional models
becomes diflicult, if not almost impos-
sible. Response can be derived from
mathematical wave equations, but such
a procedure, the method used before
the advent of high speed computers,
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Rack ‘em up.

For studio, broadcasting, recording, or public-address, Shure audio control
components offer more features and more performance, dollar for dollar,
than similar equipment. And—just as important—Shure audio components
are easier to work with. Their compact size and versatility equip them for
an extremely wide variety of audio control applications-—and built-in input-
output flexibility means quick set-up anywhere. For a permanent installation
or a component system that can be adapted to meet any need, Shure has
the right combination. To obtain a copy of the Shure catalog, see your
dealer or write:

Shure Brothers Inc. ’

222 Hartrey Ave., Evanston, IL. 60204 H _HR
In Canada: A. C. Simmonds & Sons Limited S U E
Manufacturers of high fidelity components, microphones, sound systems and related circuitry.

Circle {4 on Reader Service Card
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This is the best sounding, most rugged
and all around finest mixer we have yet
found for use by musical performers,
sound systems operators and all others
who require a superb mixer at a reason-
able cost.

A unique combination of special in-
put circuitry and studio type mixing
results in unusually fine performance
under actual concert conditions. No
channel interaction, no overloading. Each
channel has its own volume, bass and
treble controls.

Provisions for stacking two or more
mixers make this exceptionally versatile
where more than six channels are re-
quired. Accepts either high or low im-
pedance mic inputs without switches or
transformers plus a unique microphone
equalization circuit that compensates
for high frequency microphone loss.

Best of all its price is reasonable.
Model 6000CF is only $219.00 complete

' Model 6000RCF

with Cannon and phone jack inputs.
The Model 6000 with phone jack inputs
only is just $188.00.

Model 6000RCF (with reverb and
and effects control)is priced at $326.00.
All prices include shipping costs. A two
year parts and labor warranty applies to

all TAPCO units. A bulletin describing |

all models is available upon request.

SPECIFICATIONS
6000 STANDARD MIXER

Response: 10 hz to 40khz £1 dB

Distortion: Below .3%, typically .08%

Overall Gain: Over 120 dB

Bass & Treble: £15 dB

Input Impedance: Mic 150-200 ohms
(low) to 50k ohms or higher (hi);
Aux-Tape input 82k ochms

Outputs: Hi level, up to 10 volts r.m.s.
or +16 dBm into 600 ohms;
Adjustable level, 0-10 volts r.m.s.

Size: Chassis, 15.5” w, 3.25” h, 7.25” d;
QOverall, 15.5” w, 3.25”h, 7.75”d

Power: 117 volts A.C. 60 hz

Weight: 7 ibs.

WHO IS TAPCO?
TAPCO (Technical Audie Products Corp.) is a young group of musically orient-
ed and technically skilled people in Edmonds, Wash. who started building guitar
amps in 1968. Their close association with other musicians and their knowledge
of their needs and requirecments led into more advanced systems. It is this back-
ground that enabled them to develop and produce a series of mixers that are
especially meaningful. They really care about the equipment they make.

To order send check to:

TIMEKEEPER

P.O. Box 35, Great Neck, N.Y. 11021
N.Y. State residents add 7% sales tax
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theory & practice (cont.)

to run the calculations. is impossibly
long.

Simulation with models may be a
way to approach the design of new
auditoria, to be built from scratch.
But the sound reinforcement man
more often has to accept a reom more
or less as is, perhaps modifying it a
little with some acoustic treatment,
and do the best he can with elec-
tronic equipment. That is when the
practical approach, using a real time
analyzer, is more useful.

Now, what can you expect to find?
Rooms have resonances. They can
resonate in different modes or direc-
tions. This can be affected by choice
of loudspeaker placement. To show
this, imagine putting a line of speak-
ers along one wall so they generate a
plane wave directed at the opposite
wall. These will produce a series of
peaks and dips, rather like a stopped
organ pipe whose length is the dis-
tance between the wall where the
speakers are, and the one opposite.
The other dimensions of the room
will have little effect unless you change
the wall against which the speakers
are put.

So there are these sort of “condi-
tional resonances,” that depend on
how the room is excited. Then rooms
will also have quite definite, but fewer
as a rule, frequencies at which a sort
of universal resonance occurs: where
a peak will show up, no matter how
you distribute the sound, or pick it
up. These are the resonances that need
more important attention in equaliz-
ing a room’s characteristics.

FALLACIES OF EQUALIZATION

So what have we found? Advocates
of room equalization—and we are
not opponents of the procedure, we
are just a little more conservative
about it—adopt the attitude that any
room can be made to sound good, by
equalizing its frequency response.

We cannot quite agree with that.
We will readily admit that such
equalization is necessary to make the
best of any system installed in such
a room. Where we disagree is in
whether the “best” in such a context
is always worthy of being called even
“good!” We readily agree that it will
be better than the same room with-

out equalization, but that may not be
saying very much! It is not a panacea.

Take the large spherical type of
auditorium, or even a large hemispher-
ical one, such as a geodesic dome:
this is a natural resonator, with a
single dimension in many directions.
It must have a response somewhat
like a Helmholtz resonator. Sure, that
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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

AUDIO DISTRIBUTION AMPLIFIERS

e —

3B

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,

0.5MV sensitivity at 1KHz for 4-4dbm out, balanced

outputs, —75db s/n at 10myv in, 0.05% distortion
21dbm max. out. Internal power supply

MP-BE Mono $86 SP-8E Stereo $137

MIC & LINE AMPLIFIERS

Dual function and superb performance. Inpuls for
mic and line, = 0.5db response 10H2-20KHz, 67db
gain on mic channel{s) +26db gain on line inputs
Balanced inputs & outputs, +-21dbm out max, 0.1%
distortion. Internal power supply

MLA-1E Mono 598

MLA-2E Dual Mono/Sterec $139

AUDIO DISTRIBUTION AMPLIFIERS

From 1 in/6 out to 20 in/80 out in one small pack
age. Whatever your distribution requirements we
have an answer. All units meet or exceed the fol-
lowing specifications: Balanced bridging/matching
inputs, bafanced 600ohm outputs, *0.5db re-
sponse 10Hz-20KHz, =+ 3db 5Hz-40KHz, 26db gain,

21dbm out. max. capability, 0.1% or less distor-
tian, outputs isolated by 80db, hum and noise 90db

down referenced to --21dbm out. Intérnal power
supplies
DA-6/E Table 1op. 1 in/6 out. $131
DA-6R/E Rack mount. 1 in/6 out $149
DA-6BR/E  Rack mount. 1 in/6 out. Individual
level controls for cach output. $165
DA-6RS/E  Rack mount. 1 in/6 out stereo or 2
in/12 out mono. $229
DA-16BR/E  Rack mount. 1 1n/8 oul steree 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 & headphdne
maonitor. Will accept up to 10 slide in
moduies. Each module has 2 inputs
& B outputs. Individual output level
controls & selectable meter switch. Up
10 20 in/80 out.
Main Frame
Modules 2 in/8 out

DA-2080/T
DA-2080/E

212y
$135 ea.

AUDIO CONSOLES & CONTROLLERS

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

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

Features include; 8 channeis, 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-
tartion, 124dbm equivalent noise on low level chan-
nels, approximately 25w power consumption
—70db crosstalk, balanced bridging/matching in-
puts & response within == 2db 20H2-20KHz. Series
35 audio controllers start at $1200.

AUTOMATIC TAPE CARTRIDGE AND CASSEYTE
LOADERS

So easy 10 use & accurate that our largest winder
competilor 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
cart or cassette hub and then shuts off automatical-
ly. Also has exclusive torque control for proper
tape pack on different size hubs. Winds at 30 IPS.

ACL-25/E $185

Circle 15 on Reader Service Card
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Winders also come in higher speed models (ACL-
60 series). Same operation as above but winds at
60 |PS. Accepls 147 pancakes

ACL-60T/E (lone siop only) $266
ACL-608/E  (Blank 1ape loader) $331
ACL-60BT/E (ior bolh prerecorded and
blank tape) 5375
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
outpuls.

Distortion less than 0.25% 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-S0/E Table top {mono) $125
SMA-500/E  Rack mount (mono) 5142
SMA-1000,/E Rack mount (stereo-40w 5196

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 acluation) $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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16 channels of noise reduction in seven
inches of rack space. The system improves
headroom by 10dB and delivers 30dB of
noise reduction. Simultaneous code, decode

and bypass functions can be selected at the
dbx :216 panel or by remote control. Price, including
a spare 310D module, is $8,200.
[ ]
mvldes Available from professional audio dealers
or direct from dbx, Incorporated, 296 New-

ton Street, Waltham, Massachusetts 02154,

N 3 I-T 'I.. : " £ LY B
Circle 27 on Reader Service Card dbx inc.
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If your business ts'i:rrmriding or operating
quality sound systems for musical perfor-
mances. ..

Listen to the sound of live music with a
conventional reinforcement system and
then with the unconventional BOSE 300
system.

Onily BOSE lets through the clear, natural
sound of the live musical performance. ..

without traditional sound system colora-
tion. Prove it 1o yourself. Just listen.

| City/State/Zip - S — sra—
BOSE The Mountain, Framingham, MA 01701 Dept. DP
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theory & practice (cont.)

can be equalized. But we remember
a microphone design, almost 40 years
ago now, in which the designer had a
brain wave for getting a flat frequency
response, in the days when that was a
real struggle for microphone design-
ers.

In those days, research on micro-
phones had found that every little
cavity had its own resonance or anti-
resonance. So this designer’s brain
wave consisted of “cleaning out” the
inside, so it had just one big reson-
ance, which occurred at about 1,000
Hertz. The peak was about 30 dB
above the level at the ends of the
audio spectrum.

So, built right into the microphone’s
electrical input, was an absorption fil-
ter with a 30 dB “hole” at 1,000
Hertz. carefully tailored to have the
same width as the microphone’s res-
onance. On the response tracer, using
the anechoic room, its frequency re-
sponse looked beautiful—for those
days. It was better than anything else
around, at the time.

Then came the acid test: using it.
How did it sound? Can you guess?

For a 30 dB peak, in the acoustic
part, to be damped by a 30 dB dip in
the electrical part, would require a
coupling efficiency of at least 99.9
percent. Transducers just don’t come
that efficient. So, although the elec-
trical filter brought the average 1,000
Hertz level down to the same as other
frequencies, it did not alter the fact
that it rang. with a Q of about
1,000!

Of course, few buildings will have
that high a Q to their resonance. And
anyway. the fundamental frequency
will not be that high. But the phony
effect will be of the same general kind
as that observed there and just less
severe.

When we've said and done all, it
was rather gratifying. at the BYU
workshop where many of these things
were discussed, to find that the opera-
tor at their large auditorium still uses
the same method we devised almost
40 years ago: that of adjusting multi-
band filters, under the live. operating
condition, until the margin below
ringing threshold is as close to uni-
form as possible, throughout the fre-
quency spectrum.

Incidentally. while mentioning that
workshop. we understand that plans
are going ahead for another one this
summer. If this interests you, we sug-
gest you make sure of being on the
mailing list, by writing to the Elec-
tronic Media Department. Brigham
Young University, Provo. Utah. B
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“excellence’.

For over twenty-five years the Studer name
has stood for excellence. Through the years Studer
tape recorders have come to be recognized through
out the world as a standard of the broadcasting and
recording industries. Studer's A80/VU Recorder
was developed for use in recording systems where
only the highest quality is acceptable. The great care
taken in the design, development and construction
of the ABO/VU is reflected in its unusual reliability
and stability. A superior transport combined with a

versatile electronics system and high-precision heads
allow studio personnel to work surely. With the
recorder a stable, predictable instrument, the ener-
gies of the mixer and producer can be applied
totally to the creative aspects of their work. For
complete information contact . . . WILLI STUDER
AMERICA, INC., 3916 Broadway, Buffalo, New
York 14227 —phone 716 681-5450. {In Canada:
WILLI STUDER CANADA, LTD, 416 423-2831)

WILLI

STUDER

AMERICA
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Now! Monitor
audio channels
visually—

the easy way

i

:lr ]

_.-.-:'.-
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ADM =
VUE- SCAN

Ellmmates
““head-swiveling’'—

| replaces up to

28 VU meters

You keep your eyes on a single TV-type
screen instead of eyeballing a whole string
of VU meters. VUE-SCAN displays each
analog channel as an easily-read illumi-
nated bar. The bars are always present as
a background reference. As the voltage
level of a channel increases, the bar
representing it increases in height and
color intensity. Blue represents a normal
operating condition—red immediately

| signals an overmodulated condition. VUE

SCAN can be used as a self-contained
accessory with any Audio Designs or

competitive consale. Write us for details. |

ADM Consoles
are built to the
most exacting quality
standards. Unique plug-in
modules provide exceptional

flexibility for expansion.

AUDIO DESIGNS AND MANUFACTURING. INC.
16005 Sturgeon. Roseville, Michigan 48066
Phone: (313) 778-8400, Cable: AUDEX

In Canada: TELAK, Scarborough, Dnt.
(416) 438-3804
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@ Do you recall the heyday of radio
(before disc jockies) when one of the
most popular features was the drama-
tic show, in a comic or serious vein?
Using only its sense of hearing, the
audience was transported anywhere.
in any time period, and led through
a multitude of plots, now being re-
played on television. Much of the
realism of the programs was created

| by a group of people known then as

sound effects technicians. These peo-
ple knew how to create effects that
made listeners believe they were
eavesdropping on an actual occurence
in the location specified in the script.
A radio drama could not hold itself

| together without these special aural

effects.

Some of the larger studios of the
network stations were specially built
with 2 live end and a dead end.
Acoustically, the live side was made
with hard surfaces to reflect sound
and was usually used for musical pro-
grams, with the instrumentalists ar-
ranged there and the studio audience
seated in the dead end. Sometimes,
the live side had movable or rotating
wooden panels which could be set up
for the particular liveness desired,
with one side of the panel being re-
flective and the other absorbent. Such
a studio might also have been used
for dramatic programs when a musical
group or instrument, such as the or-
gan or piano, was used for back-
ground or as a bridge between one
scene and another. Another use for
such a studio was as the setting for a
comedy show with an orchestra and

| musical talent, who also appeared as

part of the program. Sometimes stu-
dios with the best reverberation char-
acteristics were also used for making
recordings.

SOUND EFFECTS FOR ILLUSIONS

No matter how much studio char-
acteristics helped create illusions, it
was the sound effect which really
gave the shows their drama. When
the sound had to remain on for any
length of time with few variations,
the effect was usually pre-recorded on
a record which the effects man played

| on his special turntable. Some record

companies specialized in this type of
material and had catalogs listing many
types of sounds, with variations.
For instance, the background sound
of a busy intersection was on a re-
cording of the traffic in Times Square
in New York with its intermittent car
horns, fire or police sirens, perhaps a

| police whistle, and a car starting up

wWwWw.americanradiohistorv.com

or stopping as though for a traffic
light. You could find a harbor re-
cording, with bell buoys, boat horns,
and the lap of water against a dock.
A car running at idle, or a speeding
car as heard by the occupants, was
on a record. So were the sounds of a
battle, with sporadic gunfire, shells,
machine guns, etc. Trains, boats, large
ocean liners, Navy cruisers and des-
troyers, were all on record. Each rec-
ord had smaller cuts on the disc for
such things as an engine starting up
or brake skid or single shots from a
cruiser’s guns, or for a pistol shot.
Single cuts were also ready, with the
sound of explosions either above or
under the ground, earthquakes, boat
whistles of almost every description,
train whistles, car horns, and the very
brief effects of a train racing by or
of a plane taking off or of a dog
barking, or . . . .

INGENIOUS LIVE SOUNDS

Although recordings were available
for an endless number of situations,
some effects had to be made live, by
the sound man. One of the simpler
ones might have been footsteps on a
sidewalk or a wooden floor. These
were done, with the called-for speed
or rhythm, by the sound man wearing
shoes with leather heels. Running up
or down stairs was performed by the
sound effects engineer on a specially
constructed three- or four-step stair-
case. The speed of ascent or descent
was controlled according to the needs
or age or sex of the character who
was being portrayed in the script.

Sometimes, because of the unique
construction of the sound effect turn-
table, it was possible to play two cuts
of one record. The turntable had three
tables, with an arm on each in the
usual fashion and an additional arm
located at the rear of each of the
tables. Thus, the sound man could
play two effects from one dis¢, or he
could restart at the beginning of a
long cut if the effect had to continue
beyond the length of the cut itself.

He could even incorporate filtering
on the multi-disc console or fades
and mixes, but when it came to mak-
ing a particular sound at a precise
moment in the action of the show,
this was done live even if the disc had
the sound. This would be true of sin-
gle pistol shots, which were done with
a pistol (without real bullets, of
course, since realism had to stop
somewhere). A body falling was
done live by the sound man, not the
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actor. “Real” stabs were done with
a knife and a head of lettuce, for in-
stance, and an immediate groan from
thc actor-victim. Horses hooves were
achieved, at the proper gait, with
either scoopcd out coconut shell
halves or a pair of rubber bathroom
plungers. The surface was a sand box
filled with a mixturc of gravel, a
piecc of wood. or a piece of slate,
depending on the requircments of the
program. The “horse” galloped, can-
tered, trotted, walked or jumped; it
madc no difference to the sound man,
who was possibly on intimate terms
with horses and their gaits.

The sound of watcr lapping against
the side of a ship was provided either
by a rccording of the real thing or
done in a squarc box containing watcr
with a four-bladed paddle suspended
in thc water from a bracket on top
of thc box. A handle on the arm of
the paddle let the sound man crcate
a lapping with whatever force was
needed at the precisc moment it was
called for. A rainstorm was another
matter. Rainstorms on records might
not have cxactly the type of rain the
script demanded, or recorded thunder
lacked the desired sharp and brittle
effect. Or, perhaps the sound had to
bc “on mike” or in the immediate
presence of the actors (and the audi-
cnce). Realistic rain was sometimes
created with rice or sand on a tin
shect. The effect of lightning was
achicved by hitting a tin shcet sus-
pended in a wooden frame. The vi-
brating tin enhanccd the illusion of
crackling lightning.

Another cffcct which was created
manually was the sound of fire. Here.
the sound man used a picce of cello-
phane. usually taken from a pack of
cigarcttes, and crumpled it in his
hand, adjacent to the microphone.
The harder and faster he crumpled
the paper the more fierce the fire.

The sound of a door was the rcal
thing. A wooden frame mounted on
wheels, for casy mobility, usually
had in it a standard door, complctc
with door knob and key lock, and a
screen door with squeaky spring and
handlc. A similar frame usually con-
taincd a car door, complcte with win-
dow, handles on both sides, and the
locking button. On [nner Sanctum.
a night-time mystery show, the spe-
cial sound of a squeaking door at the
beginning and cnd of thc program
became the signature of the program.
This had to be created specially, ac-
complished with a wooden device in
which one picce of wood in the shape
of a thick peg was rotated in a holc
made in another picce. Tension on the
peg was created with a taut strap in

order to change the intensity and
pitch of the squeak.

JACK BENNY’'S MAXWELL

Many more sounds like thesc were
created by the sound effects depart-
ment for specific necds of scripts, but
one that was made aurally was on a
comedy show. On the Jack Benny
program, the sound of the old car
owned by Mr. Benny (a Maxwell
with temperament) was made by Mel
Blanc, who wused his mouth, with
heaving and puffing to stall the car,
start the engine and have it conk out.
The sound came on cue with all the

comedy the sound itself could cre-
ate. It got laughs and applause each
time. It became a household word,
but not too many listeners, even the
regulars, were aware that the name
credit for Mel Blanc as an actor on
on the show was also for the special
sound cffect.

One of the other uniquc effects crc-
ated for only one special purpose was
on the Fibber McGee and Mollie
Show. A closet was opened by Mec-
Gee against the better judgment of
his wife, who warned him not to do
so. The resulting clatter of all sorts
of things including what sounded like

CROWN introduces
the VFX-2

an electronic crossover for under $300.00

Commercral sound contractors
across America have been asking
for an electronic crossover for use
on sophisticated sound installa-
tions. There's no more waiting. And
the Crown VFX-2 embodies all you
expect in high quality and perform-
ance capabtilities from the people at
Crown.

Only the Crown VFX-2 electronic
crossover will give every installa-
tion maximum versatility. Such
flexibility for so little cost. And
never before has an electronic
crossover been offered that can be
easlly and readily adjusted with
front panel controls.

Tunable from 20 to 20.000 Hz,
this solid state component 1S com-
patible with 600 ohms loads and up,
and features both balanced and un-
balanced inputs and outputs.

Overall noise and distortion are
extremely low. IM distortion 1s less
than 0.01% at rated output, and

& crown

BOX 1000 - ELKHART, IN. 46514 - 219/294-5571

noise is more than 97dB below
rated output with open inputs.

Providing either crossover or
bandpass functions, the VFX-2 uLi-
izes two continuously variable fil-
ters per channel, and filter roll-off
Is at a fixed 18 dB/octave.

Applications include stereo bi-
amping, mono tri-amping, and com-
bining the bandpass filter with the
normal two-way crossover on a
mono signal. And all connections
are quarter-inch phone jacks for
positive electrical contact.

The VFX-2 is designed for stand-
ard 19" rack mounting and meas-
ures 1IN at 3%2"" hugh by 53" deep
and includes a clear plastic cover
for protecting control settings.

You asked for it and Crown has
delivered! You can't go back and re-
vamp all those jobs you installed
without VFX-2's, but now you can
make sure all your future designs
and installations include this new-
est Crown offering. No system is
complete without a Crown VFX-2.

Especially at this price.
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sound with images (cont.)

pots and pans brought laughter and
applause each time. The sound men
on the show just dropped items and
kicked them around and ended up
with a single sound of something fall-
ing a beat later and sounding like an
afterthought to the whole mess.

Radio had a tremendous effect on
the public. who used to spend hours
just listening and imagining what was
going on with the help of sound ef-
fects. Only on radio could somecthing
like the Orson Welles Mercury The-
ater program of H. G. Welles’ “War
Of The Worlds™ cause such a panic
the likes of which we may never see
again. Pcrhaps some of you may re-
member; maybe you were too young.
Today, television, with all its creativ-
ity. could never do this, but with the
news as bad as it is normally, perhaps
it's just as well.

TELEVISICN SPECIAL EFFECTS

Television also cmploys special ef-
fects, but the sound effects are ac-
tually live, or made to fit the action
on the screen. This also requires a
good deal of talent, we're not taking
that away. The effccts used in video
that might be of most interest are the
visual ones. For example, the back-
drops on some newscasts are rear pro-

jection of slides or film to fit the story.
The special effect is the superimpos-
ing of the newscaster over the back-
ground. You might notice that there
is somectimes a slightly visible blue
outline to the newscaster like a faint
aura all around him (or her). This is
a special technique with which the
broadcaster is picked up by one cam-
era, aginst a plain background, while
the second camera is picking up the
screcn with the rear projection. The
video console operator then performs
an operation with a piece of equip-
ment permitting chroma-keying and
the person is secn in front of the
screen.

SPECIAL EFFECTS GENERATOR

A special effects generator, avail-
able on all broadcast video operating
consoles, and now even in some of
the industrial and educational in-
house video systems. allows the tech-
nician to cross-wipe from any side,
up and down, from any corner, and
to insert a second image over another
in any spot of the screen desired.
Other cffects include an opening on
another scene from the center to full
screen, or the closing to another
scene from full screen to a spot in
the center. It is also possible to re-
verse negative and positive images so
scenes can be made to look like

dreams or the past being brought to
mind in the present. Color effects can
be used to tint a full image onc shade
and then switch to any other of the
primary videco colors {(blue, green.
red) or any combination. Special
typewriters can letter titles on the
scrcen while the video signal from
another source is still visible on the
screen.

Special effects are being developed
every day for particular applications
and purposes. Electronics are marve-
lous, and as engineers in broadcasting
and production houses get to learn
and know more about the uses and
development of circuits and equip-
ment, the effects they will create will
be numberless. Television will cat up
the special effects as quickly as they
can be designed and made, and soon
they will ccase to boggle the mind of
the viewer, and the public will again
begin to want more. more, and still
more.

Broadcasting has always demanded
the most and the best from technically
creative people, and they have always
been able to come through with some-
thing new. Now that we're in the last
25 years of the century, what's next?
Pretty soon we'll be in the 21st cen-
tury, and what's new will bc old.
Don’t just sit therc . . . get your think-
ing caps on!!! n

A ®
Choi

{n) That which is most excellent

I n reverberation, what choice do you have?

¢

For the very finest in performance, your choice would have to be the Master-Room
or a European import.

For a moderate price, your choice would have to be the Master-Room or other
American made product.

For features not found in any other echo chamber, your choice can only be the

Master-Room.

Choice. In reverberation, do you really have any choice except

MICMIX AUDIO
PRODUCTS, INC.

T ——
MasterRoom

. . . That which is most excellent.

9990 Monroe Drive — Suite 222
Dallas, Texas 75220
(214) 352-3811

See your dealer or contact the factory for full details.
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NEWS BRIEFS

CD-4 Session in L.A.

Proponents of the CD-4 discrete
four-channel sound reproduction proc-
ess have met in their first plenary ses-
sion to review recent developments
and lay the foundation for further
promotions. According to John Eargle,
JME Associates and consultant to the
CD-4 advocates Matsushita (Pana-
sonic), JVC, Warner Communications
(WEA). and RCA. the meeting took
full advantage of CD-4 momentum.

A number of multi-media presenta-
tions aimed at audio dealers and ap-
propriatc for consumer viewing will
be launched early this year by a team
of CD-4 spccialists. The CD-4 team
will conduct in-store training sessions
for sales personnel. closely tying in
the software segment of the industry.

“The idea is to get more knowl-
edgeable salesmen and to broaden
softwarc distribution.” Eargle said.
“This does not mean that the typical
audio dealer will stock and sell CD-4
discs, but he will know more about
software. The brunt of the software
thrust will continue to be through
traditional record outlets.”

Additional promotion plans call for
individual participation of CD-4 spon-
sors at a number of important trade
shows and conceptual presentations at
international trade events. A CD-4
handbook is being produced to illus-
trate the differences of the various
CD-4 hardware and includes a soft-
ware listing.

While quad broadcasts arc being
evaluated by the NQRC and reports
arc being submitted to the FCC, the
CD-4 proponents are pursuing cable
FM technology in transmitting four-
channel. Tests are being conducted
jointly by Gill Cable TV and Pana-
sonic.

Eargle reported that the session in-
cluded a review of significant tech-
nical progress in CD-4 techniques and
a preview of the new Mark III cut-
ting system, (o be made available next
year. The Mark IIT will provide low-
price cutting capability for indepen-
dent studios and record labels.

Thosc attending the plenary session
included David Heneberry, v.p.. RCA
Records; Jac Holzman, senior v.p.,
Warner Communications and Chair-
man Quadraphonic Planning Group
of the Warner/Elcktra/ Atlantic La-
bels; Hirobumi Tokumitsu, executive
v.p.. Victor Co. of Japan. Ltd.; Tex
Takeoka. senior managing director,
Matsushita Electric Industrial Com-
pany, Ltd. of Japan. and Howard

At the meeting: David Heneberry, Jac Holzman, Hirohumi Tokumnsu,
Howard Yamato, and Tex Takeoka.

Yamato, executive v.p.. Matsushita
Electric Corp. of America (Pana-
sonic).

Other participants included Irwin
Tarr., M. Yasuda and Adam Yokoi

(Panasonic). T. Oguri, Vic Goh and
M. Furuta (JVC), Keith Holzman
(Elektra Records). John Pudwell

(RCA) and John Eargle. (JME As-

sociates).

P [PARENTAL ¢ GUIDAN(E SUGGESTED t
SON{ MATCRIAL MAY NOT BE
SuTABLE TOR PRE IEINMIB <>

A Mark Robson - Filmmakers Group Production
A UNIVERSAL PICTURE « TECHNICOLOR * PANAVISION

An Event...

SHOOK YOU

USING BGW POWER AMPLIFIERS

Universal Studios'
professional sound
experts consider
BGW amplifiers reli-
able, safe and power- ,
ful enough for their
great new movie
sensation.

Hundreds of BGW Model 750A's have been instalied
in theaters around the world for

SENSURRGUND -

Thissame amplifier willcreate unbelievable soundinyour system.

i BGW Systems
P.O.Box 3742
Beverly Hills
CA 90212
(213) 391-0320

BGW has five other power amps
and two studio quality preamplifiers
making BGW the critics’ choice.
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Avery rugged

tape recorder
or avery
delicate business

Ampex designed the MM-1100 multi-
channel tape recorder with your
business in mind. We've been building
professional recorders longer than
anyone else, and we've learned that
producers, engineers, and studio
operators have a lot to worry about.
So we build the one piece of equip-
ment you can plug in and forget.

Coddle your talent, if you must,

but shove arcund your MM-1100
That's right, shove it around. That’s
why we put wheels on the MM-1100.
Dolly it from studio to studio, or truck
it across town. The heavy cast frame
and solid steel cabinetwork will keep
all the little parts and things where
they belong, and the only “installation”
routine you’'ll go through is to plug in
the power and input lines.

Pinch your pennies, hoard your dollars,
but squander your discrete channels
One MM-1100 can give you 24 tracks.
Two of them hooked up together with
a synchronizer will give you 46
channels. That's enough to mike your
setup for left-and-right running water,
if you want it that way. And with all
that channel capacity, you can save
plenty of channels for sweetening,
later additions, and a last-minute
background by a hundred voice choir.

Three heads are better than one

when you can change them yourself
Ampex makes 24-channel, 16-channel,
and 8-channel head assemblies for the
MM-1100, and changing them is as
easy as turning one thumb screw and
swapping units. Touch up the equaliza-
tion and get on with the session. No
need to worry about tape tension
adjustments because that's all done

automatically by the MM-1100
transport mechanism.

Never enough time, never enough
tape. But we handle a 16" reel

of two-inch easily

The tape transport in the MM-1100 is
a real grizzly bear. It has plenty of
control power, even when the reel is a
sixteen-incher loaded with 2" tape.
And even with all that mass to control,
the capstan servo zeroes in on synchro-
nizer commands fast enough to use
two MM-1100s in parallel for the
46-channel stuff you always wanted
to try.

Your maintenance guy can work
banker’s hours because our

“doctor” makes house calls

Ampex field service sells a lot of
equipment for us. We build a fantastic
machine, and it almost never develops
a problem. If it does, however, you'll
appreciate our policy of having service
engineers who know both our product
and your industry. They're available to
keep your group together and working.

The business gives you a headache,
Ampex gives you a tape you can sell
Full technical specifications are in our
MM-1100 brochure, which we'll be glad
to send you free. Working models are
in studios all around you, and if you
don't have a friend who'll let you
inspect his MM-1100, we'll arrange a
demonstration. In fact, we'll do
anything we can to get you rolling in
the multi-track business, if you'll

just tell us how we can help.

In a delicate business like production
recording, there just isn't any substi-
tute for the Ampex MM-1100—a very
rugged tape recorder.

AMPEX

Ampex Corporation
Audio-Video Systems Division
401 Broadway
Redwood City, California 94063
(415) 367-2011
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dlb the sync track

overkill in the grounding business

o In the October issue, 1 printed a
letter from “Mr. Doe,” who was hav-
ing his troubles with hum. But there
wasn’t enough information given to
locate conclusively the source of his
problem. Was it a ground loop? May-
be it was a (signal) wiring problem.
Maybe not. I haven’t heard from Mr.
Doe again, and he left no clues as to
his address, so this may be an unre-
solved problem.

However, I've received a number
of solutions from interested readers.
which i’d like to pass along for two
reasons: 1. Maybe the thoughts con-
tained in these letters will help Mr.
Doe (wherever he is), 2. 1 can't think
of anything else to do this month.

“Let this University Professor try
to show you that we can have a prac-
tical bone in our body. John Doe has
a hum problem because of over-kill
in the grounding husiness. Tell him 1o
take ot that '8 gauge copper baling
wire hooked to a cold water pipe and
sunk 7 feet into the ground’ and if the
hum doesn’t go down a noticeable
number of dB's, I'll wear my Paul
Klipsch yellow B--- §--- button for a
week.

“If it does go away, why? Probably
because there is a confusion of safety
grounds (those 3 wire power plugs),
signal grounds, and power line neu-
tral circuits. This can induce currents
in signal line shields that cause milli-
volts of voltage drop across ends. If,
through mvsterious interconnection,
part of the power line neutral current
is carried through the microphone
shields, the hum could be horrible.

“The nost imelligently engineered
equipment from a hum control stand-
point is the analog computer. These
machines work from d.c. to 2kHz
and have to be properly shielded and
grounded. They use multiple ground-
ing networks for safety, power distri-
bution, signal grounds, etc. All of these
grounds have only one contnon tie-
point and ground loops are avoided
like a plague. It works—and Audio
can learn a good lesson here.

J. Robert Ashiey
Professor, Dept. of
Electrical Engineering
University of Colorado.”

Professor Ashley didn’'t indicate
what B--- S---- means. (Some aca-
demic term no doubt.) He did indi-
cate that grounding is no simple mat-
ter. Many studio engineers have given
up trying to dope out a confusing
grounding system and use the tradi-
tional cut/solder technique, which is
given here in its entirety. In the pres-
ence of an annoying hum:

1. Reach for the nearest ground

wire.

2. Cut it

3. a.) If hum decreases, movc on

to the next wire.

b.) If hum increases, solder it
back together again and
then move on to the next
wire,

4. Continue through the entire sys-

tem until:

a,) the hum is gone, or,

b.) you run out of solder, or.

c.) you are accidently electro-
cuted.

If Professor Ashley taught such
nonsense, he’d probably find all his
students wearing their Klipsch B---
S--- buttons. But sometimes it’s the
only way, especially if you've inher-
ited a studio that had its beginnings
in the dim dark days of mono and has
“just sorta’ growed” ever since. Chan-
ces are, there’s no one around who
really remembers what the last guy
did with his grounds, and every ad-
dition becomes a 60Hz adventure. Or
consider the problems of working in
a very old building, where the original
electrical service may have been a
little on the casual side.

HAPHAZARD GROUNDS

“John Doe’s problems ring a fa-
miliar bell in my memory. I have
been the recording engineer for Town
Hall in New York City for 8 years,
and in that time I designed and built
a rather sophisticated recording sys-
tem. During the process of building
it, I have come across hum problems
that the average recording engineer
would not encounter in a lifetime.
Somehow I have managed to cure
them all by one ineans or another, but
the one thing thar gave me the biggest
headache was very similar to the one
described by Mr. Doe. He mentioned

www americanradiohistorv.com

thar the building he occupies was built
in 1919, which makes it almost as old
as Town Hall. In those days, electrical
wiring practices were not as stricily
regulated as they are today, and as a
result grounds were always made in a
haphazard manner. It was not uncom-
mon that two sections of the same
building had 1wo separate ground po-
tentials. With the need of greater
power handling capacity, many old
buildings were rewired or wires were
added 1o the existing system, making
it even more helter-skelter. In my or-
iginal microphone lines, if any ground
touched any structural metal, all hell
broke loose—including some nasty
shocks of the 100-volt type. My cure
for the problem was to rewire the
whole mic system, making sure that
no ground was anywhere near a build-
ing ground. In addition, I floated all
of my equipment grounds. True, [
used a lot of wire thar way and spent
countless hours tracing down ground
loops, but in the end I had a quiet
system. It appears to me that the high
level hum rhat is causing Mr. Doe to
become an aspirin addict could be
solved in a similar manner. I am not
sure if this will also cure his low level
oscillating hum, but I guess it's worth
a iry.

John H. Sadler

Sadier Recording Service

New York City

Of course, we've all heard stories
of musicians who have been zapped
by coming between a microphone
stand and a guitar amplifier when the
grounding system wasn’t quite right.
The p.a. boys have a lot of fun with
this sort of thing every time they set
up on a strange stage. Often there’s
no time to double check for danger
spots, but it pays to be careful. If
you're working in a studio, as Mr.
Doe is, hopefully you can eventually
cut/solder all these problems away.

LOW LEVEL HUM

As for that low level hum that
comes and goes, ". . . this too could
be caused by his grounding system. He
says that his studio is a 4-track one,
which brings to mind Tascam’s Mod-
el 10. This console, as well as several
others, is set up as a high impedance
unit. Add-on transformmers may be
used for low impedance inputs, but
since this would lend itself to an easy
modification to balanced inputs, which
Myr. Doe does not use, I would as-
sume that he is still using High-Z
microphones.

“One problem that I have noticed
when setting up an occasional High-Z
p.a. system for a church or school is
that with any appreciable length of
cable between the mic and the system


www.americanradiohistory.com

ground, this will pluce much of the
cable’s shield a couple of ohms above
grownd. This allows a small current
consisting of whatever hum or other
electrical noise exists nearby to flow
in rhe shield. With a long length of
cable, the larger capacitance will cas-
ily couple this noise from the shield
1o the cenier conducior, where it is
fed into the microphone preamps and
onto the tape along with the desired
andio signal.

“Touching the microphone's cuse
(which is clecirically a part of this
shield) will increase the amnplitnde of
the funn, since the body presents a
larger ‘antennd’ 1o pick up the noise.
This also happens, 1o a lesser exien,
when one’s body is moved close 1o the
microphone. This inay sound far-
feiched. hut the wnext time you en-
counier such a symptom, notice whe-
ther or not the hurn seems 1o keep in
tenmipo with the music. Then look out
throngh thar glass window. There’s
probably someone swaying back and
forth in fronmt of a mic.

Ken W. English
AALM.D. Work Center
NAS, Patuxent River, Md.)

Do you suppose Mr. Doe is running
high impedance lines? I'd guess that
since he is apparently in business with
a few engincers on staff, he has at
least a semi-pro operation, which
would suggest low impedance micro-
phones. On the other hand, he did
mention unbalanced lines, so maybe. . .

Where the hell are you, Mr. Doe?

I don’t know if any of this is help-
ing you, but maybe it will serve to
remind others that grounding is not
to be taken lightly.

Professor Ashley’s reference to com-
puter techniques is particularly rele-
vant. I've just come across a book
called Grounding and Shielding Tech-
nigues in Instrumentation, which 1
will try to read and include in the next
book review column, due in a month
or 1wo. In the meantime, watch those
grounds!

P.S. ON THE LONDON TRIP

Since this is being written so far in
advance of publication, it’s ditlicult to
say for sure if there is any more room
on the package trip to the A.E.S. Con-
vention (March 1-9). However, if
you're reading this in late January or
early February and want to come
along, sec the December '74 issue for
details, and contact the Mirque Travel,
350 Fifth Avenue, New York, N.Y.
10001 NOW! Or call 212 PE 6-6338
for last minute information. [ |

~ Clear-Com
Intercom systems

Product mix...and match.

\“' -

Two-Mutf Remote
Headset " ] Station

Single-Mutf
Headset

Single-Channel

Main Station

Two-

Channel 3 g3 Single-Channel

Main £ v Rack Mount Panel
Station

s %y

You can custom design the exact intercom system you need.
Whatever your application. Our full line of intercom products are
interchangeable and compatible. And our engineers will be happy
to help. Call us. Our product mix makes a good match.

Dealers nationwide, Canada and England.

Division of Lumiere Productions, Inc.
Clear-Com 756 Harison St San Francisco, CA 94107 (415) 989-1130
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A REAL TIME ANALYZER
SOLID STATE DISPLAY

FEATURES:

e Simultaneous 28 channe! display e Double-tuned high resolution filters
e 1/3 Octave coverage 40 Hz to 16k Hz e High-gain mic preamp

e Calibrated SPL readout e Portable or rack mount

o Built-in pink noise generator e Opti ic multiplexer for

Measure your
total acoustical
response . .. inreal tfime:
Equilization - Noise Masking
- Program Anatysis

With unique LED DISPLAY
The Model 140 REAL TIME ANALYZER
Less than $2500

Ask for bulletin 140 and free book!et on equilization.

\Q)M Call or Write — White Instruments, Inc.
€ P.O. Box 698, Austin, Texas 78767, Phone 512/892-0752
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Goodbye old paint. Hello Oak.

Goodbye leader. Hello new generation.

Our new generation 604-8G has inherited quite a
kingdom from the leader. We changed the 604 after 20
yvears as the standard monitoring reference source. We
added a new dividing network that smooths the response
in the crossover region, changed the frame and improved
the high frequency diaphragm (it’s now
up 6dB at 15 kHz).

But the 604 is still the 604. The same duplex speaker
delivering sparkling highs, clean midrange and excep-
tional low frequency transient accuracy from a single
point source.

Then we developed the new 620A cabinet for the 604
speaker. The 620A replaced our painted old classic 612.
Recording studios were spending thousands of dollars to
sound and look beautiful. So we made the 620 enclosure
beautiful on the outside. In rift-out oak. Add the 604-8G,
and it sounds beautiful. In fact, the new combination
delivers another full octave of usable low bass to help
meet the requirements of the new generation of music.
And it’s loud, louder, loudest —
even after a full recording dav.

The 604-8G and the 620A. Together
1 they make beautiful music.

If you want more information write
us or call (714) 774-2900.

1515 §. Manchester Avenue A I_ I E C
Anaheim, California 92803 >

sz sound of expex\eox=.
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dlbnew products&services

FUNCTION GENERATOR DUO

nﬁ\\_—

£1)

TS s %

PI‘,LL‘*“"

¢

- 3

)

® Two generators in onec package
provide sine, square. triangle. pulse
and ramps. as well as internal sweep.
trigger. gate. or burst. the combination
designated as model 3312A. The main
gencrator covers 0.1 Hz to 13 mHz
in eight ranges. and the modulator
generator delivers signals from 0.01
Hz to 10 kHz. The main generator
can be triggered or modulated by the
modulation  generator to provide
sweep, a.m.. f.m.. or tone bursts. Qut-

BE TMS 200
TURNTABLE
PRE—AMPS

I. -
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Versatility is the perfect description
for our new BE TMS turntable pre-
amps. For exampte, phase reversal
on one channel gives five modes of
stereo/mono operation including
independent dual channel mono
and mono playback of stereo
recordings. Transformer
output .

ALSO
CONSOLES
AND CARTRIDGE

MACHINES

BROADCAST ELECTRONICS
— 8810 Brookwille Road

- ° = Silver Spring, Maryland 20910
Phone: 301 588-4983

Circle 38 on Reader Service Card

put of the main generator is 10 volts
peak-to-peak into 50 ohms for all
waveforms with variable control pro-
vided by a four-position attenuator.
Dial accuracy is =5 percent of full
scale, sine wave flatness within =
(maximum output amplitude) from 10
Hz to 100 kHz and better than * 10
percent from 100 kHz to 10 mHz,
For triangular waveforms, deviation
from the best straight line at 100 Hz
is less than 1 percent. Using the volt-
age-controlled oscillator input for ex-
ternal frequency control, a sweep
range of 1,000 to 1 can be obtained.
Mfr: Hewlett-Packard

Price: $900.

Circle 40 on Reader Service Card

DIGITAL DELAY LINE

® A plug-in card bhased system is fea-
tured by medel C200 digital delay
line. The complete unit is determined
by selection of these modules, which
come in five basic categories: INPUT.
TiMiNG. DELay. OuTtpuT, and SPE-
claL. One of each input and timing
modules is required and some combi-
nation of delay and output, sclected
as required. The special module is
used for interfacing and special ana-
log processing. Delay characteristics
are selectable in 7.5 millisecond steps
from a minimum of 7.5 ms to a maxi-
mum of one output at 907.5 ms. per
frame. Greater delay can be achieved
by adding additional frames and in-
terface modules. For use in live per-
formances, a microphone mixing mod-
ule is available, which can preamplify
two or four low impedance mics, mix
the signals, and apply them to the
delay chain.
Mfr: Eventide Clockworks, Inc.
Price: $1,023.00 and up, depending
on configuration.
Circle 42 on Reader Service Card
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PRINTED CIRCUIT AMPLIFIERS

@ Three new printed circuit amplifiers
utilize the MAP 1731A audio opera-
tional amplifier, from the same manu-
facturer. as their active elements. The
amplifiers are all designed for p.c.
card rack or individual mounting.
Model AM-27 is a general purpose
audio module suitable for low level
microphone preamplification. Model
ABL-27, with transformer coupled in-
put and output, is designed for ampli-
fication of medium to high level (20
dB) signals or wherever it is neces-
sary to bridge a floating or balanced
source. It has an adjustable gain from
—7 dB to +33 dB. Meodel AL-27A
is a multi-purpose audio amplification
module used in line, booster, differen-
tial, or combining amplifier configura-
tions. It has transformer coupled out-
put, adjustable gain/loss up to +47
dB and low noise of —125 dBm.
Mfr: Modular Audio Products

Circle 43 on Reuader Service Card

PRODUCTION CONSOLES

@ Modular consoles TV 32 are multi-
product {up to 32) by 4 submaster,
t.v. studio and production center units.
They contain 20 low-level inputs or
104 high level sources; 4 submaster

busses with selection to 2 master
busses; echo send on all inputs and
submaster; echo return on all sub-
masters and masters; elective group
mic muting. 14-band reciprocal equal-
izers are available on all inputs, as
well as cue and selective foldback.
Mfr: Audio Designs

Circle 44 on Reader Service Card
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SINGLE-CHANNEL
COMPRESSOR/LIMITERS

o Model 160, a pair of single-chan-
nel compressor/limiters is continu-
ously variable from 1:1 to infinite
compression, with a limiting threshold
variable from 10 mV to 3 V rms with
a pair of leds to indicate whether the
device is opcrating helow or above
threshold. The illuminated meter has
40 to +20 dB range with adjust-
able zero reference and is switchable
to read input level. output level or
gain change funciions. A gain control
has a range of 20 to +20 dB. The
unit has halanced bridging and 100¢)
output with Jones barrier strip ter-
minations and operates at line levels
up to +24 dBm in and out. Output
is balanced and ground loop compen-
sated. There is a built-in circuit to
suppress turn-on  and turn-off  tran-
sients. The manufacturer also offers
a simpler model, 161.
Mfr: dbx, Inc.
Price: Model 160: $300.00.
Model 161: $250.00.
Circle 45 on Reader Service Card

PUBLIC ADDRESS STANDBY

e Emergency a.c. power can be wired
into a utility system, powered by solid
state generators, known as the S8G
system. The system will go into ef-
fecr 50 milliseconds after utility fail-
ure. In large arcas. the system can be
zoned under separate zone distrihu-
tion panels connected to the electrical
distrihution boxes in that area. Avail-
able in single, two, and three phasc
models, in sizes (S8S) 200 to 700
watts and (LS) to 10 kW in single
phase and up to 30 kW in three phasc.
SSGs provide 120 volis or 277 volt,
60 Hz power for 1Y2 hours plus after
power failure. Self-checking, the sys-
tlem is controlled by computer logic.
Mfr. Standby Svstems, Inc.
Circle 46 on Reader Service Card

PORTABLE DUAL CHANNEL
P.A. SYSTEM

—

(’/‘!
in situations where
voice amplification is desirable, S8-22
is wireless and portable. Weighing 16
pounds, it runs on standard D-cell bat-
teries or an 110 volt a.c. line and fea-
tures high fidelity sound quality. Two
microphone versions are available,
lavalier clip-on or hand held; the
microphones have a transnutting range
of 100 to 300 feet with a crystal con-
trol system. These can be used singly.
simultaneously, or in combination
with a wired microphene. Applica-
tions include function as a complete
sound system, a wireless tuner for
already cxisting public address sys-

tems, or as an amplifier/speaker for
tape or record players.
Mfr: Edcor

Circle 47 on Reader Service Card

o Convenient

John Yoder ar his new Garely C1616 console.
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new products & services (cont.)

COMPACT STUDIO MONITOR
SPEAKER

. 2

e Designed for applications requiring
extended frequency response, low dis-
tortion, and wide dynamic range,
model 9849A offers this in a small
space. The 12-inch bass loudspeaker
produces low-frequency response with
low distortion, even at high power
levels. The dividing network includes
an r-c section circuit in parallel with
the low-frequency load to stabilize
the input impedance of the network at
8 ohms. Frequencies above 1500 Hz
are handled by a compression driver
mounted on a sectoral high-frequency
horn, located close to the low-fre-
quency section. The braced enclosure
measures 24 x 20%2 x 15% inches,
made from ¥ inch material.

Mfr: Altec

Circle 48 on Reader Service Card

DIGITAL MULTIMETER

e A palm-sized hand-held digital
millimeter, model 21, measures ca-
pacitance along with a.c. volts, d.c
volts, and resistance. The instrument
has four d.c. voliage ranges with 1
mV resolution; four a.c. voltage
ranges with | mV resolution; four re-
sistance ranges with 1 ohm resolution;
four capacitance ranges with 1 pFd
resolution. It has le.d. displayed 3!z
digit readout (up to 2,000 counts)
and simplified five step calibration.
Model 21 operates from four re-
chargeable NiCad batterics.

Mfr: Data Technologv Corp.

Price: $269.

Circle 49 on Reader Service Card

MODULAR AUDIO PRESENTS
A NEW GENERATION OF ‘IMPAC’ PC CARD AMPLIFIERS

NE w J AT/AP-27 Tape/Phono Preamplifier
m PPI-27 Peak Program Indicator

_\'
= 7 High output tevel, + 27dBm
Low noise, —129dBm

Low distortion, typically 0.05%

AM-27 MICROPHONE PREAMPLIFIER
The Model AM-27 i5 a deneral purpose audio ampllfication module suitable for low level
microphone preamplification. I1ts key features are

] Transtormer coupled input and output
] Adjustable gain, 25dB to 65dB

Frequency response. =0.5dB max
30Hz to 20KHZ

Small size, 4V2"x2%"x1%s".

PC card plug-in

\

MONITOR LOUDSPEAKER

e Intended for monitoring applica-
tion, high-fidelity loudspcaker Moni-
tor-C employs four cight-inch wide
range speakers to provide bass and
mid-range tones and eight treble
speakers. The bass/mid-range specak-
ers are designed with rigid aluminum
cones, intended to prevent “break-
up” within the cone and light enough
to provide good transient response.
The eight tweeters are arranged in a
sector-of-sphere contiguration; tweeter
cones are aluminum. (A characteris-
tic of aluminum, is that it is non-hy-
groscopic. resistant to humidity fac-
tors.) Frequency response is 30-to-
20,00C¢ hertz. The unit has power
handling capacity for 150 watts pro-
gram power; its nominal impedance
is eight ohms. Crossover between
bass/mid-range and treble speakers is
at 2,000 hertz at a rate of six dB an
octave.

Mfr: Bozak, Inc.

Circle 50 on Reader Service Card

Modular
Audio
roducts

The Company with Designs on your

ABL-27 BRIDGING LINE AMPLIFIER

Bridging (10K ohm} Transformer coupled input
Transformer coupled output
Adjustable gain/loss. —7dB to + 33dB
High outpul [evel. + 27dBm
[ Low noise. —117d8m

The Model ABL-27 is a general purpose audio amplification module suitable for
amplification of medium to high level {4+ 20dB} Signals or wherever it is necessary to
bridge a floating or balanced source. [15 key features are

| Low distortion. typically 0.05%
| Frequency response. =0.3dB max
30Hz to 20KHZ

[ Small size, 4Y27"x2%"x1%,"

PC card plug-in

Audio Requirements

Write for our product
fiterature or
Consuit your MAP,

AL-27A LINE AMPLIFIER

Transformer coupled output

galn from 7dB to 47¢B
High output level. + 27dBm
Low noise, —125dBm

Adjustable gain/10ss. any 1055 of any

The Model AL-27A is a muiti-purpose audio amplification module sultable for Line,
Booster, Differential, or Combining amplifier configuration. Its key features are

T Low distortion, typically 0.05%
] Frequency response, ==0.25dB max
20Hz to 20KHz
O Small size, 4V2"x2% "x1%,”,
PC card plug-in

MODULAR

PM-40A POWER AMPLIFIER

\,

The PM-40A s a 15 watt RMS continuous power amplification module suitable for
loudspeaker or headphone systems, in a compact, PC card configuratien. Its key features are

[ Balanced. transformerless, bridging Short circuit proot

(40K ohm} input Low distortion, typically 05%. max. 0.3%
[ Adjustable gain/loss. any loss or any L Frequency response, *0.3dB max.,

gain from —12dB to + 33d8 20Hz ot 20KHz
[ High output power. 15 watts RMS [ Small size. 4%s"x2%"”x1%s",

continuous into a 4 ohm [0ad PC card plug-in

Circle 39 on Reader Service Card
WwWWwWWw.americanradiohistorv.com

AUDIO PRODUCTS, INC.
A Unit of Modular Devices, Inc.
1385 Lakeland Ave.

Airport International Plaza

Bohemia, New York 11716
516-567-9620
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SMALL PLUGBOARD/CAGE

® Economically sized cards, 4.5
inches by 4.5 inches by 1/16 inch,
are supported by model CCK13A ad-
justable cage. 19 inches wide. Six
board types provide ground planes,
power bus paths, and interconnection
pads. Five boards have 0.1 inch
spaced 0.042 inch diamcter hole pat-
terns to accommodate DIPs: the sixth
board has 0.062 inch diameter holes
on alternate 0.1 inch centers for dis-
crete components. Contacts are made
of epoxy glass. All boards have holes
for cjectors. The cage accommodates
up to 21 cards. using aluminum card
guides.
Mfr: Vector Electronic Co.
Price: Cards: 35.20-811.65 ea.
Cage: $33.45
Circle 53 on Reader Service Card

CONTACT INSTRUMENT PICKUP

1 A+
o

@ The tiny P800 BufTalo pickup, with
a Buffalo nickel as a lid, operates on
an clectret condenser principle and
attaches to an instrument with remov-
able adhesive tabs. It has its own
power supply. which can be attached
to the performer’s belt or clipped to a
mic stand. Power for the unit’s pre-
amp comes from a 9-volt transistor
radio type of battery. It's cquipped
with a standard phone jack. Model
PROOZ fcatures balanced output and
an XLR-3 connector.
Mir: Group 128
Price: Model P800: $99.50

Model P800Z: $119.50
Circle 54 on Reader Service Card

CASSETTE TAPES

@ A choice of two tape formulations,
ferrocrystal or chromium-dioxide are
offered in this new line of cassette
tapes. The ferrocrystal tapes, desig-
nated EX, claim improved frequency
response, good s/n ratio, enhanced
dynamic range and a special binder
material to insure even particle dis-
tribution. The manufacturer claims
that the chromium-dioxide tapes ex-
hibit superiority to iron oxide in fre-
quency response, s/n ratio and ex-
tended high frequency output. The
tapes are available in C-60 and C-90
lengths.
M{r: Nakamichi Research
Price: EX: $3.69 & 34.79

Chrome: $4.59 & 35.99
Circle 55 on Reader Service Card

PRODUCT GENERATOR

@ Outboard product generator type
PG-3 makes it possible to generate
the product of two incoming signals,
and can achieve tremolo effects, tone
modulation, triggered expansion and
VCA applications for synthesizers.
Integrated circuit technology includes
laser trimming and computer aided
design. Contained in a standard 3%2
x 19 inch rack mounted chassis, the
unit has a color-coded front panel.
Mfr: Wattnott Electronics

Circle 56 on Reader Scrvice Card

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

WwWWwWWwW.americanradiohistorv.com

FREE CATALOG

HARD-TO-fIND PRECISION TOOLS

Lists more than 2000 items—pliers ,
tweezers, wire strippers, vatuum Systems,
relay tools, optical equipment, tool kits
and cases. Alse includes ten pages of
useful "Tool Tips" to aid in tool selection

|
| « MANAGER OF ENGINEERING
e AUDIO DESIGN ENGINEERS

I

|

| Rautand-Borg Corp., leading manufac-

| turer of Audio Communications equip-

| ment seeks the following electrical

| engineers:

| MANAGER OF ENGINEERING: Excellent
|
|
|
|
|

|

|

|

|

|

|

|

opportunity for ‘take charge” man with I
strong background in analog and digital

engineering. Will have E.E. degree |

(B.S. min.) and proved record of crea- |

tive engineering and leadership accom- |

plishments. Position offers significant |

1 individual recognition and impact on 1

the organization. 1

l AUDIO DESIGN ENGINEERS: Qualfied |

persons will be involved from concep- |

I tion of new product ideas through ]

design and final engineering states. ]

I Background requires experience in de- |

sign of quality audio amplifiers and 1

systems, digital and computer-aided |

| engineering. B.S. in E.E. and supervis- |

| ory experience. |

]

|

|

|

|

|

| Excelient starting salaries for the right

| men, including company paid benefits.
Send resumé in full confidence to Mr.

| Harro K. Heinz, Executive V.P., Rauland-

| Borg Corporation, 3535 W. Addison St.,

| Chicage, IIl. 60618.

|

| JOIN A WINNER:

I Expansion Program

| Requires Additional

| District Sales Managers

| Rauland-Borg Corporation, today’s ag-
gressive leader in quality sound and

| communications, requires district sales

| managers to meet the challenge of an
expanding program involving new prod-

| ucts in new fields.

| Should have solid technical background
and at least 5 years’ experience in the

| sale of professional sound and/or inter-

| nal communications systems. Several

| multi-state territories are available for

| self-starters.

ance of present strong Rauland distribu-
| tors as well as to recruit, train, and
| motivate new distributors who can do
| iustice to the quality Rauland line of
sound and communications. Full-time
travel is required, but financial rewards
| are commensurate with successful
I performance.

| Send resumé in full confidence to
| Mr. Carl Dorwaldt, V.P. Sales and
| Marketing, Rauland-Borg Corporation,

|
[
|
]
|
|
|
|
|
|
i
|
!
|
|
i
|
| Must be able to enhance the perform. =
|
!
|
|
|
|
]
|
]
| 3535 W. Addison St., Chicago, Iil. 60818. ]I
1

]
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MILFORD K. SMITH

For Better Broadcast
Audio Processing

Station WPGC improved its listening “image” by acquiring
some new equipment, experimenting, and modifying.
Result: an easily identifiable and more distinct sound.

ROADCAST AUDIG PROCESSING is probably one of

the most popular topics of discussion among

broadcasters, audiophiles, and hopefully, record

producers who care what their final product
sounds like when presented to the public en masse via
radio. This topic is also easily one of the most misunder-
stood by many of those mentioned above. Our purpose
here is to dispel a few of the myths, point out some of the
problems, and hopefully, come up with a few useful solu-
tions.

Many of the techniques discussed herein are currently
being employed at WPGC AM and FM in Washington,
D.C., where I am chief engineer. WPGC is a 10-kw AM,
50-kw FM stereo operation, which ranks as the number
one contemporary station in the nation’s capital, and con-
sistently shows up as the overall number one or two sta-
tion in the market. As such, it typifies the “average” large
contemporary station on the air today. Many of the tech-
niques to be described will be of interest to stations of all
sizes and formats, but some may be prohibitive to many
small facilities, merely from a cost standpoint.

TYPICAL STATION PROBLEMS

Upon my arrival at WPGC, the station was confronted
with several problems which will sound familiar to any
radio chief who has been part of a competitive top-40
effort. First and foremost, and closest to the heart of
any top-40 sales manager or station manager, the station
didn’t sound loud enocugh on the air. The complaint was
that in car radio pushbutton comparisons, the other con-
temporary stations in the market sounded louder than we
did. One may say, “So what, turn up the volume.”

But the top-40 listener is an elusive individual. He tends
to jump from station to station in search of the music he
likes best. If you can somehow make your station easier
to find, it only follows that this dial-spinning person is
more likely to find you. Moreover, the psychological im-
pact of tuning in your station and having the music

Milford K. Smith, Ir. is Chief Engineer at
WPGC AM & FM, Washington, D.C.

nearly jump out of the radio, is—as strange as it may
sound to some not weaned on top-40-—not to be dismissed.

In addition to these two somewhat subjective reasons,
there are several solid technically defensible ones, First,
the level of man-made electrical noise (EMI, QRM, or
what have you) throughout your coverage area is con-
stantly increasing. This means that the signal-to-noise ra-
tio is decreasing. In other words, the listener has to try
harder to drag you out of the soup. By increasing, and
then consistently maintaining, a very high on-air level
of modulation and “loudness,” you are adding a few
critical dB to the diminishing s/n ratio, frequently enough
to make the difference between being heard and not being
heard.

Considering, for example, a typical signal-to-noise ratio
of 9-12 dB present in a city-traffic automobile, this several
dB improvement becomes very important. Secondly, some
parts of your program material, due to frequency distri-
bution, pre-station processing, etc., may be transmitted at
audibly different levels of loudness, although the old vu
meter and perhaps even the modulation menitor would
hardly give a clue, That leads to a need for continual
listener knob-twiddling from program source to program
source, and leads eventually to the much fabled, but
very real, tune out.

POWER AND LOUDNESS MYTH

Most stations employ at least a minimal audio processing
system. Many times this is primarily to avoid overmodu-
lation and resulting citations, but even the simplest system
can be optimized to provide the facility with at least some
audible benefit.

To start with, let's dispel one popular myth, and this
applies to AM and FM stations, although our discussion
to this point has centered on AM. Myth: The more pow-
erful your station, the louder it will sound on the air. Not
true. For quite some time now, all receivers, both AM
and FM, have been equipped with circuits which tend to
minimize differences in rf input levels to the sets, In AM
receivers they are normally referred to as avc (automatic
volume control) circuits, while in FM they are pegged as
agc (automatic gain control) circuits.

Provided your station’s field intensity over your cov-

www.americanradiohistorv.com
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Disc jockey Jim Collins, who is in charge of the 2-6 p.m. program, is at work in
the main control room. In front of him are six stereo cartridge decks used
exclusively for all on-air material.

erage area is sufficient (on AM usually 1 mv/m or better;
on FM, 50 xv/m for home receivers. 100 »v/m for auto
receivers) to fall within the range of these circuits,
presto! you are on nearly equal footing with the 50 kw
competition, over what we will call your “adequate” ser-
vice area. Obviously, non linearity in some inexpensive
receivers’ avc or agc sections may provide some excep-
tions to the above, but not as much as might first be be-
lieved. This, of course, doecs not mean the “adequate”
service area of vour kilowatt is ever going to be equal
to the 50, but if it covers cnough of the market survey
area to pull sufficient numbers in the various ratings. the
programming department will at least have an adequate
tool.

USING AMPLIFIERS AND LIMITERS

Okay, you suddenly have a better signal than you
thought. Now what? Nearly every station has at least some
sort of pecak limiting amplifier and most have an agc
amplifier to stick between the console and the limiter. Al-
ready some problems begin to develop. Many stations are
using their limiters as agc amplifiers and some their agc
amps as limiters.

Briefly, an agc amplifier (such as the CBS Audimax,
probably one of the most popular units in use today) is a
gain-riding device which is designed to follow and control
average program levels. A limiter is meant to control peak
program levels. If your agc amplifier is not providing
enough control for your particular programming, (i.e., it
isn't responding fast enough to level changes or, con-
versely, is responding too fast) don't use the limiter to

compensate. Far too many rock stations let their limiter
provide 5-15 dB (or more) of very rapid agc action,
which although very desirable in this format. should not
be done with the limiter. It causes the limiter to operate
off the optimum portion of its curve, and when an actual
peak does occur, provided it gets caught at all. it’s instant
distortion.

Most agc amps, including the latest CBS series, have
adjustable controls for rapidity of agc action. These should
be carefully set to achicve the desired age action, con-
sistent with the demands of the program material and the
wishes of the programming department. Don't regard the
instruction book as god. Your own ears are the best tool
you've got. In a top-40 situation, the Audimax alone may
very well not provide the degrec of compression desired.
Don’t try to make up for this by pegging the Audimax
(or whatever) at the end of the scale. Get another spe-
cialized compression amplifier to follow the Audimax, and
provide the amount of gain reduction you decm necessary.

WHAT SOME STATIONS DO

At the opposite end of the scale arc the stations which
seem to feel that the agc amp should be used like a
limiter. These arc primarily easy-listening or good-music
stations who scem to adjust the agc amp so it barely comes
off the right hand peg on the highest portions of the pro-
gram material. Running an agc amp on this end of its
control curve is nearly as bad as the converse. These units
tend to be optimized both so far as s/n and distortion to
work in the mid-portion of their curve; in addition, the
gated units (Audimax) will perform their proper func-

www americanradiohistorvy com
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Walil panels showing two f.m. transmitters, exciters, stereo generators, and
monitoring equipment at WPGC. At right is a front view of the section that has
three racks holding monitoring and audio-processing equipment.

tion, as far as nonpumping and return to zero gain is con-
cerned, only when operated within the intended portion
of their curve.

Again, the key here is knowing the unit thoroughly. A
station of this type may well want slow age action, which
can and should be selected with the switches provided, or
in earlier units by means of circuit component changes de-
tailed, rather than by backing off input level. In the case of
a classical station, of the purist variety, no agc amplifier
at all may be a wise choice, especially with the idea of
preserving total dynamic range on FM, although many
times the dynamic range of the program material may
exceed that of the transmission medium.

On AM, though, even with a classical format, it seems
that some agc action is a necessity. A complete guide to
agc amplifiers and their individual applications, insofar as
formats are concerned, is beyond the scope of this article.
With the strides being made in audio processing during
the past decade or so, it is always wise to keep abreast of
what's in the market place, that knowledge may do your
facility much good.

USE OF AUDIO LIMITERS

The second major audio-processing item used by necarly
every station is the audiolimiter. Let’s first consider lim-
iters for AM. Again, the limiter is a peak-control device.
It may, depending upon the manufacturer, be able to pro-
vide a small amount of rapid agc action, but that is not
its primary purpose. There are roughly 50 limiters now
available to the broadcaster. The CBS Volumax is very
widely used. Most feel that it is a good all-round unit.
Unlike the typical recording limiter, there are a number
of specialized things going on in the state-of-the-art broad-
cast limiter. Nearly all of them are vital to producing a
good on-air product. The first of these features is switch-
selectable assymetrical modulation.

Until recently, the FCC placed no limit on the ampli-
tude of positive modulation of an AM signal. Although
this loophole has existed for decades. it was only during
the last decade or so, with the increasing interest in broad-
cast audio in general, that it was widely exploited. I per-
sonally, have redesigned transmitter modulators to pro-
vide over 200 percent consistent positive peak modulation,
with an increase in on-air modulation level that must be
heard to be appreciated.

Unfortunately, to achieve this degree of super modu-
lation, there are numerous other considerations which
must be met to provide a clean signal, free of distortion.
Nearly everyone wanted the super modulation. few wanted
to do it right. As a result, transmitters with marginal mod-
ulators were badly overdriven, additional interference was
created, and the Commission acted. Super modulation to-
day sets a limit of 125 percent on positive peak modula-
tion (the limit on negative peaks remains at 100 percent),
a two dB asymmetry allowance betwecn the peaks of dif-
ferent polarity.

During the heyday of super modulation, at least two
limiters were brought out to aid very much in the trans-
mission of greatly asymmetric program material. Both had
peak polarity-sensing circuits to sense automatically the
peak with the greatest excursion and, if it was not going
positive, flip the limiter’s polarity temporarily and make
it positive. In addition. both had switch-selectable func-
tions allowing asymmetrical limiting and clipping. These
units, while causing smoke to pour out of transmitters
when utilized in an *“unlimited” positive peak situation, do
not, in my experience, provide maximum modulation un-
der the current regulations. In addition, their peak-phas-
ing circuits are nearly useless on well limited recorded
material such as found on most contemporary discs today.
Thus, they do provide an asymmetric output on voice or
other asymmetric material, but a minimum of 70 per cent
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of our program material is well limited top-40 music, and
thus there is no benefit.

WE EXPERIMENTED, MODIFIED

All is not lost, however. These are all still excellent
limiters. And, except in a highly competitive situation, the
maintenance of continually asymmetric modulation is not
a necessity. At WPGC, we found ourselves in such a situ-
ation. After experimenting with a number of limiters, we
finally settled on a unit of somewhat older design with a
limiting section similar to the newer units (1-2 millisecond
attack time) and a clipper section which was originally
switch-selectable for negative only or symmetrical clip-
ping. The unit was modified to provide for a continuously
adjustable desensitizing of the positive clipping rectifier.
In addition, the unit was already cquipped with a con-
tinuously adjustable clipping tevel control. In other words,
we had i continuously adjustable ratio of rms to peak
limiting and a continuously adjustable ratio of positive to
negative peak limiting.

The unit, with this modification. consistently outper-
forms compectitive units. The only trade-off has been a
slight increase in harmonic distortion, which is still less
than the 1.5 per cent or so distortion in the 10-kw modu-
lator. With the poorly designed audio sections in most
AM receivers today, the difference is not only inaudible,
but unmeasurable. UREI has now introduced this unit as
their model BL-40. We have one in use here at WPGC
and this unit allows a station to maintain continuous asym-
metrical modulation without resorting to clipping circuits.

FM LIMITING DIFFERENT

Limiting on FM must be treated somewhat differently
compared with AM., There is no place in FM broadcasting
for brutal limiting action. That simply isn’t necessary to
achicve the desired results,

In FM, though, we have a problem not encountered in
AM, that of the 75 u/sec. pre-emphasis curve. Any strictly
lincar limiting action will do very little towards control-
ling the high-frequency peaks which can overmodulate the
carrier by 300 percent or more when modulating 100 per-
cent at low and midfrequencies. The CBS Volumax FM
limiter, as well as a number of competitive units, com-
pensates for this by passing the flat line-level audio
through various stages which compensate for the 75 u/sec.
pre-emphasis by altering the frequency content of the
program material at an inverse rate of the slope of pre-
emphasis curve.

That, of course, involves some trade-offs in loss of pro-
gram brilliance, depending on the extent of limiting ac-
tion, but seems to be the best compromise at the moment.
The most recent CBS units (4110 scries) utilize fre-
quency sclective limiting on the low, mid-high and high
frequencies, and achieve as uncolored a limiting action
as would secem possible in light of the problem. Perhaps
a better solution would be to adopt the Dolby proposal.
allowing a relaxation of the pre-emphasis curve to 25 u/
scc. pre-emphasis due to the high-frequency boost of the
Dolby.

CHOOSE MODERATION

Again, the word on FM limiting is moderation. Over-
driving an older Volumax will severely deaden the high-
frequency program content. Your listeners will not toler-
ate this to the very great degree that it is often done. Our
experience at WPGC shows that overdriving the new
Volumax will cause the upper highs to increase in ampli-
tude as referenced to the lower frequencies. The message
is clear.

(
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At WPGC, we desired to obtain a small amount of
additional compression on the FM side, and also a small
amount of upper high-frequency peak reduction, over
and above that provided by the Volumax. With our type of
program material. a slight reduction of the over-10-kHz
component has practically no effect on the musical con-
tent of the program. and has considerable benefit in al-
lowing us to run a much higher level of modulation with-
out having the average level held down by high-frequency,
short-duration peaks.

We chose the Teletronics LA-2 for this chore. The unit
provides some of the smoothest compression available by
virtue of its optical/electrical limiting system. Addition-
ally, it provides adjustment so that it is more sensitive to
high frequencies than low, thus providing the desired
high-frequency control and compression. This, too, gets
us away from the utilization of any fixed high roll-off fil-
ters which are obviously not amplitude selective and do
considerably more damage to the program material.

THE PHASE-SHIFT PROBLEM

One additional note on FM limiters. That is the phase-shift
problem often encountered in FM stereo installations
which precludes meeting the 40-dB (minimum) stereo
crosstalk figure (this is L+R into L—R crosstalk and vice
versa, not left-right separation). It is nearly always de-
sirable to take the pre-emphasis networks out of each
channel of the stereo generator and remove the de-empha-
sis networks from the output circuits of the Volumax, or
other final limiting amplifiers.

That, and a helpful telephone company which is able
to give you two equal length. equal gage circuits, will nor-
mally enable you to control system phase to within 1 per-
cent, the necessary tolerance to meet the aforementioned
minimums. While that is not an FCC required specifica-
tion, it is vitally important in the transmission of realistic
FM stereo programming. Needless to say, proper stereo
generator adjustment, transmitter tuning. and antenna
VSWR are also important but beyond the scope of this
article.

To this point we have dealt primarily with the basics
of broadcast audio processing—the factors that will help
you deliver a good. clean. full, optimum modulated signal.
Many stations seek no more than this from their processing
chain; some seek considerably more, and this is where the
disputes start.

There are two theories on this matter. One holds that
the transmission medium should be an uncolored pipeline
from disc to listener. The other feels that the program
material can be considerably enhanced through various
techniques, and prove a more attractive and better sound-
ing product for the listener.

A DISTINCT ON-AIR AUDIO SIGNAL

At WPGC we were out to create a very distinct sound-
ing on-air audio signal. We wanted to tailor this audio to
complement the mean quality of the listening systems in
use and to provide the station with an on-air identity so
that when tuned to WPGC there would be no doubt in
the listener's mind. We also wanted to preserve to the
greatest possible extent the transmission quality of which
the medium was capable and to provide by programming
a general similarity of sound between the AM and FM
facilities (simulcast).

Of the many contemporary stations in the D.C. area,
not one was using an on-air reverb of any sort. That
seemed to be a good starting point. We were determined
not to end up with the Grand Canyon type of reverb so
prevalent in the past and unacceptable today. After care-
ful evaluation we selected what, at the time, appeared to
be the best reverb unit available, the EMT 140TS, a unit

with which most of our recording industry readers are
undoubtedly very familiar. This unit was equipped with
a custom-designed control center and was added to both
FM and AM program. Since this was a true stereo reverb,
we received numerous cails immediately after installation
commenting on the “improved stereo” (this, in spite of a
40-dB plus channel separation before the installation). Tt
did not sound canyon-like, listeners said, and it added a
nice fullness to the announcers’ voices. Somewhat more
reverb was added to the AM side than the FM, but this,
too, was not of the "60s style and was most welcome. Due
to the various phase relationships occurring in the reverb
unit, a considerable amount of L—R material was gene-
rated even by a totally L+R (mono) system input. That,
too, added to the total stereo promotion push.

TURNTABLES AND SOURCE NOISE

In FM, perhaps nothing is so annoying as bad turn-
table performance. Very likely, most of the stations cur-
rently are operating with sub-par turntables. We did not
skimp in this department. We purchased EMT-930 stereo
tables and from the day of installation, any complainis
of rumble or flutter have stopped. We have taken the
liberty of running these tables several rpm’s fast to pro-
vide a faster on-air presentation of the music. Once a lis-
tener has heard a record on WPGC, it appears to “drag”
on other stations. I would heartily nor recommend this for
any but a competitive top-40 operation!

Another major problem in top-40 FM, is that of source
noise. Record scratch, cart machine hiss, hum, even line
noise, on our rather lengthy telco circuits can be very
intrusive and annoying to the listener. After having ini-
tially tested the Burwen Model 1000 noise filter in New
York City, I was already sold on this amplitude/fre-
quency sensitive noise suppressor. It performs magnifi-
cently, and increases your apparent s/n ratio by 8-10 dB
just by inserting it in the line. I heartily recommend that
any FM station interested in good sound try this unit.

OTHER IMPROVEMENTS

Most recently, we have added a Garron Phase En-
hancer to the FM program and the AM mix to compen-
sate for any phase error in the stereo carts utilized for
over half of the program material. The adjustable Mara-
thon carts we use provide exccllent phase stability, but
occasionally a slightly out-of-phase cart will show up. This
unit also maximizes the FM L+ R, making for optimum
mono listening.

In an effort to compensate somewhat for the poor qual-
ity of the average AM radio, we added a CBS dynamic
presence equalizer and a Fairchild Dynalizer. The pres-
ence equalizer provides an adjustable dynamic mid and
upper-mid frequency boost that gives all program material
a nice sock in the presence range and corrects for any
muddy on-air material. The Dynalizer is used sparingly
to extend the high end slightly higher (+5 dB up from
1 kc at 10 kec) and also to reinforce the ever important
low end (about +4 dB at 100 Hz.). This action too, is
dynamic if the program material already contains what we
consider to be adequate compensation. There is no action
from either of the two mentioned units. We come off as
a very bright, full sounding AM station. Other AM pro-
grams come off sounding somewhat muddy and indistinct
in comparison.

This then, is audio processing at WPGC. Hopefully, a
few of the ideas here may prove useful to you, others
may leave you shaking your head, and, that is as it
should be. Audio processing at a broadcast facility is an
attempted solution to many problems and individual
wishes. It should be as unique as the station. These are
some of the solutions we have found. Good luck with
your own! |
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An overail view of the production area.

db Visits—
Robins-Fairchild

From poor relation in the back of a camera company to
one of the audio industry’s most prestigious names,
Fairchild Sound is synonymous with the history of

the audio industry.

GLENN D. ROGERS PERATING FROM an ultra-modern plant in an

industrial park in Commack, N.Y. just a bit

east of the db offices on Long Island, Fairchild

Sound Equipment Corp. maintains a position

of leadership in technological development that extends

back to the earliest days of the audio industry in the

1930’s. The firm merged with Robins Industries in 1971

after the death of the founder, Sherman Fairchild. The

merger has proven to be a fruitful one for both com-

panies, dovetailing Robins’ consumer production know-

how and Fairchild’s professional output in a harmonious
sharing of research facilities and manufacturing plant.

On a recent visit to the plant, we were met by amiable

Rick Belmont, the Fairchild sales manager, who guided
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The plant in Commack.

This is one of the earliest stereo cutter heads, Fairchild
model 642. It was the first compatible stereo record

system of its kind. (Photo courtesy of George Alexandrovich.)

us through both the Robins and Fairchild operations, with
a running commentary that interwove descriptions of
tomorrow-based rescarch with vignettes of the past. We
were joined by George Alexandrovich, Robins-Fairchild’s
V.P. of engineering and frequent contributor to db’s
pages. George explained the easy transition that combined
Fairchild with Robins. “Hy Post (president of Robins)
and I have always kept in touch over the years with tech-
nical ties. This made it possible to move right into sharing
facilities.”

Robins manufactures many fine consumer accessory
products and also makes punched tape and related items
for the computer field. Although Fairchild’s output is quite
different, running to consoles, the two companies find
common ground in the use of inventory area, shipping
facilities, and the use of an impressive IBM computer. The
complete and increased manufacturing facilities resulting
from the merger now enables Fairchild to manufacture
many of its own parts.

FAIRCHILD'S BEGINNINGS

Fairchild Sound was originally part of the Fairchild
Camera and Instrument Corporation, of Jamaica, N.Y.
Their products at that time included turntables, transcrip-
tion arms, and related equipment. Gradually, as demand
increased, the audio arm of Fairchild began to acquire
prestige in its own right, known for sophisticated, inno-
vative equipment. The sound division of Fairchild Camera
was one of the first three companies in this country to
develop tape machines, all of which were based on the
German Magnetophone.

Finally, in 1948, the audio operation became autono-
mous, under the name of Fairchild Recording Equipment,
moving to Whitestone, N.Y. The first professional tape

Steve Friedman hard at work in the engineering department.

machine was sold in 1949, volume reaching 100 in the
first two years. By 1954, Fairchild was well established in
the tape recorder business. In conjunction with this area.
they developed pickup cartridges, designing the first re-
liable miniature moving coil cartridge, which became fa-
mous in both the professional and the high fideiity industry.

During the mid-fifties, the company dropped many of
its professional audio products in order to concentrate on
the burgeoning high fidelity demand. Until 1961, the firm
was known for quality turntables, arms, amplifiers, etc. in
this field. Beginning in 1957, after moving to Long Island
City, they branched out once again into professional
audio, along with their hi fi products. They developed the
first compatible stereoc moving coil cartridge for the re-
cording trade, as well as a sterco cutting system and a
new professional turntable, plus many other products. As
the Fairchild name gained significance in professional
audio, concentration became more and more centered on
the professional products.

In 1961, Fairchild developed its first transistorized
audio line, a development that marked the beginning of
the concept of a complete audio channel. Many of these
products included the first use of LDR’s for controlling
audio signals, the forebear of the firm’s Lumiten.

Such original products as remote control boards. audio
processing cards, Lumiten attenuators, portable mixers.
and specialized circuits, including the Ambicon and Rever-
berton came from the designing boards and production
lines of Fairchild Sound.

CONSOLES OF EVERY KIND

Now, in their spacious 50,400 sq. ft. plant, Fairchild
continués to turn out quality products. in the forefront
of innovative production. Rick pointed out the 30000
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The engineering lab uses an automatic frequency spectrum
analyzer to check out prototypes.

Series 30000 compact broadcasting consoles ready for
shipment.

A bird’s eye view of the WKARC card files being mounted

in their rack.

scries of compact 8- and S-channel broadcasting consoles.
in varying stages of completion. These consoles use Fair-
child’s new RS-1000 (rotary sliders) sealed faders, inex-
pensive but very quiet, incorporating Allen-Bradley pots.
a Fairchild exclusive.

Fairchild is also proud of their FPC-50 portable mix-
ing console, which features 16 channels in and 8 out,
Really compact. it measures only 27 x 28 x 2 inches
and weighs 52 pounds. On the other end of the scale are
their large custom consoles.

NOTABLE CUSTOMERS

Fairchild's reputation for quality and individualized ser-
vice has brought them a clientele that reads like a Who's
Who of the pro audio industry. Onc project they're deep
into now is a custom remote control console, using Lumi-
tens, for the Busch Gardens’ Globe Theatre in Williams-
burg, Virginia. This system will be the first to use a re-
mote light-activated board in conjunction with a complete
special effects and decoder system.

While we were chatting with console project engineer
Steve Friedman, a customer, Ken Burros of Creative The-
atrical Services in New York and Las Vegas, dropped in
with an FPC-50 consele for its two-year checkup. Ken's
company does sound reinforcement for people like Steve
and Eydie Lawrence. Tom Jones, and other top enter-
tainers in Las Vegas and on tour. He had just finished
working out the sound on Frank Sinatra’s live performance
at Madison Square Garden in New York City. His FPC-
50, he told us, had once fallen from a plane during un-
loading (a drop of about 25 fect). He took it right to the
job, set it up, and it still worked fine!

Other notable customers who use Fairchild products

include NBC-TV, New York City (six wrap-around con-
soles), KCBS AM-FM. San Francisco (seven consoles).
the U.S. Army Band. and scores of other well known
broadcasting stations. studios, and users of public address
systems. Under asembly now is a remote system for sta-
tion WKRC, a Taft station.

MOVING AHEAD

Fairchild production at the present time is dirccted
mainly at the custom designing of broadcasting, sound
reinforcement, and recording equipment, with the bulk
of the work ordered by the broadcasting industry, for
whom they also manufacture stock items such as monitor
amps, pre-amps, reverbs, circuit cards, attenuators. and
other associated products.

On the drawing boards, according to George Alex-
androvich, are a number of new products. “We're going
to incorporatc more advanced circuits with the use of
i.c.'s and other technical improvements in the near future.”
He went on to add that Fairchild will seck new levels of
marketing in sound reinforcement and more complecte
pre-packaged consoles for broadcasting. He sees an in-
creased market for pre-built off-the-shelf products.

We left Robins-Fairchild with a satisfying sense of
continuity, a good feeling in the midst of the shifting
patterns of today's economy. From a timid *also ran”
attached to a mother company to a prestigious position
as one of the mainstays of the professional audio industry
has been a big climb for Fairchild Sound during the past
forty years. A creative attitude correctly forcseeing needs
in the industry. plus a solid underpinning of service, has
made this climb possible. We cannot help but feel that
these values will continue to be the real basis for success.

|
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MICHAEL RETTINGER

Recording Studio
Acoustics, part 4

Resonance can be enhanced through judicious use
of acoustic devices and certain building
materials—slat absorbers, splays, suspended ceilings.
Recheck your reverberation time after construction.

Michael Rettinger is a.consultant on acoustics based in

Encino, California.

ARCUS VITRUVIUS PoLLio was a Roman engi-
neer, architect, and acoustician who lived
about 25 B.C. He wrote a treatise of ten
books entitled De Architecture, in which

the following text occurs:

“7. Some will perhaps say that many theatres are built
every year in Rome, and that in them no attention at
all is paid to these principles of acoustics; but he will
be in error, from the fact that our public theatres made
of wood contain a great deal of boarding, which must
be rescnant. This may be observed from the behaviour
of those who sing to the lyre, who, when they wish to
sing in a higher key, turn towards the folding doors
on the stage, and thus by their aid are reinforced with
a sound in harmony with their voice. But when the-
atres are built of solid materials like masonry, stone, or
marble, which cannot be resonant, then the principles
of the ‘echea’ must be applied.”

The term echea refers to sounding vessels proportionate

to the size of the theatre, constructed in niches between
the seats, and facing the stage. Today we call such accous-
tic devices Helmholtz resonators, of which one commer-
cial version goes by the name of Soundblox. Also, we
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have learned to use such devices as low-frequency sound-
absorbents, in compensation to the reduced absorptivity
which commercial acoustic tiles and plasters exhibit at the
low frequencies. But the use of wood as a satisfying build-
ing material in concert halls still holds. It is without sub-
stitute because of its non-homogencous composition, in
distinction to plastic and metals, for which rcason phenolic
and aluminum violins have not been able to please any
one.

SLAT ABSORBER PRACTICAL

A type of Helmholtz absorber known as slat absorber
is frequently seen in American and European recording
studios. Details of the unit appear in this writer's book,
Acoustic Design and Noise Control. available through the
oftices of db magazine and will only be illustrated here.

Of the three Helmholtz resonators shown in FIG. 1,
only Type C, the slat absorber, is really practical. The
reason is that the low-frequency absorption of such a
device is spread over a wide band of frequencies, while
Type A and B are tuned to a narrow spectrum. Note how
the slots of Type C vary in width and the space between
the slats and the back wall varies in depth. Interestingly,
the narrower the slots, the lower is the resonance fre-
quency of the device. The reason is that this frequency is
proportional to the area of the “mouth” of the unit and
inversely proportional to the volume V behind the slats.
Hence the decper this space and the smaller the openings,
the lower is the frequency where absorption takes place.

Note also the application of the sound-absorbent blanket
or board directly behind the mouth of the unit, and not
on the backwall, for most effective absorption. In practice
the device can be made highly attractive by employing
hardwood slats, stained and varnished, and an acoustic
material behind the slats which is dark, like Owens-Corn-
ing Duct Liner, 1 in. thick, with its treated side facing
the studio, so as to minimize the shedding of glass fibers.
The top of the unit should be closed, and the entire as-
sembly may be installed vertiecally or horizontally, that
is, the slats may extend from floor to ceiling or they may
run horizontally along the walls. The slats should be at
least 1 in. thick; 2- or 3-in. thick slats are even more ab-
sorptive. There is no simple explanation why a little slot
should absorb so mwuch sound unless we assume that it
acts as a sink for necarby air particles whose vibrational
cnergy is changed into heat by their action in the slot
against the absorbent.

EFFECT OF OTHER MATERIALS

The use of cylindrical wood splays in a recording studio
is another preferred installation. It ensures the high-fre-
quency resonance Vitruvius noted, provides a wide re-
flected wave front, and acts as a low-frequency absorber.
They may also be constructed attractively of hardwood
plywood. Spaced from the wall, these units may have a
convex reflective surface and a flat absorptive back.
Mounted on a vertical shaft resting on roller bearings,
such splays can be rotated either manually or by an elec-
tric motor. In the scoring stage of the Burbank Studios in
Hollywood, each side of the stage is furnished with six
rotable splays, 6 ft. wide and 20 ft. high.

Petzold splays consist of vertical triangular columns,
with every onc of the three sides finished with a material
of different absorptivity, from near .05 (plywood) to .90
(1-in. thick fiberglass).

The use of drapery for the achievement of variable
reverberation is to be discouraged because such materials
are extremely absorbent for the treble and little absorbent
for the bass. Also, most such fabrics are not fireproof,
gather dust, and can rarely be adjusted to the same posi-
tion twice in a row.

e S S p—

HOLE RESONATOR
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SLIT RESONATOR

e e —

SLIT OR SLAT RESONATOR

FIG. 1. Various types of Helmholtz resonators used as
low-frequency absorbers.

If the floor of the studio is hard, as it should be to al-
low the preferred first reflections from the area of the in-
struments (for which reason many people like to sing in a
shower), the ceiling should carry some absorbent material.
Here one must be careful, if alternate hard and soft sur-
faces are employed, that the reflective ceiling panels are
not parallel with the reflective floor, to avoid multiple or
flutter echoes between these surfaces. Almost always, the
rear wall of the studio (the wall the band faces)) should
carry a highly absorptive material to minimize the “round-
the-room” reflections so well liked in concert halls, but
which are of little use in recording studios.

USE OF SUSPENDED CEILING

Another way to achicve high absorptivity for the bass
in a recording studio is to employ a suspended acoustic
ceiling so prevalent in offices for the same reason. The
ceiling also hides unsightly air-conditioning ducts, eleetric
conduits, pipes, and it allows recessed lighting.

Fic. 2 shows the absorptivity characteristics of 3 -in.
thick Owens-Corning unpainted linear glass-cloth faced
ceiling boards (one of this writer’s favorite acoustic prod-
ucts) when installed on AIMA (Acoustical and Insulating
Materials Association) mountings 2, 4, and 7. Note the
dip in the curve at 500 hertz when the fiberglass panels are
located 14 in. from the hard backing, and the peak of 250
hertz. The reason for the dip is that the 14-in. deep air-
space corresponds to one-half wavelength of 500 hertz

(continued)
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AIMA AIMA AIMA

MOUNTING 2 MOUNTING 4 MOUNTING 7
N s o i o e o ) e — O — o —= O
IO 3/4" THICK OWENS-CORNING 14"

UNPAINTED LINEAR GLASS-CLOTH
FACED CEILING BOARD

AIMA = ACOUSTICAL AND INSULATING
MATERIALS ASSOCIATION

60+

SOUND -ABSORPTIVITY PERCENT

125 250 500. 1000 2000 4000

FREQUENCY HERTZ

FIG. 2. Absorption characteristics of % ”-thick
acoustic panels on various mountings.

much as the peak corresponds to a quarter-wavelength of
250 hertz.

At a quarter wavelength the reflected sound has maxi-
mum air particle velocity, so that much of the vibrational
energy of the wave can be converted into heat by the
frictional resistance of the intercommunicating channels
of the porous material. Similarly, at 500 hertz an inter-
ference effect exists between the direct sound entering the
ceiling panel and the sound reflected from the concrete
structural slab above the panel, and a dip results in the
absorptivity characteristic. That is so for ali types of por-
ous panels with a deep airspace behind them and is not
confined to the product illustrated. The dip in the curve
can be minimized by slanting the ceiling so as to vary the
air-space behind the panel and by applying a sound-ab-
sorbent material to the underside of the structural slab.

FiG. 3 shows the absorptivity characteristics of plywood
splays employed so extensively in recording studies.

CHECK REVERBERATION TIME

The condition of a highly absorptive rear wall in a
studio as well as the hard-floor, soft-ceiling combination
introduces a somewhat non-uniform distribution of the
acoustic material. Architects, studic engineers and others
instructed in the Sabine and Eyring reverberation time
equations and called upon to design a recording studio
will find that discrepancies in the reverberation time can
occur between the calculated period and the value finally
measured in the room after construction.

For this reason their calculated times should be spot-

36" RADIUS | 48" HARD BACKING

g ‘tésa =
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FIG. 3. Absorption characteristics of various plywood
splays.

checked with the more complicated Fitzroy* reverbera-
tion time equation developed for such cases of non-uni-
form absorption. If this difference is large, the Fitzroy
equation should be employed in the design calculations
because it is in better agreement with empiric data for
rooms exhibiting walls with concentrated absorption.

The Fitzroy equation may be written in two forms,
which tend to deliver very similar results, except in the
case of anechoic chambers whose reverberation time is
less than .1 sec. The equations are:

=

0.049V[ x2 | y2 22
s | AT A, T A,

Tn _—

0.049V [ X y z
B T ax)+ ~1g(1 a‘.)+ —ig(1 — a,)]

where Ig = log,
V = volume of room, cu.ft.
S = total interior room surface, sq.ft.
x and y = total area of each pair of parallel sidewalls
Z = total area of floor and ceiling, sq.ft.
Ay, A, A, = total absorption of x, y, and z
a,, a,, 4, — average absorptivity of x, y, and z.
|

*]. Fitzroy, “Reverberation Formula Which Seems to Be More Ac-
curate with Nonuniform Distribution of Absorption,” JI. Acoust.
Soc. Am., V. XXXI, No. 7, July 1959, p. B93.
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Closing date is the fifteenth of the second month preceding the date of issue.

Send copy to: Classified Ad Dept.

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

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

SPLICE FASTER, BETTER, BY SHEAR-
ING; replaces razor; attached splicing
tape dispenser; quality workmanship;
reasonably priced; endorsed by profes-
sionals. $24.95 prepaid. Guaranteed.
Distributors wanted. NRP, Box 289, Mc-
Lean, Virginia 22101.

CASSETTE DUPLICATION; 25 or more
pieces—C-60 or shorter; monaural.
TARZAC, 638 Muskogee Avenue, Nor-
folk, Virginia 23509.

FOR SALE

REEL SPECIALISTS: 14-inch new NAB
Ampex metal flanges, in original box of
10, $8.75. 10%-inch x %% NAB and
Precision reels bought and sold. New
Pracision 10% x Y, $6.00 each (add
$.60 for new box} plus 10% postage.
Soundd Investment Co., P.O. Box 338,
Dunwoody, Ga. 30338.

TWO NEW J.B.L. 4350 studio monitors
{without crossover networks or biamps),
studio grey, $1.000 each; two new Altec
9846-B (biamplified) studic monitors,
$550.00 each, in original factory car-
tons; one Ampex/Inovonics 4-track V2"
console mounted mastering recorder,
$3.550.00; one Ampex %" rebuilt AG-
440-2 console, mounted, $2,650.00; one
new Ampex AG-440-2C, rack mount.
$3,275.00. Call Steve (714) 796-1471
or write, 25240 Lo Mar Rd., Loma
Llinda, Ca. 92354.

Vil

CATV—MATV PRODUCTS

® CONNECTORS ® WALLPLATES
® SPUTTERS ® AMPLIFIERS

_MAVA.

AVA ELECTRONICS CORP.
242 Pembroke Avenve, Lonsdowne, Po, 19030

SCULLY %" 280B, V2" 280B4, 2” 100.
Immediate delivery. 16/2 consoles, from
$2,995; 16/16 consoles from $5,995.
Stereotronic Industries, Inc. (since 1940),
700 20th St., Zien, lll. 60099. (312)
336-2222.

{215) 284.2500

SOLID-STATE AUDIO MODULES. Con-
sole kits, power amplifier kits, power
supplies. Octal plug-ins—mic. eq., line,
disc. tape play, tape record, amplifiers,
Audio and tape bias oscillators. Over 50
audio products; send for free catalog
and applications. Opamp Llabs, Inc,
1033 N. Sycamore Ave., los Angeles,
Ca. 90038.

ORTOFON

DYNAMIC MOTIONAL FEEDBACK mono
disc cutting system. Complete amplifier
system: drive, feedback. and feedback-
playback monitor preamp; rebuilt, origi-
nal factory parts. Guaranteed. Albert B.
Grundy, 64 University Ploce, New York,
N.Y. 10003. (212) 929-8364.

JBL 4320 STUDIO MONITORS {(walnut),
modified three-way. 4 rolls Scotch 206
2” tape active splitter; custom built 24-
channel AP preamps. {313) 769-9090.

BROADCAST AND RECORDING EQUIP-
MENT: Scully; Metrotech; Langevine;
Electrodyne; Q.R.K.; Micro-Trak; M.R.L.;
Nortronics; McMartin; U.R.E.l.; Revox;
Crown; Byer; Lamb; Master Room; Stell-
avox; E.V.; AK.G.; Sennheiser; Atlas;
Ferrograph; HAECO; Stevenson; Gately;
dbx; Advent; Altec; Fairchild; Audio De-
signs; 3M; Magnacord; Telex; Inovonics.
Disc recording systems; package deals;
installations; service, Wiegand Audio,
Middleburg, Pennsylvania 17842. (717)
837-1444,

NEW YORK'S LEADING PRO
AUDIO/VIDEO DISTRIBUTOR for
audio, video, broadcast, public ad-
dress, and hi-fi systems; represent-
ing over 130 audio/video manufac-
turers, featuring such names as
Ampex, Scully. Tascam, Sony, J. B.
Lansing, Neumann, Altec, Mcintosh,
AKG, Dynair, T.V. Microtime, UREI,
3M, and other major brands; the
largest ‘“iin  stock” inventory of
equipment, accessories, and parts;
competitive discount prices; factory
authorized sales. service, parts, sys-
tems design, installation. Write for
free catalog! Martin Audio/Video
Corporotion, 320 W. 46th 5t., New
York, N.Y. 10036. {212} 541-5900,

BODE FREQUENCY SHIFTERS since
1963 . . . Advanced designs for elec-
tronic music studios and high perform-
ance P.A. systems. Carrier injection
type, $795.00. Anti-feedback model:
audio range 35 Hz-16 kHz for speakers,
entertainers, bands, $575.00. Prices
f.0.b. North Tonawanda. Delivery: stock
to 6 weeks. For details and information
on other models, write to: Bode Sound
Co., Harald Bode, 1344 Abington
Place, North Tonawanda, N.Y. 14120.
(716) 692-1670.

CROWN D1200, M600, and M2000;
drives RTR “Monitor” speakers, on
demo now in our showroom. Barclay
Recording, 503 Haverford Ave., Nar-
berth, Pa. (215) 667-3048.

FOR SALE: AUDITRONICS CONSOLE;
24-in/24-out; full quad; quad reverb
with two APl joy sticks; built-in stereo
radio speakers; two producers’ desks;
used nine months; will include 16 ITI
parametric equalizers (brand new). Total
original cost of this package: $37,720—
your price: $27,000! (If you want only
18 inputs, the total cost will be $24.000.)
Will separate and will finance. Contact
Paul. (312) 225-2110, Chicago.

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

WE HAVE A FEW competitively priced
used Revox A77 decks available. These
have been completely reconditioned by
Revox, are virtually indistinguishable
from new, and have the standard Revox
90-day warranty for rebuilt machines.
One example is an A77/Dolby for $675.
plus shipping. Satisfaction guaranteed.
Please write, stating your requirements
to ESSI, Box 854, Hicksville, N.Y. 11802.
(212) 895-9257.

DYMA builds roll-around consoles for
any reel-to-reel tape recorder. Dyma
Engineering, Route 1, Box 51, Taos,
New Mexico 87571.

AUTOMATED QUAD PANNING

THE UNIQUE AQC SYSTEM (PAT. APPLIED FOR)
CAN DO WHAT HANDS CANNOT
4,8,16 & 24 INPUTS
VIDEO & AUDIO ARTISTRY CORP
p.o. box 4571, boulder. colorado 80302

(303) 499-2001
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Don’t let its size or price fool you!

The TO-1 is a new pocket size battery
powered test oscillator specifically de-
signed for testing, aligning, and trouble-
shooting audio equipment, transmission
lines and systems. It permits testing of
frequency response, distortion, gain,
crosstalk and noise for almost any type
of equipment. Its perforinance 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!

TO-1 SPECIFICATIONS

Switch selectable frequencies:

30 Hz, 400 Hz, I kHz, 15 kHz
Balanced outputs:

+4 dBm and -56 YU 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 ohms £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 4
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-
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

Circle 37 on Reader Service Card

> (tilinr

FOR SALE

FOR SALE: COMPLETE STEREO CUT-
TING ROOM EQUIPMENT PACKAGE:
Neumann VMS-66 Lathe, compatible with
SAF-74 system; with Leitz microscope;
4 PS-66 program modules: 33 (127},
1625 (12”), 45 (7"), 22%2 (7"); 1 EW68
dummy head for aligning suction pump
with remote start; 1 ZA4 flow valve and
regulator; 1 SX74 cutting head; 1 VG-1
stereo cutting electronics in rack; 1 STL-
631 Ortofon low pass filter. Transfer con-
sole (electronics enclosure); with individ-
ual channel level sets and pan pots; mon-
itor select for tape, console, feedback,
TT; stereo/mono switch; ganged stereo
fader for fades; individual program and
preview vu's with range switch 0 to
+12; miniature scope for phase check
(MCD Transi-scope #300); Waveforms
401B oscillator; 2 Lang PEQ-Z equal-
izers; 2 Pultec EQP-1A; 2 Pultec MEQ-5
equalizers; 2 program hi-pass filters
{30-70-120-250 CPS); 2 UA mode! 550-
A hi-pass/lo-pass filters; 4 rows of 12
double jacks in patch field; 1 Fairchild
#670 stereo limiter; 1 Sony stereo
power amp #3120; 2 JBL #4310 speak-
ers. Sony TS-1000 TT with Shure SA-1
preamp and arm. Scully TM-280 2-track
Ya"” with preview head. Price: $40,000.00.
Contact: Don Frey, A & R Recording,
322 W. 48th St., New York City 10036.
(212) JU 2-1070.

FOUR-TRACK RECORDER: Ampex AG-
500 with sel/sync; brand new with war-
ranty, $1,995.00. Gately Electronics, 57
W. Hillerest Ave., Havertown, Pa. {215)
449-6400.

MONITOR EQUALIZERS for your Altecs
& JB.L.s are a steal at $75/channel

+
FREE ROOM EQUALIZATION with pur-
chase of 15 octave filters. This is not
a misprint. Music & Sound, Ltd,, 11%
Old York Rd., Willow Grove, Pa. 19090.
(215) 659-9251.

- $.M.E. Damping Mods—$30.00 «

TARZAC PROFESSIONAL CASSETTES
—~Custom Cassette Labels. Complimen-
tary samples. TARZAC, 638 Muskogee
Avenue, Norfolk, Virginia 23509.

THE LIBRARY . . . Sound effects re-
corded in STEREO wusing Dolby™
throughout. Over 350 effects on ten
discs, $150.00. Write, The Library, P.O.
Box 18145, Denver, Coloreado 80218.

DYMA builds custom studio consoles,
desks, enclosures, studio furniture.
Dyma Engineering, Route 1, Box 51,
Taos, New Mexico 87571.

WANT TO GO BI-AMP?
DeCoursey Electronic Dividing Networks
are available from $89.10 (monaural bi-
amp) to $205 (stereo tri-amp). Price in-
cludes plug-in Butterworth filters; 6, 12,
or 18 dB per octave at any desired cut-
off frequency. Write for brochure.
DeCoursey Engineering Laboratory,
11828 Jefferson Blvd., Culver City, Ca.
90230.

FOR SALE: PROFESS!ONAL TAPE RE-
CORDER, OTAR! model MX7000, 2-track
stereo, in table top console; 3 speeds,
electrically switched; brand new, with
one year parts warranty. $1,600. Box 11,
db Magazine, 1120 Old Country Rd.,
Plainview, N.Y. 11803.

FOR SALE: 2 MCY JH-10 2” tape decks
(transports only} complete with auto/
locators. Each $1,000.00. 1 MC! miscel-
laneous spare parts, including reeling
& capstan motors, logic cards, power
supplies, etc. For lot, $500.00. Box 21,
db Magazine, 1120 Qld Country Rd.,
Plainview, N.Y. 11803.

SCULLY, ELECTRO-VOICE, Neumann,
Shure, Spectrasonics, Quad Eight, Mas-
terroom, ARP, Crown, Microtrak, Russco,
dbx, Interface, EMT, and others. The
Audio Marketplace, Div. United Audio
Recording, 5310 Jockwood, San Anto-
nio, Texas 78238. {512) 684-4000.

ONE WAY NOISE REDUCTION for cut-
ting rooms/tape copies; retains highs,
rids hiss/surface noise & clicks/pops
by a full 10-14 dB and costs $150 up
per channel! Music & Sound, Lid., 11%4
Qld York Rd., Willow Grove, Pa. 19090.
(215) 659-9251.

DOLBY audio noise reduction systems
model 361 NRU; 6 units on bank re-
possession. Send bids to E. H. Moyer,
P.QO. Box 610, Gainesville, Fla. 32601.
(904) 377-2265.

CUSTOM CROSSOVER NETWORKS to
your specifications: 1 or 1000. Power
capacities to 1,000 watts. Networks dup-
licated. High tolerance air and iron core
inductors. Outline your needs for rapid
quotation. TSR ENGINEERING, 3673 W.
113th St., Inglewood, Ca. 90303. {(213)
678-1979.

COHERENT CONCERT SOUND—not just
P.A.! We work with musicians to create
an aural environment in concert that
matches studio production. (212) 947-
1271.

USED EQUIPMENT: Gately Prokits SM-6,
EQ-6, EK-6 mixing group . . . $600.00;
Revox A-700 7v2 ips half track recorder
. .. $500.00. Two AKG D-224E mics . . .
$100.00 each. George Swanson, 2006
E. 1st St., Duluth, Minn. 55812. (218)
728-2695.
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AMPEX, SCULLY, TASCAM, ail major
professional audio lines. Top dollar
trade-ins. 15 minutes George Washing-
ton Bridge. PROFESSIONAL AUDIO
VIDEO CORPORATION, 342 Main St.,
Paterson, N.J. 07505. (201) 523-3333.

AMPEX SERVICE COMPANY: Complete
factory service for Ampex equipment;
professional audio; one-inch helical
scan video; video closed circuit cam-
eras; video systems; instrumentation and
consumer audio. Service available at
2609 Greenleaf Avenue, Eik Grove Vil-
lage, 1ll. 60007; 500 Rodier Dr., Glen-
dale, Ca.,, 91201; 75 Commerce Way,
Hackensack, N.J. 076071,

AMPEX SPARE PARTS; technlcal sup-
port; updating klits, for discontinued pro-
fesslonal audlo models; available from
VIF Iaternational, Box 1555, Mountaln
View, Ca. 94042, (408) 739-9740.

MODERN RECORDING TECHNIQUES
by Robert E. Runstein. The only bhook
covering all aspects of multi-track pop
music recording from microphones
through disc cutting. For engineers,
producers, and musicians, $9.95 pre-
paid. The Great Northern Recording
Studio, Ltd. Box 206, Maynard, Mass.
01754.

ONE AMPEX 300-top plate MCI elec-
tronics, two-track, in console, 712-15
ips, $1,850; Ampex 351-top plate MCI
electronics, two-track, in console, 7V2-
15 ips, $1,750; Ampex 351-top plate MCI
electronics in Scully portable cases,
two-track stereo, 712-15 ips, $1,650; MCI
16-track tape machine with matching 8-
track heads and guides, autolocator. in
console, 15-30 ips, $11,500. Criteria Re-
cording Studios, 1755 N.E. 149th St.,
Miomi, Fla. 33161. (305) 947-5611,

TUNED ROCK P.As Customized
high intensity touring/permanent in-
stallation sound systems, including
narrow band (5 Hz!) feedback sup-
pression, detailed regenerative re-
sponse Acousta-Voicing/environmen-
tal equalization (= 1 dB at your
ears), room design/measurement/
treatment, = 15% articulation loss
of consonants; 1000s of customized
professional products, including fi-
berglass horns, consoles, comp/rms/
peak limiters, 18 dB continuously
variable electronic crossovers, digi-
tal/acoustic delays, omnipressors,
phasors, reverb, echo, doubling/
tripling effects, P.A. noise reduction;
piezo transducers; frequency shift-
ers from: J.B.L./Altec pro, Tascam,
U.R.E.l., Eventide, Gately, Schoeps,
Beyer, Crown, Community Light/
Sound, Mom's Audio, Mcintosh, Bo-
zak, Allen & Heath, etc. etc. All
shipped prepaid/insured. Music &
Sound, Ltd., 11%2 Old York Rd., Wil-
low Grove, Pa. 19090. (215) 659-
9251.
Inventors/Engineers

ONE STOP
FOR ALL YOUR PROFESSIONAL
AUDIO REQUIREMENTS
BOTTOM LINE ORIENTED

F. T. C. BREWER CO.
P.O. Box 8057, Pensacola, Fla. 32505

WANTED

SOUND EQUIPMENT WANTED: J.B.L.
models 2440, 2470, 2350, 2355; also
Crown amps, models DC 300 and D 150.
Write: Potomac Sound, 3109 Rosemary
La., Hyattsville, Md. 20783.

WANTED: FOR NORTHWEST AUDIO
DEVELOPMENT, Phase 8 console: sche-
matics, spare modules, or any informa-
tion whatsoever. Cliff Petroll, Charles
Lane Studios, 7 Charles Lane, New
York, N.Y. 10014, (212) 242-1479.

Looking for SYNTHESIZERS? Make one
stop at EMSA. We carry the finest sys-
tems in the world. Write E.M.S.A., 460
West St. (S), Amherst, Mass. 01002,

WANTED: AMPEX SPEAKER/AMPS. A-
692 series; new condition. Audio Ap-
plications, 52 Dorr Dr., Chepachet, R.I.
02814, (401) 568-5757.

AUDIC DUPLICATING EQUIPMENT;
high speed, quality systems for cart-
ridge or cassette duplicating. Dupli-
cators, loaders, QC checkers, master
recorders, electronics, Audio/Tek,
Inc. 503-F Vandell Ave., Campbell,
Ca. 95008. (408) 378-5586.

WANTED: Scully, Ampex, or other two-
and four-track; good condition only;
must meet specs. Also equalizers, com-
pressors, otc. David Coulter, (212)
679-7900.

B.B.C. REFERENCE MONITORS, pre-
equalized J.B.L./Altec monitors;
Dahlquist phased arrays; |.M.F.
transmission lines; Infinity electrosta-
tics; Crown/Mcintosh 16 (/bridged
bi-amps; Scully/Revox A-700 re-
corders; Micmix reverbs; Eventide
phasors/omnipressors; Lexicon dig-
ital delays; dbx/Burwen N.R. com-
panders; Little Dipper hum/buzz
notch filters; Cooper Time Cube
echo send; moving coil Supex/Orto-
fon; B & O straight line arms/car-
tridges;  Schoeps/AKG/Sennheiser
condensers; Beyer ribbons, U.R.E.l
comp/limiters/crossovers; Gately pro-
kits; Q.R.K. tt. 1000s more. Music &
Sound Ltd., 11% Old York Rd., Wil-
low Grove, Pa. 19090. (215) 659-
9251.

~ All Shipped Prepaid 4+ Insured <

TASCAM REVERBS—$500; Tascam mix-
ing consoles—$2,350; Tascam ¥2-inch
recorders—$2,750; Tascam 8-track re-
corders—$4,600. All shipped prepaid/
insured, including free alignment/equal-
ization/bias/calibration. Music & Sound,
Ltd.,, 11% Old York Rd., Willow Grove,
Pa. 19090. (215) 659-9251.

EMPLOYMENT

EXPERIENCED SOUND ENGINEER
needed for 16-track studio: must have
considerable knowledge in the music
field; some maintenance experience
needed; must have neat appearance and
congenial personality. Submit resume
and salary expected to Box 22, db
Magazine, 1120 Old Country Rd,,
Plainview, N.Y. 11803.

* SERIES “B"" MIXING CONSOLE

« VARI-BAND 5 SECTION
PARAMETERIC EQUALIZER

* DUAL EQUALIZED REVERB

* | ONG & SHORT THROW SLIDE
FADERS

* HIGH BALLISTIC VU METER

P.O. BOX 3187
HOLLYWOOD, CA 90028
(213) 467-7890

RADIO NETWORK has opening for
Broadcast/Recording engineer with five
years' experience in radio drama pro-
duction, music recording, and multi-
track work and field remotes. An EQOE
and affirmative action employer. East-
ern area. Send resume and iist of pro-
duction credits to: Personnel Office, Na-
tional Public Radio, 2025 M St.,, N.W.,
Washington, D.C. 20036.

POSITION DESIRED: Recording experi-
enced on A.P.l. and Ampex. Career po-
sition desired; wiling to relocate if offer
secure. References. Mario J. Salvati,
271 Third Ave., West Babylon, N.Y.
11704. (516) 893-0266.
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MASON

HODGES

® Kenneth M. Mason has been
elected president of the Society of
Motion Picture and Television Engi-
neers. He will serve a two year term.
Mr. Mason is an assistant vice-presi-
dent of Eastman Kodak Company
and general manager of the com-
pany’s motion picture and audiovisual
markets division. He has been with
the firm since 1935, except for a per-
iod ot service with the Navy during
World War 11,

o Marvin P. Hodges, coming from
Eastman Kodak, has been appointed
president of International Audio Vis-
ual, Inc. of Seattle, Washington. Mr.
Hodge will be involved with the com-
pany’s new line of 16 mm. sound
projectors and Continu-Sound, a line
of miniaturized continuous loop tape
equipment.

@ An aspect of the television in-
dustry, in the private sector, has been
tapped in a recent agreement between
the Xerox Corporation and Cramer
Electronics of Newton. Massachusetts.
The contract is for video equipment
to be used by Xerox to establish the
Xerox Private Television Network, a
communications system within their In-
formation Systems Group. The Cra-
mer firm, under the project direction
of Marty Strauss, made a study of
Xerox’ particular needs and will sup-
ply the equipment nccessary to tailor
the private t.v. system to its particular
requirements.

e La Salle Audio of Chicago, has an-
nounced the opening of a branch of-
fice in Teaneck, N.J. under the man-
agement of Irv Joel, who comes from
A & R Recording. Howard Lieber-
man, also formerly of A & R, will be
sales engineer for the new office. The
New Jersey headquarters will service
the northeastern states. including the
New York metropolitan area. The
address is P.O. Box 373. Teaneck,
N.J. 07066.

all

CROWELL

SMALL

@ A newly created position, technical
assistant to the president, at Amperex
Electronic Corporation of Slatersville,
N.Y., has been filled by Dr. Merton
H. Crowell. Dr. Crowell will be in
charge of researching product needs
in the field of electron tubes, semi-
conductors, integrated circuits and
electro-optical devices. He is well
known for his work in solid state elec-
tron tube technology and research,
especially in the area of camera tubes
and image intensification. Dr, Crowell
comes to Amperex from Philips Labo-
ratories. Previously to that. he was
with Bell Telephone Labs.

o Eric Small, Broadcast Audio con-
sultant, has moved to San Francisco
from New York. His new address is
271 Columbus Ave., San Francisco.
Ca. 94133. Mr. Small is representing
Nippon Columbia in the National
Quadriphonic Radio Committee tests
being conducted in the San Francisco
Bay area. He is also serving as tech-
nical consultant to the Corporation
for Public Broadcasting’s special proj-
ect on radio for the print-handicapped.

o Sudden Rush Music has completely
renovated their 4-track studio in Riv-
erdale, Bronx, N.Y. The studio, which
has previously concentrated on music
recording, will expand its services to
include advertising work. The im-
proved facility boasts a Dolby Noise
Reduction system, as well as complete
program Graphic Equalization. Mich-
ael Berman, composer and engineer,
has recently joined the staff.

o A long term agreement has been
reached between N. V. Philips and
MCA, Inc. for the manufacture and
marketing of a Philips/MCA video
disc player. The agreement includes
support video disc programming. com-
bining the techniques which have
beep used in each company's video
disc system so as to permit full inter-
changeability of video discs.
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o Goldmark Communications Cor-
poration, a subsidiary of Warner Com-
munications, Inc., has been named
communications consultant to the
New York City Convention & Exhi:
bition Center Corporation for the de-
sign and development of telecommu-
nications systems functions and ser-
vices. They will be working in co-
operation with architects Skidmore,
Owings and Merrill to accommodate
all communications services at the
$200-million Center. Among the com-
munications services being considered
are an integrated communications
transmission network for electronic
registration of visitors, information re-
trieval methods. automated parking
control, teleclinic facilities, informa-
tion processing, and television and re-
cording facilities. Looking toward the
future, plans are being formulated
for the use of satellite transmission of
programs originating in the New York
City center, to worldwide audiences.

e Brigham Young University, in
Provo, Utah, will once again offer its
intensive three week summer program
from June 9-27. This is a five-day-a-
week study, carrying with it a full
semester’s work. which can be audited
or taken for three university credits.
Specific workshops will be held deal-
ing with micophones, loudspeakers.
and consoles, Application of prin-
ciples covered in lecture sessions on
basic electronics, voice and musical
instrument tone generation and acous-
tical engineering will be made in ac-
tual situations. The amount of material
covered has been increased with the
introduction of individualized audio/
visual packages. adaptable to the stu-
dent’s needs. Norman Crowhurst, db
columnist, will return to the seminar
again this year. Due to limited space.
prospective students are urged to
make application early. Contact Rus-
sel Peterson, Brigham Young Univer-
sity, Audio Recording Technology
Course, 242 Herald R. Clark Build-
ing, Provo, Utah 84602, Phone (801)
374-1211, Ext. 3784.

® A combination of Du Pont manu-
factured cassettes and Norelco VCR
player/recorders has been initiated by
an agreement between Norelco, a divi-
sion of Philips Broadcast Equipment
Corp. and the Magnetic Products Di-
vision of the Photo Products Depart-
ment of Du Pont. The cassette will be
sold under the Du Pont brand name,
and will include capacities of 20, 30,
50, and 60 minutes running time.
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Grand New Opry.

The grand new Grand Ole Opry House in Nashville’s Opryland U.S.A. is
designed specifically for the needs of Opry. And since it was 49 years in the
making, the Opry wasn’t about to settle for second best on anything. The
air-conditioned auditorium offers more spacious surroundings and in-
creased comfort for performers and fans alike, as well as one of the most
sophisticated sound systems in the world. An important part of that system
is the use of Shure microphones—Ilike the Model SM33 on the Opry podium.
It's the same mellow-sounding microphone you see on the late-night talk
shows. We're pleased and proud that Opry engineers chose Shure for use
in their new home, and throughout Opryland U.S.A.—because sound is
what it's all about and Shure is the sound of the professionals.

£ Shure Brothers Inc. - )
; 222 Hartrey Ave., Evanston, IL 60204 'j —I—I /=
F In Canada: A. C. Simmonds & Sons Limited > | S U E

Manufacturers of high fidelity components, microphones, sound systems and related circuitry.
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Save 500.°° to begin with, ¥
then you write the ending.

From the time you conceive a musical idea until its final

expression, you'll be struggling with the art. There’s no way

to avoid that.[] But using the technology available to your

best advantage — getting it down on tape — doesn’t have to

be a problem. And it certainly doesn’t have to be an expensive

problem.

The Professional Alternative. For the price of their 4-track recorder alone, you
can buy ours, plus a board, and still have money left over.

$4,600.90,,.plus tax. That’s the total cost of a half-inch 4-track Series 70
Recorder/reproducer and an 8-in, 4-out Model 10 Mixing Console. You save
$500.00 on the package, based on current user net prices.

You need it. Now you can afford it. These days, when even 4-track budgets are
either being slashed or forgotten, remember there is an alternative. A very
affordable one.[} The art is. always a struggle. Access to the technology doesn’t
have to be, and your TASCAM dealer can demonstrate why. To find the one
nearest you, call (800) 447-4700F We'll pay for the call. *In 1llinois, call (800} 322-4400

N TA

TEAC PROFESSIONAL PRODLUCTS

TEAC Corp. of America, 7733 Telegraph Rd., Montebello, Calif, 90640,
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