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Reel-to-reel video recorders were the
beginning.

We feel our new Y2 11 color cartridge video
recorder is the end.

The Y2 11 EIAJ format offers you V2 hour of
superior record and playback. And it's only
one-fourth the size of a cassette.

The SV-530 lets you use existing Y2 11 EIAJ
color or black and white tapes without loss of
resolution. No need to dupe or dub.

Pop-in a cartridge. Then, instant-response,
solenoid-activated keyboard controls let you move
to any function - Play, Record, Fast Forward,
Rewind or Positive Stop. The tape rewinds, and the
cartridge ejects ... automatically.

The superbly crafted SV-530 has a decorator
wood case and weighs only 46 lbs. A true portable.
And it's compatible with all EIAJ type-1 VTRs.

Compare performance and cost of the SV-530
with any other make or format. We think you'll agree
from the beginning that ours is the end. From
Hitachi-Shibaden ... "Th8 Image Makers".

HITACHI SH IBADEN
Corporation of America
Exec. 011 58-25 Brooklyn-Queens Exp'y.
Woodside. NY 11377 Phone 212-898-1261
On.ces rn Chicago. Los Angeles. Dallas. Toronto

\.trclP 1nn n1"I ~p;,,dt>1 c;Q,,,,ra r~,,nwww.americanradiohistory.com

www.americanradiohistory.com


W·IJ

That's right. If you build switchers by the IOO's,
you can build a better switcher for less. And,
DYNAIR produces more switchers in the lower
price range than any other manufacturer. We
planned it that way.

Proof? You'll find it fast when you check the
'prices of comparable equipment of other manufac­
turers. For the same capability, you will pay con­
, siderably more. And you probably won't get the
¡ quality and reliability of DYNAIR equipment.

You won't find cheap, troublesome sliding
fader potentiometers on DYNAIR program switch­
ers; we use quality gear-driven, Jocking split-lever
'controls. Nor will you find other inexpensive and
unreliable components. The 150 Series uses the
latest silicon solid-state devices available - over 80
rcent of which are integrated-circuit form - and
.. are mounted on aerospace quality glass-epoxy
it boards. Vertical-interval switching and
color delay compensated too ... the kind
uipment you can depend on for continuous

.st quality.
• • . one of the four units will usually fit

!IÍPlication and your budget. From a basic
S,elf-contained switcher-fader to an 11-
:otely controlled production switcher
ieffects ... that's the 150 Series.~ .· .
f. for literature and prices and we'll

copy ofªour 12-page paper "Facts
Jhd•et Video Switching and Special

.s a wealth of useful informa­
,g programming equipment for
mote van.

- I - .
l-t-11·[·1 .¡

P1!UJ1 ELECTRONICS, INC.
BLVD.,SAN DIEGO,CALIF. 92114

PHONE: 171411182·9211
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OCTOBER 1973/VOLUME 9/NUMBER 10

6 Broadcast Industry News
Miniature camerawith solid state sensor.

20 Interpreting the FCCRules& Regulations
Programlength commercials.

28 Getting a Top-Quality Audio Signal.
Engineersof concert-musicstations tell how they
keep up audio quaIity.

This month 's cover:
its now almost
possibleto pre·
programany
ambiencevoud like.
How it 's coming
about is described
on pages28-44.

30 Musicon "Live" StereoFM isAlive andWell
Exciting broadcastsof live musicare still to be
found on FM.

31 PushbuttonAudio SyncSpeedsVideo Post-ProductionWork
Audio and video tape easily edited.

34 KeepingAudio Clean-Intermodulation Distortion
Up-to-dateassessmentof distortion-testing methods.

40 An Audio ConsoleHighly Immuneto ExternalNoise
WAGA-TV designedand built their own totally balanced­
to-ground audio system.

BROADBAND
INFORMATION SERVICES. INC.
274 MadisonAve.
New York. N.Y. 10016
212-685-5320

42 Off-Line Audio Automation
Automatic mixdown and synchronizing techniquessimplify
program preparation.

46 Audio Trendsat AESConvention
Digital audio techniques,automated consoles.are among
highlights at New York convention.

Editor
JamesA. Lippke

AssociateEditor
Robin Lanier 51 BroadcastEquipment

Newand significant equipment for broadcasters.Contributing Editor
M.L.H. Smith

Assistant Editor
A.E. Gehlhaar

58 New Literature
Useful readingmaterials.

Editorial Assistant
Alexandra N. Mills

Art Director
GusSauter

CM/E MAGAZINE: For thosewith cableinterests/followingpage50.

Production Manager
Arline G. Jacobs

- BM/E, BROADCAST MANAGEMENT/ENGINEERING, is published monthly11111!1 by Broadband Information Services,Inc. All notices pertaining to undeliverable
- mail or subscriptions should beaddressedto 274 MadisonAve., New York, N.Y.
10016. BM/E is circulated without chargeto those responsiblefor station operation and
for specifying and authorizing the purchaseof equipment used in broadcast facilities.
j nese facilities include AM, FM, and TV broadcast stations; CATV systems; ETV
stations; networks and studios; audio and video recording studios; consultants, etc.
Subscription pricesto others: $15.00one year, $25.00 two.
Copyright© 1973 by Broadband Information Services,Inc., New York City.
Application to mall at Controlled Circulation postageratespendingat Easton,Penna.

FCCCounsel
Pittman Lovett Ford
Hennesseyand White

Advertising Director
CharlesC. Lenz Jr.
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THE 1600 SERIES
LINEAR CHROMA KEY, SOFT WIPE, and ELEC­

TRONIC VIGNETTE are some of the modern concepts in
GVG's new 1600 Series television production switching sys­
tems. LINEAR CHROMA KEYING is a basic improvement
in chroma key technique. Its effect is to virtually eliminate
noise and tearing, even in the most difficult chroma key sit·
uations, such as keying through glass or smoke.

1600 Series systems are a second generation design
which is based upon experience gained in the manufacture
of almost three hundred 1400 and 3600 Series switchers.
This new design is in direct response to customer requests
for fundamental improvements in special effects capability,
together with a high standard of electrical performance.

Some of the design concepts employed in the 1600
Series systems constitute an advance in the state of the art
and, as such, are Mfered for the first time. These new con­
cepts include both mechanical and electrical aspects of design
and have led to the development of systems which are both
compact and cost effective.

1600 Series switchers range in size from Model 1600·2A,
with 16 input buses · 4 output buses and one mix/effects
system, to Model-1600-7G (illustrated below), with 24 input
buses · 7 output buses and three mix/effects systems ·· each
with separate pattern generator, color matte generator, and
modulated positioner.
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Miniature Solid-State
TV Camera
Demonstrated
An all solid-state television camera
that is approximately the size of a
cigarette package and operates in con­
ditions ranging from bright sunlight to
subdued room light was demonstrated
recently by the Space & Defense
Systems Division of Fairchild Camera
& Instrument Corp.

The Model MY-100 is the first in a
series of Fairchild television cameras
that utilize charge-coupled device
(CCD) sensors in place of conventional
vidicon tubes. The result is a camera

Miniature camera can be usedwith wireless
transmitter to transmit pictures up to one
hundred feet.

that is extremely smalJ (3~ x I~ x 211.i
in.) and lightweight (6 oz.), has low
power consumption (about I watt),
and operates under a wide dynamic
range of light levels.

The resolution of the initial unit is
limited to about I00 lines. Resolution
is a function of the number of ele­
ments. The unit displayed had I0,000
discrete photosensors. Within two
years. sensors with elements adequate
for broadcast purposes will be avail­
able. Informed opinion holds that
cameras of the new type will be ready
for the 1976 presidential conventions.
eco sensors are basically bulk sili­

con that release charge carriers in pro­
portion to the amount of light reflect-

The CCD sensor takes up only part of the
space.A color camera will be no larger.

CAMERA HEAD

In
\.;
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POST AMPLIFIER

1

DRIVERS r
r

CONTROllER- --1 TV MONITOR

1 - I co.••.eosm ) r------.... I
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Block diagram of how the solid state camera operates. All circuits are in camera.

6

ed from the scene. These charge car­
riers are transferred by a clocking
system and transmitted to a television
receiver as standard television signals.

The camera is a result of Fairchild­
developed eco technology augmented
by work performed under an ongoing
U.S. Navy contract aimed at develop­
ing low light level imaging devices.

Although television receivers must
be slightly modified for use with the 1
MY-I00, videotape recorders need not
be changed. Immediate applications
for the camera are security, surveil­
lance, medical instrumentation, and
process control.

Pricing and availability of the •
MY-I 00 television camera will be an­
nounced before the end of 1973.

Men's Thoughts on
"Women" Explored by
CBS Radio
To help kick off a 30-part series of
special radio reports with the title
"The American Woman," CBS news
producer in Washington, Norman
Morris, asked a random sample of men
what came to mind with the word
"woman." The answers are likely to
enrage woman's lib battlers: "mother
hood," "shape," "con game," and
"apple pie" are examples. And nine
out of ten agreed that "woman's place
is in the home." Morris hopes that the
series of programs may open the eyes
of some men to women's claims as
human beings.

Videodetics Opens
Tape Production Studio
The Yideodetics Corporation, market­
er of industrial and educational tele­
vision equipment, has opened a video­
tape production studio at their Ana­
heim headquarters. Sheldon Pines,
president, said that the new studio will
allow organizations ". . . to record
their presentations on videotape­
whether for training, sales, business
communications, entertainment, or
education." Included is a large staging
area and extensive camera, recording,
editing and special effects equipment.
The company also announced it will
produce videotape programs for na-

continued on page8
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Here are five
good reasons to buy

IVC's fully-automatic
broadcast 240 Film Chain Camera

and 4000A Multiplexer.
We have dozens more.

l'foney. We put the latest
olid-state circuitry and
.orne clever design tech­
tiques into the IVC-240
ind the 4000A-not just
o make them more relia­
ile, but to give them the
ndustry's finest price/
rerformance ratio. Ex­
imple: we use costly pre­
:ision fixtures, like other
nanufacturers, to align
.he 240's dichroic mirrors.
Unlike other manufac­
:urers, however, we set
:he mirrors permanently
.n optical epoxy. The ex­
pensive fixtures stay here
-but the precise optical
alignment stays with the
Z40--permanently. Fea­
tures like this hold the
price of the 240/ 4000A
::ombination to less than
$30,000.

OCTOBER, 1973-BM/E

A free-standing camera
cabinet. Ordinarily, if you
accidentally bumped into
a film-chain camera,
you'd disturb the picture.
But when the IVC-240's
cabinet is accidentally
bumped or nudged, picture
positional stability, as
viewed on a picture mon­
itor, is virtually unaf­
fected. The reason: the
optical system and Yidi­
con/yoke assemblies are
mounted on a separate
rigid backbone that is
lagged directly into the
floor through the sheet
metal of the cabinet. The
effect is the mechanical
isolation of optics and
cabinet.

Money again: Having a
single neutral-density
filter wheel inside the
camera for automatic
white level is a special
cost-saving bonus from
the IYC-240. This unique
arrangement can save you
up to $4200 by elimi­
nating the usual separate
disc for each projector.
The lightweight disc and
high-torque motor, which
are built into the camera
enclosure, respond to
light level changes up to
I00 to I in 0.6 second
(maximum). And typical
changes are compensated
for much faster.
An automatic black level
circuit complements the
automatic white level
control. Result: hands-off
operation-all day.

Circle 103 on Reader Service Card

A better mirror system.
The IYC-4000A's mirrors
swing vertically, like the
flag on a taxi meter. This
approach makes it diffi­
cult for dust to settle on
the reflective surfaces and
provides a smooth on-air
transition; the special
tapered mirrors are po­
sitioned by self-braking
motors in just one fifth
of a second. Audio-follow
logic is built into the
system.

It makes your studio
look nicer.
But we can't tell you all
about the 240 and the
4000A here-there isn't
room to talk about their
minimal maintenance re­
quirements, their excep­
tional stability, their
hands-off operation, their
automatic features. We
suggest you write to
Camera Product Manager
at the address below.
We'll be glad to give you
all the reasons why
choosing IVC is a good
move.

ltJIVC
lnternetlonel Video Corporation

International Video Corporation
990 Almanor Avenue
Sunnyvale, California 94086
Telephone: (408) 738-3900
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AEL
transmitter
features:

...five-year warranty
...twenty-year
parts availability.

The new AEL FM-25/25KD was designed to
provide exceptionally high power FM broadcasting
service with a high degree of redundancy and re­
liability to meet power level requirements of up
to SOKWTPO. . •

To get it." wé" •.~~'mbine.d two AEL FM-25KD
25KW FM transmitters, whose combined outputs
are connected to the antenna through a true 90°
hybrid combiner.

If you're impressed so far, just wait until you
see the specs and hear the whole story.

THE NEW AEL FM-25/25KD BROADCAST TRANSMITTER

Packs a 50KW TPO Wallop!

-
E
...------- - -..-. .._ -·-----··

--------- - - - -. .... .--•D _., _ .

..A..MERICAN EILECTRONIC LABORATORIES, INC.
P. O. Box 552, Lansdale, Pa. 19446 • (215) 822-2929 •TWX: 510-661-4976 •Cable: AMERLAB

Circle 104 on Reader Service Card
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NEWS

t ional marketing, under direction of
John Steven, a veteran in video pro.
gram production.

FCC Promises Early
Rule On AT&T Net
Rates
As this issue went to press, the Federal
Communications Commission had not
yet ruled on the AT&T request for
lower rates for television transmission,
al though an FCC spokesman had pre­
dicted in July that the decision would
come by "September I or thereabouts." ,1

In October 1972, AT&T proposed the/
lower rates in order to compete with·
independent microwave common car­
riers, with $55 per mile for 24-hour
TV service as the new base rate. The
rates charged by microwave common
carriers, according to the FCC, range I
from about $42 per mile up to $58 to
$60 per mile.

Marine Beat

....
Bill Hoffman at work off the coast of
Massachusetts: his first-hand reports
on weather, sea. and fishing condi­
tions. safety hazards and other data
useful to boatmen are relayed by Ray·
theon 25-watt marine radiotelephone
to Station WHDH in Boston, and
thence to more than a million people
in the area.

New Way of Handling
Linear FM Signals
Promises Big Savings
An order-of-magnitude reduction in
complexity as compared with existing

continued on page 10
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HUE SHIFT SKEW ERROR COLOR STREAKING

lke 'em or not, them apples show composite
rors in video signals which accumulate
ery time you use VTR equipment. Errors
aused by changing tape geometries, varying
ape speeds, fluctuating head velocities.
ut how do you get rid of the bad apples?

l/ith a standalone Delta Series TBC from
,, television Microtime.

elta TBCsgive you broadcast quality from
veryVTR-2-inch "quads," 1-inch helicals,
~-inch cassettes, 112-inchEIAJ- in mono-

,..,hrome, or direct or heterodyne NTSCcolor.
nd you can get them with standalone or
uilt-in velocity error correction.
ielta accessories convert V-lock VTRs to
I-lock operation and add automatic skew
ension correction to low cost cassette and
'.IAJVTRs.Our new full line brochure, Meet
'heCompatibles, describes over 20 different
odels ... covers time baseerrors, the
ausesand the solutions. Use the coupon to

'end tor your tree copy. Or send tor our ~
pecial tape demonstration. We're available ~M.

mytims to tell you how we can help solve
' ime baseproblems.

Circle 105 on Reader Service Card

Dear Sir,
I want to know more about time base error correction and Delta
Series TBCs.
o Please send me your new brochure: Meet The Compatibles.
O I would like to see your tape demonstration.
O I want to talk with one of your representatives. My application is:

Title _

Company ~

Address _

City, State, Zip _

• TELEVISION MICROTIME, INC.
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NEWS

techniques for digital processing of
linear FM signals will result from a
new advance by RCA called the "step
transform algorithm," according to an
announcement from that company.
The method will be combined with
high-speed complex multipliers using
silicon-on-sapphire technology for
pulse compression. linear FM wave­
form generation. and synthetic aper­
ture processing.

NAB Acts on Fees,
Translators, Sports
Blackouts, Cable
Agreement
The National Association of Broad­
casters recently took action on a va­
riety of fronts, as follows:
• Petitioned the FCC to change the
rules to prohibit construction of any
FM translator that would put a signal
into an arca now served by a commer­
cial FM station:
• Urged the Supreme Court to outlaw

BIG ENOUGH TO PROVIDE
+20 DBM TO 15OUTPUTS
IN 13/4" OF RACK SPACE.

S LL ENOUGH TO FITNEATLY
INTOYOUR BUDGET.

When it comes to distribution ampli­
fiers, never has so much performance­
and so much value-been packaged
so compactly. But our engineers have
done it-with ·a big help from state­
of-the-art IC op-amps and a dual set
of complementary-symmetry current
drivers with heavy negative feedback
The result is 20 dbm supplied
to each of 15 outputs, ,.
with crosstalk
better than
70 db

sional net of only $295-reasonable
enough for a PA System.

On its 13/," high rack panel, the DA-1520

down. Distortion is down, too, with a
total figure of 0.2°/o or less. With a
response of 20-20kHz ± 'hdB, and S/N
ratio of 65 dB or better, the DA-1520
provides broadcast and record.rig­
studio quality performance at a profes-

you ask 1

For more information about the re­
markable DA-1520 and the other dis­
tribution amplifiers in our line, call
or write Sales Manager Rick Belmont.

~CJE31NSmFAIRCHILD
The first name- and the last word - in sound equipment.

A Robins Industries Corporation
75 Austin Boulevard, Commack, N.Y. 11725 (516) 543-5200

Circle 106 on Reader Service Card
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as arbitrary and illegal the higher an.
nual fees on broadcasters which have
been proposed by the FCC;
• Asked Congress to Iift the TV black.'
out of at-home professional sports
when all tickets have been sold im
advance, while opposing diverting
blacked-out games lo subscription TV,
or to cable systems that would carry
the games into blacked-out areas;
• In a joint statement with the Asso­
ciation of Maximum Service Tele­
casters, asked for the fixing of CATV'
copyright fees by arbitration rather
than legislation, charging that cable
operators had failed to uphold their
side of the Consensus Agreement of
1971.

Ockershausen New
Chairman of NAB Board:
of Directors
Andrew M. Ockershausen is the new
chairman of the Joint Board of Direc­
tors of the NAB, succeeding Richard 1

W. Chapin. who had served two one­
year terms. Mr. Ockershausen, a native
of Washington, D.C., is vice president
of the Evening Star Broadcasting Co.
He was elected to the NAB Radio
Board of Directors in 1969 and in
1971. He became the Radio Board's
vice chairman in 1970, and chairman
in 1971 and 1972.

Concert Music Stations
Report 100 Success
Stories
A study released by the Concert Music
Broadcasters Assocation presents 100
advertising success stories from 13 •
concert-music stations around the
country. Ray Nordstrand, president of
WFMT, Chicago, who directed the
project, said: "The study confirms our
belief that classical music listeners are
extraordinarily attentive, credible, and
loyal. Their responsiveness is far out of
proportion to their numbers." Among
the highlights were two automotive
campaigns that together produced a
million dollars in sales: one for Mazda
on WFMT. and one for Mercedes-Benz
on New York's WQXR. Other highly
successful campaigns covered travel,
financial services, insurance and real
estate, high fidelity, home appliances,
musical instruments, furniture, food
and beverages, fashion, recreation,
business and professional services.

FCC Accepts Ring­
Mount for License,
Other Papers
In a letter replying to a request from
Robert Gonsett, president of Corn·

continued on page 12
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for
consistent

colorimetry
Why all the splash about this newest feature
of COHU's Model 1500 Color Film Camera?
Instant Black Paint is the broadcast engineer's
indispensable assurance for consistent video
excellence and that's a resource of quality
worth recommending. When film or source
colorimetry requires refinement, COHU Black

Paint allows the option of fingertip accessibility
to program temporary adjustments. Conveni-
ence is the key and preset color balance is
restored for normal operation by only the

touch of a button.

The Model 1500 is already recognized as a
popular standard for reliability and color
fidelity. The addition of Black Paint is COHU's
way of delivering to you the best in broadcast
performance at no increase in price. You
expect more from COHU, and you get it.

For further information, contact your local
COHU Sales Engineer or COHU, Inc.,
Electronics Division, P. O. Box 623, San Diego,
Calif. 92112. Phone 714-277-6700.
TWX 910-335-1244.

CC>HU,.....,<=
ELECTRONICS DIVISION
SAN DIEGO CALIFORNIA

Circle 107 on Reader Service Card
iOctober, 1973-BM/E 11

www.americanradiohistory.com

www.americanradiohistory.com


,----------------------------------------------------,¡Checklist of Boo~ that Belong in
Every Radio & TV Station Library

MANAGEMENT. ORGANIZATION
& OPERATION

OFM Radio Station Operations Handbook,
2nd Edil .• by Editors, BM-E Magazine.
Most complete collection of FM station
data ever published! 320pps. No. T94 59.95

O The Business of Radio Broadcasting-By
Edd Routt. Truly an all-In-one station
operating guidebook. 440pps .. No. 587S12.95

O Managing Today's Radio Station-Encom­
passes management. programming, sales,
training. rates. etc. 288 pps. No. 461 S12.95

OModern Radio Broadcasting: Manage.
men! & Operation in Small lo Medium
Ma rkels-S Ira ig htf orwa rd i nfoon all as.
peels of broadcasting. 288p. No. 482S12.95

O Broadcast Station Operating Guide-An
invaluable "nuts & bolts" reference for eve­
ryone at your station. 256 p. No. 467 S12.95

O AM-FM Broadcast Station Planning
Guide-A comprehensive guide to plan­
ning. building. and operating a radio
broadcast facility-AM. FM. or combined
operation. 160pps .. 81 'x 11". No. 500 $12.95

OOrganization & Operation of Broadcast
Stations-Complete rundown on all
organizational and operational aspects of
running a station. 256pps.. No. 533 $12.95

OWhen Pirates Ruled the Waves-Complete
story of British radio ships. No. 299 S7.95

OPlanning the Local UHF-TV Station-­
Covers location. equipment, organization.
and operation. 296pps. No. T-43 Sl0.00

SPECIAL-FREE OFFER!
Order $25.00 of books from this ad. send
remittance with your order. and we'll send
you the above book (T-43) absolutely FR EE'

ADVERTISING, SALES,
PROMOTION & PUBLICITY

OHandbook of Radio Publicity &
Promotion-A giant 372-page. 250,000-word
encyclopedia of over 1500 on-air promo
ideas. 372 pps .. 3-ring binder. No. 213 $29.95

DRadio Station Sales Promolions-300
creative merchandise-moving ideas
designed exclusively for radio stations ..
sales tools that really work!No.214S10.00

O Radio Promotion Handbook-A complete
guide on ways to develop better ratings.
and increase sales. 256 pps. No. 267 S9.95

O How to Sell Radio Advertising-Pitches.
approaches. and clinchers; how to counter
customer objections. 320 p. No. 511 $12.95

PROGRAMMING & NEWS
O Modern Radio Programming. by

Raleigh Gaines. How to program every
type of radio station' 192pps. No. 623 S9.95

O How to Write News for Broadcast & Print
Media, by David Dary. Extraordinarily
practical approach to reporting & writing
news 192 pps. No. 643 S9.95

O Radio Program ldeabook-All the
programming ideas you need to build and
hold an audience. 256 pps. No. 268 S12.95

O Guide to Professional Radio & TV
Newscasting. Practical refresher for
pros 192 pps. No. 535 S9.95

O Television News Handbook-Solid,
practical grounding in news basics. style
and newsroom workings. 256p. No. 567 $9.95

O Radio News Handbook-2nd Ed. A
vital day-to-day guide to improve
newscasting. 192pps.. 44 illus. No. 216 $7.95

OGuidelines for News Reporters-
Scores of practical techniques used by the
"pros." 192pps., 18 illus. No. 516 S9.95

ANNOUNCING
O YOU'RE ON THE AIR! by Sam

Ewing. For would-be. newly employed. or
present broadcasters. 192 pps. No. 620S7.95

O The Man Behind the Mike-Offers
practical guidance on every phase of
announcing. 288 pps .. 26 illus. No. 266 S7.95

OHow to Become a Radio Disc Jockey­
A brand-new self-study guide for would-be
radio announcers. 256 pps. No. 557 S7.95

COPYWRITING
O The Anatomy of Local Radio-TV

Copy-Scores of ideas on how to increase
station billing with proven, result-getting
copy. 104pps .. comb-bound. No. T-90 S5.95

O The Power Technique of Radio- TV
Copywriting-How to write result-getting
copy for any purpose. 224pps. No. 518 S9.95

O Pro moliona I& Advertising Copy writer's
Handbook-A practical down-to-earth
guide for copywriters, with 18work book
assignments, 128 p. 8112 xll" No. 579 S7.95

FCC RULES & REGULATIONS
O Interpreting FCC Broadcast Rules &

Regulations, Vol. 2-0iscusses recent FCC
decisions. 192 pps .. 20 chap. No. T-492 S6.95

O lntepreting FCC Broadcast Rules &
Regulations, Col. 3-lndispensable for
broadcast station personnel. Covers legal
requirements behind today's FCC policies
and regulations. including new CATV
rules. 208 pps. Leatherette. No. 603 S6.95

O Commercial FCC License Handbook­
Helps you prepare for ist. 2nd and 3rd
class exams plus broadcast and radar
endorsements. 432 pps. No. 582 SB.95

CATV & VIDEO TAPE
O CATV System Engineering, New 3rd Ed.­

By Wm. A. Rheinfelder. The ac­
cep red technical standard of the CATV
industry. 256 pps .. 126 illus. No. 298 S12.95

O CATV System Management &
Operation-A complete guidebook to
CATV. 256 pps. No. TlOO $12.95

O CATV System Maintenance-Only book
on CATV maintenance.and troubleshoot-
ing. 192pps .. 47 illus. No. T-82 Sl2.95

O CATV Operator's Handbook-Covers
all aspects from franchise to planning. 352
pps.. over 200 illus .. 4) chap. No. T-73 S9.95
SAVE Sll.85 ON CATV COMBO
All 4 books above, only S36.95

O Don't Look at the Camera, by Sam Ewing.
Practica I shortcuts to TV photography &
filmmaking. 228 pps. No. 649 S9.95

O Video Tape Production and Com-
munication Techniques-An indispensable
how-to-do-it handbook on production.
direction. 256 pps .. 100 illus. No. 541 S12.95

OHow lo Prepare a Production Budget for
Film & Video Tape, by Sylvia Costa.
Complete guide to determining finances!
192 pps. No. 645 S12.95

ENGINEERING
DBROADCAST ANTENNA SYSTEMS

HANDBOOK-2nd Ed .. by Editors, BM/E
Magazine. A wealth of data on AM, FM &
TV antenna systems' 240pps.No. T4459.95

DDESIGNING & MAINTAINING THE
CATV & SMALL TV STUDIO. by Kenneth
Knecht. For cable operators who want to
initiate programs. 224 pps. No. 615 512.95

O A Guide lo Radio & TV Broadcast
Engineering Practice-A "how-to" book
on all aspects of engineering from
schedules to antennas. 288 p. No. 523$12.95

OTechnical Papers Presented al the NAB
Engineering Conference-Annual issues.
1967 lhru 1972. Order by year. Each 510.00

Save S26.05 ON PROCEEDINGS
All 6 Proceedings, for only 534.95

NO RISK COUPON-MAIL ENTIRE AO

TAB BOOKS, Blue Ridge Summit, Pa. 17214
Please send me the TAB BOOKS checked above

O I enclose s.,
u Please invoice on 10-day FR E E trial.

Name _

Company
Address _

City State Zrp _
SAVE POSTAGE by rem1tf1n9 with order
Foreign add 10'/ Pa residents add6'/. satesta• B-103

12

Circle 108 on Reader Service Card

NEWS ,

munications General Corp., the FCC
has stated that the mounting of the
station license and other authorization'
papers in a ring binder. fastened to the:
wall, will meet the requirements for
public accessibility under Sections
73.92(a) and 73.264(a) of the rules.
The FCC letter. dated July 26 and
signed by Arthur H. Bernstone, acting~
chief. Rules and Standards Division,
says that the papers will be considered
"visible" under the rules. even though
only one will be strictly visible at a
time. and the viewer must flip through
the binder pages to see others.

Marconi Improves Mark~
VIII Camera with "Super¡
Yokes"
GEC-M::irconi Electronics has an-
nounced an improvement to the Mar- I
coni Mark VIII color camera, consist­
ing of new yokes that allow better
registra ti on performance. First deliv­
eries of the new camera. designated
Mark VlllB. will be to Yugoslavia,
where 29 cameras have been ordered
as part of a 3.25 million-pound TV
equipment purchase.

Duluth Station Aids
Listeners With Pure
Water
When asbestos-like particles in Lake
Superior drinking water were declared
by medical authorit ies to be a possible
health problem, Station WDIO-TV, in
Duluth. offered free water from its
own deep well to area residents. Dur­
ing the first month of the offer about
I0.000 people came to the station's
well and took home over 50,000 gal­
lons of water. General Manager Frank
Befera said the well would stay open
to all until the Lake Superior water
was cleared for drinking, or until a
permanent substitute was found.

CMBA Re-Elects
Officers
The members of the Concert Music
Broadcasters Association unanimously
re-elected C.K. Patrick, WCLV, Cleve­
land, as chairman of the executive
committee. Committee members serv­
ing again are Ray Nordstrand, WFMT,
Chicago; Tom Bird, WNCN, New
York; Richard Kaye, WCRB, Boston;
and Henry Fogel, WONO, Syracuse.
Added to the commit tee this year 10
represent middle-size markets was

continued on page16
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Collins broadcast
equipment is priced
competitively.
And that~ where the
competition ends.

We'll match our prices with competition
anytime. But when it comes to quality,
performance, reliability and service, Collins

traditionally has been in a class by itself.
You can see the difference. You can hear it.
You get it in every piece of equipment we

build. In our transmitters. In our consoles. In
our antenna systems. In our programming
equipment. In every piece of Collins equipment
you use in your station.
And we back everything we make with a

two-year warranty. Plus 24-hour, on-call
service which means you get help when you
need it.

AM. FM. Stereo. Broadcast equipment from
Collins. Competitively priced to give you the
best sound on the air.

(,olllns Hroad(•as• Equlpn1en•

~
<.:OLLl~S

~
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The automated VHF transmítt
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e real thing ...not just a remote possibility.
The entire "F" line of RCA transmitters is now

tomated.
So they need far less operator attention.
Every tube not absolutely essential was designed
t That means fewer tubes model-for-modelthan any
er VHF transmitter.
Wetook out as many tuned circuits as possible.

r instance, our totally solid-state IPA has no controls
drift or adjust.
Wedeleted all the blowers except one. And that

ls the whole transmitter.
Then we added automatic control of output power

d sync level so you don't have to readjust power.
We topped it off by building in the functions you
d for complete remote control.
Result: transmitters that require less attention.
erever they're stationed.

U For further details, write RCABroadcast Systems,
dg. 2-5, Camden, N.J. 08102. RCJI
see your RCArepresentative.
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SIX DYNA-MITES

e VOA 1·4 Video Distribution Amplifier
Bridging, loop thru input and four isolated
outputs.

• VEA 1 Video Equalization Amplifier
Correctsamplitude and frequency response
up to 4,000 feet RG 11/U or 124 ohm bal­
ancedcable.

e PDA 1·4 PulseDistribution Amplifier
Equivalent to all broadcasttype PDA's, 1 in,
4 out, regenerative.

- --e.. . ,. ·-..
r-••-, ,......,.,
"' "' ~ .•.

• APA 1 Audio Preamplifier
Input -70 to +10 db, 250 ohm or high irn­
pedance,70 db gain, 600 ohm +10 dbm out·
put.

AMA 1 Audio Monitor Amplifier
Balancedbridging input, 10 watts RMSout·
put, extremely low distortion.

e ADA 1-6 Audio Distribution Amplifier
Balancedbridging input, 6 balancedoutputs
at +20 dbm. low distortion, flat response.

Cooke's Dyna-Mites are a new series of broadcast quality audio, video and pulse
distribution modules. Small and powerful, they have the exacting specifications
and reliability for the most advanced studio use, and the economy for the smallest
CCTV installation. All modules feature plug in construction with self contained
power supplies.

RMH 1·4 Rack Mount Housing
Permits mounting of any
combination of 4 units in
1-3/4" x 19" of rack space.

e~e~9e<JH¢~
Division of Dynatech Laboratories, Ine.

900 Slaters Lane e Alexandria, Va. 22314 • 703/548-3889
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Joseph Field, KLEF, Houston.
In other action, CMBA agreed te

continue its fight to get more equit­
able music licensing fees from ASCAP

One-Time News and
Public Affairs Get
Blanket Prime-Time
Waiver
Waiver of the prime-time access ruling,
Section 73.658(k)( I), for one-time­
only network news and public affairs
programs, has been extended until af­
ter an overall decision is made on
prime time (Docket 19622).

Canadian Electronics
Firm Gets OK For Office 1
in Poland
The Polish Government has approved
the opening of a sales office in Warsaw
by Conway Electronic Enterprises,
Ltd .. Canadian manufacturer and dis­
tribut or or industrial and communica­
tions equipment. the first Canadian
firm to gain entry to Poland. In mak­
ing the announcement Julius C. Con­
way. president of the firm. invited
Canadian and other firms to use Con·
way for exhibition of their products in
permanent displays at the showrooms
in Warsaw ... We assess the Polish e lec·
Ironies market al many millions over 1

the next five years." he said. Data: Con­
way Electronic Enterprises. Ltd.,
88-90 Arrow Road, Weston, Ontario,
Canada.

IBC Fixes Date For 19741
Meeting
The fifth International Broadcasting
Convention has been scheduled for
September 23 to 27, 1974. at Gros·
venor House, London. As in earlier
meet in gs. technical sessions will cover
advances in all aspects of broadcasting
and the exhibits will show equipment
from manufacturers around the world.

NCTA Publishes
Cablecasting Program
Guidebook
The National Cable Television Associa­
tion has published a guidebook to pro­
gramming for cable. which includes
lists of program sources, free and pur­
chasable, data on programming tech­
niques. studio techniques, equipment
needs. Also covered are met hods for
programming comm uni ly services
education, news, medical dala, enter·
tainmenl. Copies: $15 each to mern-

continued on page18
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""""",// ifUTe
I

,/ told you
I

/ youcould
! cutyour
I
I

\tape costs
\ by at least
\ half, would
'. youbuy
',,, that?
'''' .... .... .... ....<,•.......----

No, it's not a load of hot tape. Or seconds.You
lo it with our new, super slow speed Voice Logger
vlodel 400. It'll rack up more than 600 hours of
nudio on one 7200 ft. reel of .5mil triple play tape.
1\nd it'll do it, unattended, 24 hours a day for
12 days. (Or 24 dayswith one
·eelreversal.)That's about double
:he normal amount. And that's
1owyou cut your tape dollars by
more than half.
That's not the only feature. If a

:apeshould break, a stand-by
system can take over.At the same
:ime, the transport control circuitry
notes the failure and a memory
logic systemremembers (A) which
passgiving track and direction
and (B) record status. In caseof
power failure the memory will
automatically re-start the logger
in the last operating mode when
power is restored.

OCTOBER, 1973-BM/E
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Maintenance is simple. too. The whole deck pivots
out. All electronics are in a slide drawer.And you
can set up separate or simultaneous monitoring of
up to 4 tracks.
The picture here shows a handy little accessory.

The Model 4400 Time Code
Generator/Reader so you can
encode time without dedicating
an extra track.
Quite a nice little package. right?

Circle 112 on Reader Service Card

You can get all the specs (or a
machine) by writing or phoning
(415) 968-8389 TLX 345524
4 75 Ellis Street.
Mountain View. California 94040

®Scully/Metrotech
Recording Divisions of Dictaphone

Scullyend OPTAC ere regislercd nede marks ct DlctnplloncCorpcreuco. R~. NewYork.
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NEWS
source of advice and analysis of re­
search into energy production and
usage. The advice is primarily for use
by the Executive Office of the Presi­
dent. in particular the new Energy Pol­
icy Office. Named as director of the
new office is Dr. Paul F. Donovan,
with Dr. Paul P. Craig as deputy direc­
tor.

hers. S30 tu non-members from
CT!\. 'llX l ót h Street. N.W.. Wash­

in~tu11.D.C. ~0006.

NSF Sets Up Office of
Energy R&D Policy
Dr. 11.C. Stever. director or the N:l­
rional Science Found ation , has estab­
lished :111 Office uf E11er¡,:y R&D
Policy. tn provide an independent

People
Robert G. Giles won promotion to

the po sition of marketing manager for
Davis Manufacturing ... Roger R.
Busey is manager of An ixter-Pruzan 's

All New Advanced Design

Loai-Cari
RECORD• PLAYBACK CENTERS

Beautifully Clean Sound-Super Silent Studio Operation!
Improve your sound with the all new SMC Logi-Carts.
Superior audio quality-always consistent. a clear crisp
sound just as you want it heard! Solid state-no relays
and a heavy duty professional tape transport. Positive
capstan action that is super quiet. Rugged solenoid
assembly; plug-in electronics (circuit boards and l.C.'s).
The new Logi-Carts accept all three NAB cartridge
sizes. Available either in playback or record/playback
models; mono or stereo for either rack or desk-top
mounting. Compact. stackable modular units fit any
control facility. SMC Logi-Carts-from the professionals
in automated broadcast systems. Call or write today for
complete information and pricing.

The COMPUTERCASTERS From ,---------------,.. G I Rusl1 me lull tacts on SMC's advanced II design LOGl-CARTS. I
I II NAME I.........___ ___,

SystemsMarketing Corporation I STATION 11

1013 W. Washington St. I ADDRESS _
Bloornmqton. Ill. 61701 I ZIP I
1309) a29-6373 I I

L--------------_J
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southern office, Atlanta ... George A
Voehl was named northeast area sale)
manager for Cerro CATV cable di
vision.

A. Norman Into was named presi­
dent, C. Robert Paulson vice president
for marketing, and David E. Acker vice
president for engineering, all at Tele·
vision Microtirne , Inc .... James Opsta
is new midwest sales representative for
International Good Music ... Kir~
Hollingsworth is national sales man'
ager for Anaconda Electronics.

George A. Livergood was promoted
to be sales engineer for C-Cor Elec­
tronics ... Donald T. Dolan joined
Goldmark Communications as senior
project engineer ... William R. Sin-:
kunas became vice president for cor­
porate development of Warner Cable'
Corp.

Arthur A. Schubert, Jr. became!
chief development engineer for Neve
Electronic Laboratories in Melbourne,
England; previously Mr. Schubert was.
chief engineer for Rupert Neve Inc. at,
Bethel. Conn .... Hank Booth was'
named manager of KLWN and
KLWN-FM, Lawrence, Kansas ...
Patrick F. Hayes was appointed man­
ager of WIVY AM/FM, Jacksonville,
FIJ.

Price Correction
Incorrect prices were given in the e
McMartin ad, page 56, August BM/E.
Correct price for the TBM-3700 is
$1350; the TBM-2200A, $1400;
TBM-20008, $1275.

Financial Briefs
Digital Communications. Inc. had rec­
ord sales of $877 ,772 for the six
months ended June 30. 1973. up from
$74.489 the previous year ... Oak In­
dustries, Inc. reported sales of
$58. 128. 138. for the six months
ended June 30, 1973. and earnings of ;
$1.193.761. up from $783.968.

Briefs
Greater Media, Inc. said that they
would reprogram WHFl(FM) and
WQTE (AM). Detroit stations recently
bought, with Drake/Chenault Enter­
prises as consultants ... WTAF-TV,
Philadelphia, will put out the most
powerful TV signal in the country, 5 •
megawatts of ERP, with installation of'
new RCA transmitting equipment ...
Television Bureau of Advertising re­
ported a study of effects of advertising
on shoppers in a major supermarket,
showing far higher percentages of regu­
lar shoppers among those who saw or
heard ads.
Cable Funding Corp .. New York,

has filed suit in a Wilmington Federal
Court to enjoin Coaxial Cornrnunica­

continued on page59
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The new Bell & Howell Model 562
otical/Maqnetic Filmchain projector
delivered complete with a base

nich contains the projector controls
··• '1dheight adjustment to align the pro-·

ctor with TV camera or multiplexer.
ie projector is very much like the
liable 500 series design manual
read 16mm projector which is widely
sed in industry and education.

The Model 562 utilizes a syn­
ronous motor, chain-driven film
msport system including an auto­
tic loop restorer to assist in pro­

idi ng picture and sound into the
mera for transmission over closed
rcuit or antenna-signal distribution.

£'" he pedestal includes facility for
f~ lnsily installing remote operation from
' -control panel.

Other Features You'll Like
Optical or magnetic sound play

ack. Choose from a wide variety of
andard lamps and Bell & Howell
nses to obtain the optimum Jumen
put to the camera. A special torque
lease lever is provided when using
reís with small hubs.

Other Important Details
Projector reel arms are gear

driven, which provides quiet, reliable
operation and constant take-up
torque. The "Stellite," 3-tooth shuttle
and ground and polished aperture
plate, provides careful film handling
in the projector transport system.

Self-lubricated bearings and
other fine engineering details provide
long life. The 500 series product de­
sign is well known to the hundreds of
Bell & Howell service stations across
the country, providing a ready facility
to service any projector when main­
tenance or repair is required.

A Final Thought
The instruction books and serv­

ice manuals provide the details neces­
sary for installation, both electrical
and mechanical, as well as remote
control. Contact Bell & Howell, Chi­
cago, for technical literature and the
name of the local sources who will
help you select the best combination
of lens, lamp and equipment to project
16mm films for TV program distribu­
tion or local display.

AUDIO VISUAL PROOUCTS OIVISIOíl
7100McCormick Road. Chicago. tumors 60&45

l!I BELL e:. HOWELL
We simplify things. Life is complicated enough.
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INTERPRETING THE RULESLA&TIONS
REGU

Program Length
Commercials
By Frederick W. Ford and Lee G. Lovett
Pittman. Lovett, Ford and Hennessey
Washington, D.C.

Having elucidated its position on program-le ngt h com­
mercials in J February ~~. 1973. "Public Notice"1• the
Commission has since admonished eight licensees for
such broadcasts and has imposed forfeiture notices total­
ling $31 .000.

This article treats three interrelated topics. First, an
examination of the Commission's "Public Notice" is
presented to familiarize bruudcastcrs with the Commis­
sion's position on program-length commercials. Therein
recent Commission actions arc reviewed to inform
broadcasters of the extent to which the Commission is
monitoring this controversial issue. Second. in view oí
the numerous recent logging violation admonitions and
forfeitures. FCC logging requirements for commercials
arc discussed.

Program Length Commercials
Working definitions of program-length commercials

have been set forth in numerous FCC actions. Essential­
ly, 3 "program-length commercial" is a program in which
the commercial message of the sponsor is so interwoven
with the entertainment or informational content oí the
program that the entire content of the program becomes
an advertisement for the sponsor. In effect. the inherent
nature of the program is transformed. In one recent case.
a program which integrated explicit commercial mes­
sages into a narrative oí tourist attractions in the im­
mediate geographical arca of the program sponsor's real
estate development was determined to be a program­
length commercial. The Commission found that there
was "no difference between program content and the
sponsor's sales message ."2

The Commission has identified three basic objections
to the airing of program-length commercials. First, the
Commission finds that one of the basic tenets of com­
munications regulation. i.e .. broadcasting in the public
interest. is "subordinated to broadcasting in the interest
of salabihty.":' There may well be program material that

is informative and entertaining to the public, but if such
material is subordinated to. and intertwined with, the
explicit or veiled advertising programming, then the
Commission views the entire program as "commercial"
in nature. One case in point involved a program which
featured "speed reading." It was argued that the pro­
gram was oí particular public interest because oí its
informative nature The Commission rejected this con­
tention, stating that the primary purpose oí the program
was to persuade the public to take the speed reading
course. The entire program, including the informative
segments, was classified "cornrnercial.l'"
Second. the Commission. once reclassifying a program

as totally "commercial." finds an additional problem.
That is, such programs "almost always are inconsistent
with the licensee's representations to the Commission as
to the maximum amount of commercial matter that will
be broadcast in a given clock hour.'> Should the broad­
caster unintentionally mislabel a program as "non­
commercial." this contradiction of a prior representation
to the Commission may constitute a serious demerit at
the station's license renewal proceeding. Moreover, in
another recent case (where no action was taken in view
of post-violation but pre-hearing corrections), the Com­
mission specifically instructed that information pertain­
ing to the violation be considered in connection with the
station's license renewal application.6

Third, the Commission also regards the high incidence
oí logging violations as a serious problem with program­
length commercials. The broadcaster may not realize
that subordination oí the programming in the public
interest will render the entire program "commercial" in
nature. Therefore. program logs will reflect substantial
periods oí commercial broadcasting as being "non-com­
mercial," thus violating Commission Rules. Indeed, log­
ging violations have resulted in a substantial number of
recent Commission actions involving program-length
commercials.
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DUCH!
A couple of well aimed bricks. A

helicopter crash. Immersion in flood
waters ...

Caught up in the turbulence ofJ- news events as they happen. any
camera- no matter how rugged -

can get damaged. We ought to know.
Our rugged CP-16 TV-news/documen­
tary cameras have seen plenty of action
around the world. And. of course. they
do get damaged.

That's why we have established -

throughout the world - a network of
uthorized dealer service centers. well
tocked with critical replacement parts.and
taffed with factory trained technicians.

So that you can quickly get your "injured"
CP-16 or CP-16/A camera to the nearest
service center, m the USA or anywhere
else in the world. And be confident that
your camera will be quickly and expertly
repaired and back to you in a short time.
So you can get back to filming the action.
Fast.

WRITE FOR LISTING OF CP-16 AUTHORIZED SERVICE CENTERS.

~e·~CC>RPC>RATOC>N

Technology InTheService Of Creativity
2044 Cotner Avenue. Los Angeles. California 90025
Telephone: (213) 478-0711 • Telex: 69-1339 •Cable: Cinedevco
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or on location
THIS VIDEO WRITER
ISA WORKER!

Heres a broadcast-quality Video Character
Generator thats portable and lrght enough to take
on location. anywhere (a mere 15 pounds) ... yet with
more features for the money than any other studio
system on the market

Model D-2400 offers a 32-page. single-line
memory with random access. rdeal for tltlrng sports
vents--or a 4-page memory of 8 Imes per page for

scores. standings. weather reporting. or hundreds of
other uses Large 32-scan line characters.

The D-2400 is performance-proven rn worldwide
broadcast use for· trile rnserts. news flashes.
announcement crawls (2-speed). and video
production And. the prrce rs a low $4.500.

Act Today! For complete data. or a free on-the­
spot demonstration. write or call:

DATAVISI~~ I
15932 Shady Grove Road
Gaithersburg. Maryland 20760
(301) 948-0460
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DON'T MAKE A SOUND UNTIL YOU HAVE AUDIMAX AND VOLUMAX.

l~ -;! -.. '- J :~: -~---1
This is the team that quietly goes to work
to produce a perfect sounding program.
Audimax eliminates distortions like thump­
ing, audio holes and the "swish-up" of
background noises. Volumax prevents
overmodulation and limits program peaks,
permitting broadcasters to achieve maxi­
mum power from each watt of carrier
power. Together, Audimax and Volumax

produce a new excellence in sound con­
trol, increase audience coverage and am­
plify your station's profits.

CBS LABORATORIES
A Division of Columbia Broadcasting System, Inc.
227High Ridge Road, Stamford, Connecticut 06905

Circle 117 on Reader Service Card
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canr.our
fm
antenna
do this ...

•IJJJ)J))))

and this ..

if not,
lets
trade.
Trade in your weak signal for one
that reaches into those difficult
fringe areas, car receivers, small
portables. "Trade-in" your old PULSE
and ARB ratings for better ones.
Trade your old antenna for our "Pen­
etrator." It's the only patented cir­
cularized FM antenna. The "Penetra­
tor" features will meet your exact
horizontal-to-vertical ratio require­
ments and save you money, too!

Built to last with marine brass and
thick-wall copper, the "Penetrator"
features low wind resistance, light­
weight, high power capabilities, and
wide VSWRband widths of 1.08 to 1

200 KC.

Your antenna does have trade-in val·
ues. Write us today for prices, cata­
log and trade-in details.

24

Circle 118 on Reader Service Card

,FCC Rules & Regs

ity" in such programs. the Commission does not require
licensees to compute commercial matter.7 The excep­
tion does not. of course. apply to any programs advertis­
ing commercial products or services, nor is it applicable
to any commercial announcements.

Conclusion
The Commission has imposed more forfeitures upon

licensees for violations of commercial logging rules than
for any other single category. Such violations are fre­
quently the result of the broadcast of program-length
commercials.

The FCC views the broadcast of program-length com­
mercials as a "serious dereliction of (the broadcaster'sj] ,
duty" and the Commission intends to consider the im­
position of more serious sanctions in the future. Such 11
sanctions may include I) stiffer fines. and 2) increased
attention to commercial logging violations and forfeitures
at license renewal proceedings.

Broadcasters would be well advised to thoroughly
familiarize themselves with the elements of a program­
length commercial. and exercise caution in logging all
commercial mat ter. BM/E

•Program Le11g1h Commercials, 39 FCC 2d 1062. 26 RR 2d
1023 11973).
'Co/11111h11s Broadcasting Co .. /11c.. 25 FCC 2d 56. 18 RR 684
( 1970).
'Program Le11g1h Commercials, supra.
+Mult imedia, /11c.. 25 FCC 2d 59. 18 RR 2d 687 ( 1970).
'Program l.ength Commercials, supra.
· ll'FIL. !11c.. 38 FCC 2d 411. 25 RR 2d 1027 (1972).
'Repon and Order, Docket No. 1418 7.

*,.-- ·-
i 1.,UI:i·ª'º•"" · 1/1 llt ,, •• , '° ......_-.. .!,!•CTI!!. ::::: UICI ~~· rown I..;;~...,.~ 1 ·1·i·¡·i'i.'ii I ii"ii''!"
*Think of it as the best tester

in your bag. Only $299
Now you can get a high performance Model 8000A Digital
V.O.M. from Fluke, America's foremost maker of quality digital
mutimeters, especially designed for TV, radio, stereo and audio
service. No other digital V.O.M. gives you the resistance range
to check breakers and switches, the high resolution voltage to
look at emitter base and other transistor voltages, excellent ac
accuracy and full accuracy with a 30 second warm-up.
Measures in 26 ranges 100 µV to 1200 V, 0.1 µA to 2A, and 100
milliP. to 20 megP.with a basic de accuracy of 0.1% . Full year
guarantee. Low cost options include rechargeable battery pack, ~
printer output. deluxe test leads. HV. RF & 600-amp ac current
probes, carrying case. and rack mount. Unique self zero elimi­
nates offset uncertainty. Electronics securely mounted in high-
impact case. Service centers throughout U.S.. Canada. Europe ~
and Far East for 48-hour turnaround repair. ~

I IP.O. Box 7428.FLU KE Seattle. Washington 98133.

Get all the details from your nearest Fluke sales office. Dial
toll-free 800-426-0361 for addreu of oHlce nearest you.
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Getting a perfect picture no
Picture quality is your whole show

That's why we desiqned our
AVR-1 to make your life simpler
To solve problems. not create
them To make the v.ortds best
recordings. and play back the
world's wars/ record.nos

26

First, we made everything we
could automatic. Goof-proof.

All the corrective adjustments for
playback you'd make manually on
lesser machines are made automatically
on the AVR-1.

Playback standards selection, for
example. is made automatically.
whether it's high or low band color. or
low band monochrome.

Automatic tracking lets you play
back tapes with poor or missing control
tracks-even tapes you thought
were unplayable

Fully synchronous operation is
automatic You make no adjustments
to achieve full signal mixing capability.

Next we gave it the fastest lockul :.
time of any VTR. 200 milliseconds
You get a fully framed playback in less ··
than 6 frames. giving you "instant roll",.
capability A "wild switch" is reframedI:
in a fraction of a second, and is coveret
in black. Video is automatically restore
when the reframing is complete. ~..,

Then we made it simple to \~¡
operate. There are far fewer controls 1-:,,
on the AVR-1 You don't need a li,;
graduale engineer to run it. because
acrustrnents once made stay put.
Just set the control knobs at unity and
your AVR-1 is broughl into a standard
setup

OCTOBER, 1973-BM/E
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ompletely automatic
ecord and play on 2-hour reels,

>rteater program flexibility.
nd for pinpoint editing, the new
1 Editec Accessory is now
ble. It lets you make single­
inserts, move cue tones. and
placement.
inally, we wanted all this

11111e,automatic performance to
ine and outlast every other
n the world. Today and tomorrow.
o we borrowed digital techniques

the computer industry, to minimize
•~fleets. Integrated circuitry
d throughout.

OCTOBER. 1973-BM/E

We made countless design
changes to speed and improve tape
handling. Vacuum columns maintain
constant tape tension. for example,
isolating reels from the capstan to help
achieve the 200 millisecond lockup.
Tape rides on air cushions at all
times The tape shuttles so fast (Oto
400 ips) you can edit in a fraction of
the time needed by lesser machines,
saving you time and money.

We even eliminated the pinch
roller and added a vacuum capstan to
eliminate tape speed inaccuracies
caused by slippage.

Circle 121 on Reader Service Card

Goof-proof design and
performance like this put AVR-1
in a class by itself.

It's the VTR that helps you make
more money on the tube. Not throw
money down it.

For details, contact your local
Ampex Broadcast Sales Engineer or
write for full information.

AMPEX
Ampex Corporation
Audio-Video Systems Division
401 Broadway
Redwood City, California 94063
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Getting a
Top-Quality Audio Signal
Severalchief engineerswho are particularly committed to high-quality
audio tell how they are handling noise, distortion, stereo phaseerrors,
compression, etc.

It takes :.i cornbinat ion of great care along well-estab­
lished lines plus, in some cases, new kinds of equipment.
to get out the kind of audio a top-grade station owes its
listeners today. judging from the testimony of several
chief engineers who are on the firing line because of
their respective stations' public commitment to the
"best sound."

Their problems are the ones everybody has:
• Noise. internal and external (see also the article on a
noise resistant console. page 40):
• Distortion. including wow. flutter. and rumble in
studio reproducing equipment:
• Stereo phase errors:
• Well-balanced equipment cornb inat ions:
• Perhaps the toughest of all: finding the right balance
between compression and signal-to-noise on the air.

Most of the stations in BM/E's survey are members of
the Concert Music Broadcasters Association and. JS
such. are certainly not typical of AM or FM stat ions
around the country in small markets and large. By the
same token. however. their experiences are especially
pertinent to efforts to maintain and improve audio quali­
ty. whether an engineer wants IL) go Ji! the way or only
part way along the "best-audio" route.

The most basic good-audio rule of all needs only a
mention here: being sure. at all times. that the level at
the input to each unit in the line is far enough below the
overload point for low distortion. but high enough for a
good s/n rat in. That familiar fundamental of good audio
behavior depends. first. 011 :.i layout with amplification
and at tenuat ion so distributed that right levels can be
maintained, followed by eternal vigilance to see that
they are rnuiruained.

Choice of good audio units is another basic mostly
taken tor grunted in the responses to 8/11/Eºs questions.
We report the few cuses in which specific units were
praised.

Ronald Schacht chief engineer of WYZZ. Wilkes·
Turntables are a problem. Expensive ones aren't necessarily the
answer. Meyer Godesman. chief engineer at WTMI (Miami). finds
the $370 Technics SP-10 (Panasonic) outperforms many.

28

Barre. Pa .. has carried out a number of experiments with
the Dolby "B" system in the attempt to cut noise.
Listener reaction depended on the kind of receiver
owned. People with high-grade FM receivers (a fairly
large proportion of WYZZ's audience) got a too-sharp
hissy sound. as would be expected. People with low- to
moderate-quality receivers. probably the majority even
with a "goodmusic" station, often liked the improve-.
ment in highs. People with Dolby "B" decoders, of :
course. got the best results: a noticeable drop in noise
when they were on the fringe of the station's coverage.
Bui Dolby-equipped receivers are still so few that the
engineer. Schacht believes. has a tough decision on
Dolby at this point. He must balance the degradation for
the top-grade receivers (an important constituency for
the good-music station) against the improvement for
others.

Schacht pointed to the turntable preamplifier as the
often overlooked site of distortion of several kinds.
Some of the best-known prearnps. he points out. tend to
overload at fairly common pickup output levels, and
several also have frequency-response errors, with some
loading conditions, too large to be tolerated. After seven
or eight changes. he got good results with a unit not
usually thought of for professional use: the Dynaco
PA T-4. Completing the sta t ion's disc-playing Iine are the
RCA TU-50 turntables and Stanton 681 EE stereo pick­
ups.

Schacht agreed with some other engineers on another
practice: developing the composite stereo signal right at
the studio. and sending it to the transmitter via micro­
wave, in this case a Moseley STL unit. WYZZ prefers this
to sending audio ove: dual telco lines. for the avoidance
of a variety of noise and distortion problems.

Parenthetically: those problems can be controlled. of
which more in a moment.

Schacht also spoke about the compression-dynamic
range confrontation. WYZZ is an MOR station during
the day, and uses heavy compression, plus limiting, with
Aud irnax and Volumax units in the line. to good effect.
At night. WYZZ becomes a "classical" station and night
listeners have complained specifically about the loss of
dynamic range when a lot of compression is used. Thus
the compression is reduced at nigh t.

But that is not a totally satisfactory approach because
of the obvious loss of signal/noise ratio. which is the
bind practically all the good-music stations complain
abo u t.

At WCRB, Boston, chief engineer Kevin Mostyn has
an especially tough problem on maintaining dynamic
range because of SCA service to a large number of
customers in the area. Since the SCA programming i
background music, it must be compressed quite tightly
to function properly. But, as one of the longest-estab­
lished good-music stations in New England, WCRB must

'.I
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ve classical listeners the best possible shake on dynamic
nge and so uses a much lower compression setting on
e regular stereo programming.
Related to compression set tings are leak-through prob­
ms between the two services. Mostyn finds the CBS
lumax, with its variable treatment of high frequen­

es, something of a help on this.
He freely admits, as do all the other engineers inter­
ewed , that compression settings are at best a com­
omise for the good-music station. (All-rock and MOR
-ograrnrners have much less of a problem here.)
WCRB puts the Boston Symphony on the air live
'ery week during the season (of which more in an
companying article), and has found it highly desirable
use a Dolby "A" encoder at the input to the telco

.ies at the concert hall, with decoding at the studio end
·the lines. This gives them IO dB more margin over line
»se and, Mr. Mostyn says, they could hardly do with­
it that IO dB improvement. Not only are the concerts
rt on the air, but they are recorded for distribution to
ran y good-music stations around the country.
The same technique obviously could be used on lines

tom studio to transmitter, although line noise is likely
t• be less of a problem here. But John Gable, head of
ndio for WABC's New York station and for owned
rdio and TV stations around the country, emphasized
1e old wisdom about studio-transmitter telco lines:
n't hit them too hard; stick to the rating level of +8 in

tost cases. And, as others have also emphasized, he
vises that you always check out a telco line for distor­

ron at a level of +18 (giving you around 10 dB for
eak s, little enough in most music). The telephone com­
ny, says Gable, will fix matters pretty fast if a line
esn't check out. But Gable agreed with WYZZ that,
hen possible, a station should send a composite signal
om studio to transmitter via microwave, as in most
ases it's subject to fewer audio problems than a pair of
leo lines.
At WRR-FM, Dallas, Dave Hultsman, technical direc­

~r, uses Marti CLA units to provide a modest 6 dB of
nmpression, which has seemed to satisfy the station's
ery faithful good-music constituency quite well.
He has gone lo considerable lengths to avoid another
j oblem too common among the good-music stations:
.oor turntable performance. Anybody who listens to
rious music on FM fairly often has been shocked by
rntables that flutter or rumble unmercifully. On the
me station, on other occasions, the turntable in use
ay perform reasonably well.
This is undoubtedly in large measure a maintenance

roblem, but it is obviously to some important degree a
oice-of-equipment problem: in the opinion of BM/£.

oar turntables are among the most frequent offenders
ainst fidelity in FM broadcast studios.
WRR-FM has chosen the EMT tables, very expensive
ut also very good. To keep out of the tables vibration
om a 25-hp air conditioning compressor and other
ibration sources in the building, the tables are mounted
n sand-filled pedestals, built with particle board that is
ighly damped by its construction, reducing resonant
sponses. This "extreme" approach cleans up the bass
d allows a strong bass to be put out with a good
gnat/noise ratio.
Interestingly enough, another good-music st a Lion,
KHI in San Francisco, has gone much the same route
n turntables. Chief engineer Fred Krock puts his EMT

CTOBEA, 1973-BM/E

tables on cabinets, each of which holds 300 pounds of
sand and stands on a sandwich of plywood and carpet
lo isolate the whole assembly from floor vibration. With
that much weight, the cabinet-plywood assembly forms
a mechanical low-pass filter with a cut-off frequency so
low that most building vibration is blocked out of the
turntable. II is a long-known approach easily adapted to
local needs by any engineer with building-vibration
trouble: one form of such a sub-subsonic filter often
used in the past is a sheet of marble for the turntable
mount.

Mr. Krock's handling of the compression problem
includes the maintenance of about 30 dB of dynamic
range in FM broad casi s , using Vol umax and Aud imax
units in the audio line. He says that a wider range has
resulted in complaints from listeners that they have to
turn volume up and down, which is basically a noise
problem. But he thinks there must be a lot more people
with Dolby decoders out there before it will be useful to
start encoding al the transmitter end.

In a broadcast set-up that will not be duplicated by
many other FM stations, Mr. Krock had a severe stereo
phase problem-and the solution seems useful for more
usual occasions. A year ago, the station picked up the
San Francisco Symphony live from Paris -that must be a
one and only-using two satellite circuits for the two
stereo channels: differential phase shifts were al a fear­
some level. The Garron Phase Enhancer, says Mr. Krock,
pulled things into usable shape for them. (KKHl's live
quad and stereo broadcasts get more description in the
accompanying art icle.)

To get an independent view 01· the compression-limit­
ing problem, BM/E had a talk with Eric Small. who has
been chief engineer of several good-music stations and is
one of the widest-known authorities on audio in broad­
casting. He is currently in business for himself as a
broadcast audio consultant, with headquarters in New
York. Small puts the problem into perspective this way:
compression is necessary in good-music FM radio be­
cause there is only about 34 dB of "room" in the system
and most recorded program sources used by a "classical"
station have a much wider range, 40 dB and : p. U111i1i11g
is also necessary because of the preemphasis curve in FM
radio. That is essentially why compression-limiting in
stereo FM is a "least damage to the music" problem. Mr.
Small likes what he calls the "non-brutal" compression
of the UREL-Telectronic unit, if a skilled operator is on
hand to ride it a bit. He thinks the limiting problem
requires the addition of the CBS Labs Volumax.

For a stand-alone unit (no operator), he likes the EMT
156, when properly set up for the station's format. He
himself, after a number of years at "classical" stations, is
now working in the main for Top-SO and all-rock sta­
tions in his consulting capacity. He points out that a
"progressive" music station, because of the wide variety
of musical styles covered, may present the most difficult
compression-limiting problem of all.

And he points to the exper iment al Dolby "B" unit,
which in effect reduces the pre-emphasis from 75 to 25
microseconds, as possibly (if the claims for it prove to be
sound) the most hopeful recent development, since it
will greatly reduce or eliminate the need for limiting,
while improving the signal/noise relation substantially.
The Dolby system is now in experimental use by several
stations, and hopefully an assessment of its success will
be available fairly soon. BM/E
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Music on
••Live•• Stereo FM
Is Alive and Well
Recorded music is the sole music source, or nearly so, for most stations,
and is the major source for even the exceptions to this rule. But the
exceptions, few as they are, preserve the glory of live music on stereo FM.

The logic. technical and economic. nf using recorded
music as the main program source for FM stations is far
too strong today for any large counter-I rend to live
music to get underway.

But live music lives. in occasional programs 011 many
st ations. simply because it is too exciting to clic. The
magic is always there so that. when the circumstance
arc right. the alert station m.magcmcnt will pick up the
chance for 3 one-time ride.

In addition tu these scattered programs, ;i handful uf
stations continue to put on fairly regular Jive programs
of grc;it significance ;.111dreward for the musicallv-litcrutc
listener. In the following. we describe recent activities of
several such stations. There arc J number of others that

should be included. but information was not available at
press time: WC will t akc note of them in future issues.

In S:1n Francisco. KKHI :111d KKHl-FM. among the
leaders in "good-music" in the country. have for several
years put on quite regular live broadcasts or the San
Francisco Opera Company and S:1n Francisco Sympho­
ny. during the seasons of these organi/utions. This year
through a grant from the Standard Oil Company of
California. KKHI will broadcast opera perform;rnces­
one of each of the season's productions.

On FM the broadcasts will be in live quad. using the
SQ system. The quality of sound that KKHI gets from
its live pickups has amazed and excited San Franciscans,
on both FM and AM. That quality comes in large meas-

Ouad is Hanging Fire
As was evident at the NAFMB meeting last March IBM/E.
June 1973). a sizable number of FM broadcasters have
had considerable boosts in sales and audience interest
from using quad (matrix form. of course). But station
managers recently polled by BM/E divided in roughly
equal numbers between those working with quad and
those waiting it out for the EIA's National Quadraphonic
Radio Committee, and then the FCC. to specify a system
-a two-step process that will take a couple of years.

Meanwhile, Columbia is pushing hard to win the field
by establishing squatter's rights for the SO process. It is
available for immediate use. which means that the FM
broadcaster need only be convinced it is the right method.

A large number of FM receiver manufacturers are in­
corporating SO decoders; the audience is already large.
The broadcaster can adopt SO now with the possible
necessity of going to a different method when and if the
FCC finally acts.

Columbia has further pushed the "readv now" image
by removing SO from consideration by NORC, on the
ground that it is a going system that does not need FCC
approval for use. The counter argument of proponents of
"discrete" systems is that. if a matrix system becomes the
de facto standard by coming into general use at both the
broadcasting and receiving end, an irrevocable "decision"
has been made and no other system can later be adopted,
even though it may be judged superior. Since the quad
decision will be binding, whether made by commercial
conquest or regulatory action. we had better be sure it is
right, say the "let's wait" voices.

It is possible, however, to envision a third outcome:
fairly general use of a matrix system now. which will
educate the public to quad listening, with a "discrete" (or
other) system adopted later after thorough testing. The
changeover at the broadcaster's end would probably entail
minimal investment. At the receiving end, we run into the
moot question of whether or not the incorporation of
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another decoding system is economically feasible: it may
be out of the question. but a technological breakthrough
might also change that picture completely.

NORC has announced a six-panel program to evaluate
all aspects of the quad broadcasting systems that have
been put forward. The panels will consider. respectively:
system specifications; interconnecting facilities; broadcast
transmitters; broadcast receivers; field tests; and subjec­
tive aspects. The effort is being directed by a steering
committee. with altogether about 150 people involved.

As this was written. and with the removal of Coturn­
b ia's SO, there were six systems before the committee:
those of Darren. General Electric, RCA, Zenith. RPM,
and Cooper.

The panel on the subjective aspects is reported to be
highly active, with a series of tapes of program material
developed especially for the analysis. Listeners of a wide
range of musical sophistication are judging discrete and
matrixed reproduction for pure preference. for directional
accuracy, and for general fidelity. The tests were in full
swing as this issue went to press. and the results were
being kept confidential at that time.

Technical work continues on all quad fronts. A patent,
number 3,746,792, covering matrix systems in very gen­
eral terms. recently issued to Peter Scheiber, will be
available to the Electro-Voice/Columbia consortium and
seems likely to strengthen their hold on the matrixing
field (if that needsany strengthening at this point). This is
Scheibers second patent in the field; the first one. num­
ber 3,632,886. helped give the SO and Electro-Voice
group its original platform.

Scheiher and CBS Labs have also recently demonstrated
what they describe as improved decoding circuitry to
bring results. they claim, very close to those cf discrete
systems. Although still in the experimental stage, this
decoding technology may have important results at a later
date.
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e from the dedication and microphone expertise or
led Krock, chief engineer at KKHI. He has studied the
JJ thoroughly. for both opera and symphony. and
veloped mike techniques that preserve the "live"
und to a high degree.
Music critics and dyed-in-the-wool symphony goers
ke praise the radio sound highly. Even though the
·nanlic range on radio must be much less than that or
e reality (see article on page 28). the sense or the
.tual that excellent microphone technique can create at
ive pick-up can be musically enthralling.
On the East coast. WCRB in Boston puts on a some­
tat similar series of live broadcasts or the Boston
mphony. from one of the premier acoustic environ­
mts in the world. the famed Boston Symphony Hall.
.re , too. the "original" pickup is in quad. and it is not
ly put on the air directly (through SQ). but also taped
r distribution to many other stations. WCRB docs a
·ice-a-week SQ broadcast of at least three hours. in
dition to the symphony broadcasts.
Also as in San Francisco. the WCRB live broadcasts
ve a fanatical following of music lovers. In coopera­
in with WGBH. WCRB put on experimentally a "dis­
ete" two-station quad broadcast of the orchestra in
spternber 1969. and has been fairly regular with ma­
-xed quad in recent years. as noted in the foregoing.
One of the oldest and best-known of the sponsored
ious music programs, the Texaco Metropolitan Opera
ríes. will for the first time reach stereo FM stations live

this winter, in addition to going to its long-established
200-station AM network around the cuunt ry , and to the
CBS network in Canada,

RCA announced recently that two new consoles from
that company would be installed at the Metropolitan
Opera House to allow mixing or the opera programs for
simultaneous curriagc on the monaural and stereo net­
works. Each console has 18 mono and 28 stereo inputs
allowing for virtually any microphone array the broad­
cast engineers may devise for the pickup.

The cities that will get the FM stereo broadcasts this
coming season arc New York. Bost on , Philadclphiu, Bal­
timore. Washington. and Hartford.

Three outstanding live stereo broadcasts carried out
recently in Washington belong more to the "occasional"
than the "regular" category. L11.z Unlimited. an imprcs­
sario-t ypc o rganiz.n ion in Washiugton. sponsored three
jazz concerts in the American Theatre which were
picked up by Nut ional Public Radio :111d aired over
Washington stereo slut ions WAMU and WETA. The pro­
grams also went live tu all 158 <rations of the public
radio network. using in the main AT&T lines around the
country. The Washington consultant Iinn , Audio-Video
Concepts. aided in the technical planning [or the pick-up
or the concerts. which were outstanding successes with
NPR listeners across the count ry.

Maybe we arc seeing :1 minor trend develop. If it
increases the quantity or live music on FM by only 50~1.
we will be richly rewarded. BM/E

-Pushbutton Audio Sync
Speeds Video
ost-Production Work

rans American Video reports high efficiency with 3M Audio Synchronizer.

1 a little over two years. Trans American Video of
ollywood has become one of the largest independent
deotape program production companies in the world.
11 essential part of the firm's efficiency in post-produc­
on work, the management reports. comes from their
M Series 79 Synchronizer and Audio Recorder.
Jack Cal(]W(]Y. manager of post-production enginccr-
1g, says: "Our editors are delighted. It's so simple to use
rd does the job the way they want it done to the point
rat they almost forget it exists."
The use of the Series 79 arrangement. Calaway stres­
.s, has provided more efficient operation and lower
sts. "Before, a man had to listen to the audio track
rd manually control the speed or the video machine
ntil the two tracks were in sync. It was slow and only
; reliable <JS the opcraiors hearing. In addition. there
'ere other problems. You couldn't go into the black
receding a segment and pick up. for example, because
iere was nothing to sync from. With the new set-up
-ith the SMPTE edit code on both video and audio
ipes, it's a different situation.
"In our usual approach at present. a show is edited

>CTOBER,1973-BM/E

totally and any synchroni/cd dialogue is transferred
across so that we end up with an audio track and a time
code t ruck . These arc transferred to un 8-tr:1ck machine.
The client and the audio m:111then work over segments
of the show. adding desired material such as applause or
other sound effects. With the JM equipment, it's pos­
sible to stop and start at any point on the tape and still
achieve absolute synchronization. We keep doing this
until all desired effects arc added to the master 8-track.
Then the same machine is used to put everything back in
sync at the head and we do a mixback lo the master
video tape to produce a finished. sweetened track.

"If the operators blow any part. they don't have to go
back and do the whole show over as they did before.
And we can do this going off line using une-inch tape
machines instead of the two-inch units required with
conventional production methods. Getting away from
the two-inch machines trees those units for other work
but. more importantly, it can cut the cost of sweetening
by one-third ."

In the TAV bay in which the Series 79 is used. the
audio booth is outfitted with a Philips console. All the

31

www.americanradiohistory.com

www.americanradiohistory.com


Sound mixer adjusting control on the 3M series 79 recorder. The
Synchronizer/Reader unit is on top of the Philips audio mixing console.

Close-up of the Synchronizer/Reader which provides the capability of
synchronizing audio with video.

peripheral equipment is Ampex. including Yi- and V2-inch
tape recorders. The bay is equipped with echo chambers,
sound effects filters. etc. As to the 3M recorder. Calaway
says, "The audio quality of the Series 79 machine is
superb." The machine is used with either an Ampex
YR2000 or AYR-I video recorder.

In :.i typical operation using the Synchronizer/Reader.
a program log vs. edit code provides the data for the
search operation. The display pushbutton on the
Synchronizer is activated so that the master code is
shown on the Code Reader. The operator uses the mast­
er code as a guide to run the YTR controls until the
video tape is parked just ahead of the desired program
material. The display button is then pushed to switch to
the audio tape which is then parked just ahead of the
program segment. The digital display permits parking
either the audio or video t ape within ±30 seconds of
synchronism. With a little practice. the operator can use
the display t o park the tape as close as one second from
synchronism.

The Synchronizer is enabled by pushing the proper
button. which also causes the enable light on the control
panel to go on. When the YTR is started. the master
code is applied to the Synchronizer (turning on the
appropriate panel light). starring the audio machine with
the Synchronizer in the "address" mode. The slave code
then is applied to the Synchronizer. turning on the slave
light. and when both codes are present. the speed con­
trol signal is sent out to change the audio tape speed into
sync with the master address.

The frame offset meter indicates the status of the
tupes. converging on zero as the two are synchronized.
When absolute sync is achieved. the Synchronizer
switches ro the "flywheel" mode. actuating the flywheel
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panel light. The changeover to the flywheel mode is per
formed in order to hold the absolute sync with mini
mum vulnerability to code disturbances and maximun
uniformity of tape speed. The switching operations fo
the two modes are handled by the Code Difference
Converter.

In the address mode. the specific digital edit codes Io:
audio and video are aligned by means of a Code Differ
ence Detector in the Converter circuitry. When the
addresses are identical for four consecutive frames, the
Synchronizer automatically switches to the flywheel
mode. In this mode, the Converter extracts its data from
30Hz signals derived from the codes. These signals are
phase locked to the code so that errors are not accurnu.
lated. Choice of the se signals is based on minimum
vulnerability lo dropout. the generation of smaller errors
when dropouts occur, and immediate phase recovery on
the next frame. The flywheel mode is designed to rnain-,
ta in the slave tape speed exactly matched with the master
tape speed so that no relative drift occurs even over
hours of program length.

If all is in order when the operational stage is reached,
all the monitor lights on the Synchronizer are lit. lf1

desired. the two programs c:in then be offset by means
of designated but tons and the frame offset meter. A set
of but tons permits offsetting the slave t ape either to
leading or lagging position. Normal synchronization can
be restored by pressing the mode button.

In the present system, the operator stops the VTR
manually when the end of the program is reached The
master and sync lights go off as soon as the YTR is
stopped. and the audio deck is turned off aut omatically
a brief time afterward. The Synchronizer is aut omutical­
ly preset tu the address mode for the next synchro­
nization.

As the foregoing indicares, in the current TAY instal­
lation. the audio operator parks his tape within :.1 few
seconds of the desired address and then tells the video
man to roll his machine. TAY is happy with the results,
but is looking forward to the next generation in which
the operator sets the desired location into the Synchro­
nizer and the machine does all the tape correlation
automatically. The system is designed in the form of two
black boxes. a Synchronizer and J Reader. so that the
upgrading can be done by replacing only one box.

At the moment, only one of TA Y's three editing bays
is equipped with the 3M Series 79. It seems likely that at
least one additional bay will have J Synchronizer when
the company moves to its new plant in Burbank. Calif.

The future significance of a system like the Series 79
is considerable. Calaway points out. "The process of
videotape editing is 90% decision making. The amount
of time you spend on this is greatly influenced by the
time cost. At a typical rate of $300 an hour. its obvious
editing must suffer. By comparison. film people for
years took one man and an inexpensive Movie ola ma­
chine and put a great deal of effort in every cut because
of the low cost.

If the tape industry is ever to replace film-and I have
a feeling it will eventually-it will be due to techniques
like these.

"We haven't gotten the editing costs for tape all the
way down to film costs yet. but we are beginning to
reduce them enough so that u client can make cut
decisions at a doUar value he can afford." BM/E
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Require Accuracy?
(and peace of mind)

J]BELAR AM RF AMPLif IER _J

then buy Belar
Here's why:
•Separate 100% negative modulation peak indicator
lamp-detects the absence of carrier on program
peaks for a true 100% negative indication.
•Normal peak indicator lamp may be set to + 125%
-an accurate measurement to keep you within FCC
modulation limits. •Built-in true modulation calibrator
-means that you can check the modulation calibra­
tion at any time. •True peak reading modulation
meter-switchable to read either positive or negative
peaks, to accurately measure the short duration pro­
gram peaks encountered in today's programming.•
Expanded scale carrier level meter-allows the ac­
curate measurement of carrier shift. •Extremely low
distortion demodulator-permits accurate proofs at

100% modulation as well as accurate measurement
of program peaks. • Built-in off-frequency alarm
drivers-permits unattended measurement of fre­
quency-alarm alerts you to any ofl-frequency con­
dition. • Digital counter circuit-will measure any
standard broadcast band lrequency spaced 1kHz.•
Built-in ±20 Hz frequency calibrator-a/lows you to
check the calibration of external equipment such as
automatic loggers. •Built-in carrier-off alarm-le/is
you when the transmitter is off. •Off-air monitoring
with the addition of the RFA-2 RF Amplifier-wide
range AGC means hands-oft operation at the studio.
• 100 µ.Vsensitivity with RFA-2-hand/es the most
difficult receiving problems with ease.
For further information call or write today.

TV Frequency Monitor, TVM-2,3

TV Monitor, TVM-1~ ' I --·----
TV RFAmplifier, RFA-3 , £ !!I

AM RFAmplifier, RFA-2 ~ :--. ~ .•• -·~ 'l'"7 n I e5
AM Monitor, AMM-1---\---,nn-~.- ~~ r I ,.••~~? ,, .rr .••rt•Oft 1·c _..,.. \

Stereo Monitor, FMS-1 --...•

BELAR
ELECTRONICS LABORATORV1 INC.
LANCASTER AVENUE AT DORSET, DEVON. PA. 19333 ·BOX 826 • !2151 687-5550

Where Accuracy Counts ... Count on Belar
Cire le 158 on Reader Service Card
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Keeping Audio Clean­
Intermodulation Distortion
Testing Up-To-Date

Of the main methods for detecting and measuring distortion, the
intermodulation method (SMPTE), provides the most adaptable and accurate
service over a broad range of checks.

lntcrmodulation distortion testing or audio equipment
by the SMPTE method. since its im roduct ion quite :1
Iew years ago. has had :.t respectable niche in the audio
technology and has been considered cssc ntial in much
audio design and lab work. But 111:1ny engineers in radio
stations have tended lo depend on what seems :1 quicker.
simpler method: the not ch-fil ter test. with the tunda­
mental lest frequency filtered out and the harmonics
over :.1wide band measured to indicate total hurrnonic
distortion. Excellent instruments arc available [o r this
standard THO rue í hod , the cost of which goes up in
almost direct relation to the precision provided.

More expensive. and much more revealing. is :.1 top­
grade spectrum analyzer. This can. of course. be added
to lither methods for derailed inforrnut ion on the distor­
tion products. Or it can 111:1kc various checks alone.
usually with medium-high accuracy. depending un the
circuit Iacilit ics provided.

Recently. however. a number ofsources have provided
dut a that brings SMPTE intcrmodulatiou distortion rest­
ing thoroughly up to du t c . This h:.1' pul the IM method
to the fore :.t> probably the most adaptable and uccurutc
for all-around work by the radio broadcast engineer

The long-familiar basics c:.111be stared i11one sentence:
t wo signals. one high and one low (60 HL and 7 KHz
could be the values). arc applied Ill :1 device under test
:t11J Iil tcrs remove Irum the output o f the device first the
low frequency and then tl.c high. su thut the meter cun
read just the cr oss-rnodulat iou products which arc L·Ju,­
tered Iairly near the high frequency.

The engineering literature contains. or course. :1 large
quantity uf matcr¡al un JM testing. :111dever) manual has
:1 section on the busies. BLÍl. to take a recent example.
the manual provided by Crown for theiÍ· !MA lrucr­
modulation Distortion Analyzer provides unusual com­
plcte ncss .md Cll111paCt1lC>S in ib discussion uf busies.
together with :1 very wide range or thoroughly docu­
mcnrcd applicuuon guides. Frum this :111d 111:.111yother
sources, it i; evident that the great varietv uf distortion
conditions arising i11 different type; llf equipment 111:.ty
he 'urpri;i11g lo t hose who have depended 011 standard
manual discussions uf the method.

No method of checking audio distorrion i> perfect.
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and each has an arca in which it works best. But consic
cring :1 broad range of the most usual audio checks that
broadcast engineer will wun t tu make. the notch-filte
method ha> the following disadvantages:
• The 1111111hersfound do not consistent ly correlate witl
oifcnsiveness. because of the well-known i"acl rhar har,
monies arc not always aurally objectionable:
• The mcasurcmcnr i; very vulucruhlc to pollution b)
frClJUCllCY instahilit y in the device under lest. \UCh a·
wow and tlut ter in disc and tupe equip men I:
• The method doe' not check the very common distor
tion :.1ri;i11g from in te ruction between signals at widel,
separated points in the spectrum:
• Today the method very Ircqucn tly measures noise­
rather ihun distortion. because the distortion level ir
top-grade audio unit>. particularly amplifiers. has fuller
into the noise range in many cases:
• If the engineer wants :1 rcusonuhly complete checkout
at different :,ign:t! levels and frequencies. he i' raced with
J very long. tedious series uf measurements With :.twhole
flock pf opport unitics lo make mistakes:
• Very high accuracy in notch-filter equipment is ex·
pensive.

We c:.111 speculate that the notch-tilter method has
kept its popularuy fur routine audio checking because it
i> simple in ;et up. there i, :1 luck ur udcqu.ue competí­
iion from other methods in term, uf e:t>il) -uscd equip­
ment :.tt reusonublc CO'>I :111J high quality. :111d the hi-fi
"numbers g:1111e.. is better played with the lower 11um-1
bet» commonly round in harmonic distortion 1c,1i11g.

lrue rmodul.n ion testing eliminates the most basic
objections tu the notch-filter method by measuring the
disiun ion products Iairly close around él high-frequency
caused hy modulation by :.t much lower trcqucncv 7
Kl-11 and 60 l-11 are typical for high and low.

Since these sum- and difference-products :.11-c1·:.1rmore
discordant than the hurmonic series. the number> com­
ing out of an irucrrnod check arc 111ucl1 more likclv to
correlate with the cars assessment 1lf the quality.

Moreover. an intcrruod anuly/cr c:111be dcsigucd tu be
quite immune tu frequency instability (the tilter; du not
have tu be ultra-narrow). Further. since the measure:

com mued on page36
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SMPTE IM vs FREO
Odb equiv peak level

Teat made on CROWN CX-822

7 ~2 ipa Scotch 202...
º"

men! is of a relatively narrow band, rather than the
wide-open measurement band of the harmonic checker.
noise is far less of a problem for a very wide range of the.
usual checks. Ultimately, noise becomes a problem with
any distortion-check method. of which more 111a 1110-
ment.

Intermodulation checking does not.ª' ha' been ~0111e­
times said, basically measure an arnplifiers low-I requen­
cy distortion. but rather the sensitivitv of an amplifier's
(or other device 's) high [requcticv characteristics fu a
low-jrequencv stress. Since this kind of 'tress i\ very
common in music, interrnod checks correlate well with
the device's handling of musical programs.

Is there any constant relation between hurmonic and
intermodulation distortion? After years of discussion. it
is now generally recognized that no relation can bet
stated that covers even a reasonable proportion of cases.
One of the most important reasons is the skew given
frequency-dependent char acterisrics in the device under
test. The results vary with the source of the Ii cqucncy
dependence.

When the noise may become an important f:.icto1 in
the check. as it fairly frequently Joe' in tile hc't ampli­
ficr designs produced today. a scope or spectrum una­
lyzer can be used to show the output l rom the device
under test. Further highl) detailed analysi-, ni the RMS
values of both noise and distortion can he made with a
wave analyzer

Several sources stress the high sensitivity ni JM check­
ing to the cross-over notch distortion so common in
solid-state amplifiers. One give' the example 111 un acrual
cornme rcial hi-fi amplifier which measured o.or: d ivtor­
tion at 100 waus and 0.3"1r at I watt. But the har111n111c
check did not reveal :.i whopping ~U1'; at 31.(1 111w.1he
dynamic range frl1111 100 wat t-, 10 I 11:.111 J\ .:'O d B,
whereas musical program mute nul ha\ :.i 111uL·l1wider
range, up to 50-60 JB with the tup-g1:.1dc p1Pg1:1m
sources currently available. Thu; the high d1\to1t1011 :.it
31.6 mw , typical cross-over not ch d1\lll1 t u m (whu h
occur; mainly 111 the IO mw t o I wut I range ). w:« of
high significance in evaluating the amphficr. and was
undisclosed h) the harmonic chec] v •

The Crown IMA Analy /e r and othc: comp.u ahlc IM
instruments are competent down to the rrulhwa n range.
Checking this low range i' esscnual with \olid-\t:ttl' am­
pli fiers.

An input-output tracking met hod will g1eat I) speed
inre rrnodularion checks. A' the \1gn:.il input t(l the device
under check is curried through J \Clll'\ Pl :.i111pl1t11Jc
levels. the input tu the analyzer J\ co11e\pond111gl) ad­
justed downward. so that signals reaching the analv/mg
circuits stay at the same level. Thi' mak c-, iccuhluuuon
unnecessary during the sene' of checks. The Cr owu IMA
has a precision tracking facility with ten \tCp\ LOl'\'1111¡>a
45 dB range. 5 dB apart

Similar tracking capahiln y 1' available with ot hc: 111-
si rurncnts. or can he added hy the engmcc i 1111<1rs
willing to invest a little t1111e to the project. ll\lt1g p1cc1-
sion at renua tors or one kind or anot her.

JM testing 1; highly se nsiuve , alvo. to ovcillauon in
audio equipment. Oscilla t 1011 mav cause IM 1111/lfr 1!1e

analvzer as well as m the device under tcvt , 'º t hut an IM
checker may respond better than even :.i wideband <cope.
High-negauve-Icedback devices. ol course. are parucu­
lurly prone to RI- oscillauon and J checking method

I KM1 SUh IOKM1 lOIOh

OCTOBER. 1973-BM/E

Fig. 6. Typical mterrnodulatro n on a tape recorder. asa function
of frequency. operating at 7'/, rps.hasa low around 1OkHz, rises
at other frequencies.
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Fig. 7. Intermodulation on a tape recorder. as a function of
level. is fairly constant to about O dBm. rises at higher levels.
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Fig 8. Method of connecting IM meter to device under test to
rmrurmze noise pollution by stray magnetic fields; if fields have
high íreuuencv components in pass band of analyzer. reading
will be abnormally high.
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Electronic editing
•so precise

you might kiss
tape splicing goodby!

The new Tape-Athan 1001 Recorder/Reproducer has everything the professional
studio demands in a precision instrument, plus some exciting innovations we've added
to make the 1001 a must-see-it-before-you-invest. Here are the basics: dual capstan.
closed loop tape drive for clean, even tape travel with minimum wow and flutter: tach­
controlled motion sensing to eliminate tape breakage, stretching or spillage: newly
designed tape head section for easy threading, fast lifting: illuminated push button
controls, flush mounted.

Now for the innovations, take a look at this control panel.
-- --·---- -----cur ACW!liO rASl rwo aro• l'LAYo

With the Tape-Athan 1001 you can initiate a "balanced torque mode" on the
tape drive by activating the PLAY (or FAST FORWARD) controls simultaneously with
the REWIND control. Both drive motors are balancing against one another, allowing
the user to manually move the reels in either direction without drag, skipping or tape
stretching. You can actually move the tape so precisely for editing purposes that
splicing is virtually eliminated.

Call for complete details and specifications on the professional's professional
1001 Recorder/Reproducer (also now available in Reproduce-Only, 14 Inch Reel, and
Logger versions for the broadcast industry) or write to:

Circle 11O on Reader Service Card

502 S. Isis, lnqlewood. CA 90301 •Tel: (213) 776-6933
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THE SPEED OF SHOT-TO-SHOT
TRANSITIONS MAY BE VARIED.
HAND CONTROLS FORZOOM,
FOCUS, AND PEDESTAL HEIGHT
ARE OPTIONAL.
MEMORY CORE STORE AND COMPUTER CONTROLS ARE AVAILABLE.
WE INVITE YOUR INQUIRIES-CATALOG AVAILABLE ON REQUEST.

WHAT IS YOUR
NEXT STEP
TOWARDS
AUTOMATION?
WHEN CONSIDERING REMOTELY
CONTROLLED CAMERA SYSTEMS
THEN COME TO POWER-OPTICS.

WE HAVE SUPPLIED OVER 20
SYSTEMS FOR PROFESSIONAL
BROADCASTING IN THE USA
AND CANADA . . . MORE THAN
60 SYSTEMS IN USE THROUGHOUT
THE WORLD.

DESIGNS AVAILABLE FOR:
TEN, TWENTY, FIFTY OR
TWO HUNDRED SHOTS PER
CAMERA.

PRECISE SHOTS WITH EXACT
RECALL OF:

PEDESTAL HEIGHT .
PAN ... Tl LT ... ZOOM .
FOCUS ... IRIS.

SHOT-SETTING PANEL

ls.:o.'l~~¡s::o.¡~Fo'l~is;;o;!i;:o.11rs.:o.1
L!..J WJ ~ ~ ~ L!J ~ ~ l.!dJ ~

HEIGHTº o o o o o o o o ºEIGHT

IRIS 0000000000 IRIS

•ocusQO O O O O O O O O•ocus
ZOOMo o o o 00 o o o ºZOOM

TILT o o o o o o o o o o 71LT

PAN 0000000000 PAN

CONTROL PANEL J
e

A

-_-,
~·

A JjSHOf f"º' rl+OT lfSHOT I/SWOT Jl~OT !IS'IOTi!SHOT liSHOTjtSHOTIL:.
1 l L!..JL!.JUJLLJL!JL!.JL!J ro

B 11SHOTrHOT]ísHOllíSHons1tOr/5iiOils11or SHOT/SHoTl[Siiorll""
1 zl.!J~swr eL!JL.!.2.

a¡J POWER OPTICS, INC.
FAIRVIEW VILLAGE, PA. 19409 • (215) 539-5300

Canadian tnqu.ries contact: M. S C Electronics Ltd., 690 ConacherDrive, Willowdale, Ontario (416) 221-7546
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CTRO-VOICE, INC., Dept. 1031EM, 614 Cecil Street, Buchanan, Michigan 49107
the RESS falls to perform for any reason at all during me firs! 2 years aller original purchase. or during Its
etlme due to a defect In workmanship or materials. return It prepaid to our Sevierville. Tenn .• repair depart­
ent. We'll fix It free. Finish, appearance Items, cables, and connectors not Included. Lifetime warranty does
et cover things like abuse or operation at other than specified conditions.
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They Needed an Audio
Console Highly Immune
to ,External Noise

Roy Dodson of WAGA-TV and his staff researched and built it-totally
balanced to ground with some surprising and very useful ideas about line
amplifiers and ultra-smooth remote control using light-dependent resistors.

WAGA-TY. At lant a. had the kind of audio noise prob­
lem that it just about sure when radio and television
transmitters arc in the same building as the studio.
adding troublesome radiation to that from video moni­
tors. a bevy of motors and SCR light dimmers. and all
the other noise sources of an active office-studio-trans­
mitter complex.

About three years ago. the engineering staff decided
they must have an audio system totally balanced to
ground to get u winner's grip on audio noise. Further.
they decided to research and build the console right at
home. Roy Dodson. assistant chief engineer. took active
charge of the project. The console that he and his staff
put on line at the end of the project docs everything
they wanted it to: it is nearly impervious to external
noise: it has internal noise and distortion at extremely
low levels: :.111dflat response over the audio spectrum.
Further. the system is based on an original. highly useful
approach to line amplifier design that many broadcast
engineers may find suggestive. And it incorporares :J
remote fader control system that seems tu deserve high
marks for smoothness and originality. too.

All the electronic units arc built on plug-in cards, to
accord with the siauons philosophy of plug-in rnaintcn­
anee. The card is the Vector 8 I 2WE. ~1peg-board type
using push-in terminals. chosen rather than printed-cir­
cuit units to keep circuit flexibility.

Taking up first the basic amplifier developed for the
system. we sec a reversal of component roles that appar­
cruly has excellent results. One of the main components

Fig. 1. Miniature audio transformer which provides gain in
amplifiers developed for balanced-to-ground audio console.
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is a miniature audio transformer made by Beyer in
Ce rrnany. their type BY3SS70 (Fig. 1). It has a turn.
ratio of I: IS and was intended to match a 200-ohm
source to a 4SK-ohm-lo3d. It has an internal electrostatic'
shield. Mu-metal shielding. and continuous laminations,
superior to the split-core type in resistance to hum
pickup.

The other main component of the amplifier units is
the RCA type CA3036 IC. which has four transistors in
3 dual Darlington configuration, housed in a TO-S case
(Fig. 2 is the internal schematic), Connected as a balanced·
impedance transforming device (Fig. 3). the CA3036
with associated components has an input impedance of
I 3SK ohms and an effective output impedance of 22
ohms. Voltage gain is about unity. With a bridging load
of 600 ohms. distortion is barely measureable at levels of
O d Bm and lower. At +IO d Bm. distortion is still under
0.7Stfr. and clipping occurs at +IS d Brn.

Combining the Beyer transformer with the CA3036t
(Fig. 4) produces a balanced amplifier with a gain just
over 20 d B, an amplifier that turns things a bit upside
down by using a transformer for gain and an IC for
impedance transformation.

When feeding a 600 ohm load. the amplifier has dis­
tortion less than 0.04% over the whole audio range;
signal/noise is about 9S dB. If the amplifier is driven
from a low-impedance source like another CA3036, the
frequency response is very flat over the audio spectrum.
Fig. S shows this complete 20-dB basic amplifier: it is
used with slight variations throughout the system.

For example. it is used on the mike preamp card (Fig.
6) which starts off with one of the transformers and a
couple of FETs for the extremely low level section,
followed by another of the transformers and its associ­
ate d CA3036. The FETs were needed because the signal
of around -40 dB coming out of the input transformer 1

is too low to drive a CA3036 with good signal/noise
ratio. The chain as shown has a gain of SO to S4 dB up
to the output of IC-I. The network between IC-I and
IC-2 provides equalization and precise attenuation so the
overall gain of each mike preamp card is exactly 40 dB.

The amplifier is also used on the mixer card to
offset the insertion loss of the mixing network, which
aLlows any combination of five sources to be mixed into
one. There is also a booster unit which can be used
wherever additional gain is needed: it is a card with two
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of the basic amplifiers mounted on it.
Certainly other ways of using the combination of the

CA3036 (or a similar IC) and a top-quality transformer
will occur to engineers engaged in developing audio
equipment. The idea seems to be one of those that can
be useful across a wide range of applications and varia­
tions.

Using light-dependent resistors for remote fader con­
trol, as Dodson did in his console, looks like another
such idea. Remote control was necessary, of course, with
all the electronic units in card racks. at a little distance
from the console itself. Having the faders vary the inten­
sity of a light source. which would in turn vary a
resistance in the audio line. appealed to Dodson because
of the nearly complete isolation between control and
controlled circuit: and because the thermal lag of the
light swamps out small-scale irregularities (as from dirt)
in the fader action. This results in an ultra-smooth ampli­
tude variation in response to fader motion.

The light and the light-sensitive resistor (LOR), used
in WAGA's console, come in one unit-the Raytheon
CK-1115, which has both mounted in a T0-5 case. At 4

<? I
I

volts on the lamp, the maximum rating, the resistance is
about 200 ohms. As light falls, the resistance rises stead­
ily to about IO megohms, the value with 1.ero voltage on
the light.

A basic remote control system with this convenient
unit is obvious enough. But. as might be suspected, the
resistance/lamp voltage relation is far from being exactly
the same from one unit to another. There is the addi­
tional complication that the resistance is tempera! urc as
well as light-dependent. A substaru ial change in level.
with the fader. produces quite a temperature change and
the temperature, hence the resistance, may Like as much
as a minute to stabilize at the new level.

Dodson wanted the clear virtues of the light system
strongly enough to work for a solution to these prob­
lems. and he found a neat one. The complete system for
control of one audio line consists of I) a fader carel
on which the signal passes through a basic urnplifier
combination, followed by a balanced pair of the light-re­
sistor units for level cont ml. and ,1 CA>036 for low-im­
pedance output; and 2) :1 bridge card from which the

continued on page 60
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Fig. 2. Internal schematic of RCA
CA3036 IC, a dual Darlington unit in
T0-5 case,which provides
low-distortion, low-noise impedance
transformation, asshown in following
diagrams.

0.22/ao j
IOIJK

z!ZP!w

I _4

BEYER
2'1QO ~ /1 / t Tl(/"V3~S70So/. .
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-112-V !?£6.
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/o« ~' 600.fl.s~ J.0111J
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+12V RE.6
Fig. 3. Method of connecting CA3036
IC as impedance transformer. Input is
about 145K ohms; output 22 ohms; gain
about unity.
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Fig. 4. Combining transformer and IC
circuit produces an amplifier balanced to
ground, with 20 dB gain and extremely
low distortion and noise.
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Fig. 5. With second CA3036 at input,
the basic amplifier has flat frequency
responsebeyond audio spectrum at both
ends,with extremely low noise and
distortion.
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Oii-line
Audio Automation
By Carl De Wilde and Saul Walker

Readers have asked for an article on automated mix-down of audio. Here it
is, along with a description of what's possible in tape editing as a result
of time code synchronization.

Aut ornatic control is becoming routine in the broadcast­
ing industry to the extent that some stations now oper­
ate virtually unattended. The equipment involved varies
all the way from simple timing motor sequencers t o
complete gene ral-p urposc digital computers. but in all
instances. the desired functional sequences are known in
advance and are pre-programmed to occur upon initia­
tion of appropriate commands. By interfacing business­
oriented data processing systems with the on-line control
systems. brnadcasie rs are also able to integrate billing
and time availability with on-air functions. It is now
possible to extend aut ornation to pre-broadcast activ­
ities: i.c .. to automate operations in readying program
content prior to playing the material on-air.

Recent developments in the recording industry now
make it possible to automate several off-line pre-broad­
cast activities which presently consume so much time
and energy. For example. Automated Processes. Inc. has
developed ;i tape machine synchronizer and spliceless
editor called "Maglink:" and. in cooperation with Alli­
son Research. Inc. of Nashville. Tenn .. they have pro­
duced a self-progrurnrning audio mix-clown memory
system.

Maglink synchronizer
Synchronization can be used to simplify both audio

and video editing and is a natural for "sweetening" video
tapes. Following is a brief description of the modes in
which the system can be used.

Recording, When Jn initial recording is made on the
master and/o; one of the slaves. a data track is recorded
on each machine at the same time. This data can contain
the actual time of day. or may be set to any arbitrary
Lipe position when additional material is recorded on
either one of these machines. They can both be Jocked
in sync during the recording.

If additional material is tq be recorded on a machine
on which a data code has not yet been laid down. the
code can be dubbed from any other machine in the
system.

Synchronization. Jn this mode the master machine is

Messrs. De Wilde and Walker are engineers at Automated
Processes. Inc .. 80 Marcus Drive. Melville. N.Y.
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operated in normal [ushion and all slave machines follow 1

the motion of the master precisely as though sprocketed.
All slaves will be running at the same speed. and could
be in the same location as the master However. any or
:111 of up to six slaves can be offset or shifted with
respect to the master by entering the desired offset
through the keyboard. or by depressing the ADVANCE
or RETARD pushbutton. The latter provides a means of
gradually increasing or decreasing offset at a rate of
approxirnate ly two frames per second until perfect lip
sync is achieved. Total offset is limited only to the
maximum count of the time code, which is over 31
hours.

Search. Any of the slaves. as well JS the master. can be
maJe to search for. and stop at. a Joell ion that is
entered through the keyboard. If the master is stopped
at :1 certain location. the slaves will follow since they are
all Jocked in sync to the master.

Pre-programmed operation. Pre-programming may
well be the most useful feature of Maglink since it
provides a means for automatic splice less editing.

In the pre-programmed mode. while the master goes
through a normal run. the slaves will go through their
individually preset programs. e ach consisting of J num­
ber of search and park operations. sync operations with
or without offset. and some related switch functions.

A total of over I 000 operations or cues may be
executed. with one operation being defined as the com­
plete process of searching for a location. parking there,
allowing for a ten-second pre-roll so that the machines
will be in sync when they reach the pre-programmed
location, switching on and off the master record and
slave audio or video, and finally unlocking the machines
at the completion of the cue.

The basic organization of Maglink
A central processing unit supervises and controls all

operations within the system. in addition to executing
the necessary arithmetic and logic operations. It controls
a central semiconductor memory while it receives it
instructions from a Read Only Memory. It scans the tape
machine time codes and the status of the control panel,
sends out commands to the master and slave machines,
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and updates the position readout displays in the control
box. In its standard form. Maglink can cou t rnl ;1 111:iste1
and up to six slave machines at the same time 111:1chi11es
that may all be different.

The control panel is shown i11 Fig. I. The display 011
the control panel is divided iut o two sect ions, each
~onsisting of eight characters. The lower half displays
the location of any of the machines in the xystcru , as
;elected. The upper half displays the dat;1 Ill which the
machine in the lower half is synchrouizcd . Usually this
means that the top will display the position of the
master. although in the case of a search it will dixnlay

•

Ilic locati1111 111:11the machine selected i11 tl1e l<>wcr hal l
is searcl1i11g l'or. 11111u1sl 111<1dc'1i1·\y11chm11i1:1111111. l hc
lower hal l will 1101 xliow tlll' ;1ct11:rl pmili1111 111 t lic
selected machine. h11I r:ilhL:1 the di l tc nucc 111l11c:1l11111
between I he Sl'kCIL:d 111;1clii11l';111d1l1L:111:1cl1i11l'I<>which
it is sy11chm11i1.ed. Tl1e act u.¡l tune c111k l:11d d<>w11<>11
the l:1pc is i11 ;1 complc+cly hi n.rry 1111111:11.wi t h :1 111;1x1-
111t1111C!llllll cqui v.tlcu t I<> <>Wt 3 I 1111111,.'I ltl' cc1111;rl
processor convc rt-, t lux d:1l:1 i11111;111y ,,¡ livc 1111111;11\.:1\
selected 011 the l'rnnl p.mcl <>I t hc c1111lr<>I h<>\ 1111
display i11video. liln r. 11r í imc ,1;111d:11d\.

Time code. /\ .\()()lips hiu.uy ;1ddrc\' crnk I\ I 1cq11t:11-

•~·
""•c.,o...,o.,.;

'"•..,
•.•••••,j '"

Jr1c

'""'•rs'" ,,•• ,,,.1,...._'

•

Fig. 1. Control panel tor Maqhnk
synchronizer .

.l,!IQI(> IN ------i

t'lfV{l

((IN!Rl ---·
caur

Fig. 2. Simplified block diagram of
mixdown memory system.

o o ~ MULllTRACK
AUDIO
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I
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AUDIO
OUTPUT

I I
EDIT EQ1l
COOE CODE. l .i I

CONTROL ! CONTROL i, -
/.1AGUNK-·-·-·-· ·-·-·-·-· SYNCHRONIZER

PROGRAMMER

WRITECONTROL LEVELS IDCJ
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Fig. 3. Block diagram of audio
mixdown memory with
Maglink synchronizer.
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cy stu t t key (F.S.K.) modulated on a 3.2 kHz carrier,
and mixed with a second F.S.K. modulated signal of a
bit rare and carrier frequency two orders of magnitude
lower. The most apparent advantages of this method are
that the data signal does not contain any frequency
component above 3.5 kHz. and that additional data can
be stored on the same track at one or more higher carrier
frequencies. The advantages of F.S.K. modulation have
long been known in the data-telecommunications indus­
try. because it allows data to be transmitted using only a
narrow part of the frequency spectrum. When, however.
data is being recorded in this form and reproduced at a
different speed the signal can no longer easily be de­
coded because the carrier frequency may differ substan­
t iully Irorn the original and may be changing continuous­
ly as well.

Maglink. therefore. utilizes a digital filter of a pro­
prietary design. which allows decoding of the data over a
range (If 500 times to .02 times the nominal reproduc­
tion speed. thus allowing faster slewing than any ma­
chine cun provide today. 3S well as ext reme Iy slow

handslewing. The unit will even read data at fast speeds
with the tape lifted off the head. It requires a signal-to
noise ratio of only 6dB including crosstalk from adjacent
tracks and will reject false data when crosstalk is higher
or when a temporary loss of data occurs.

Because of the substantial change of level that can bet
caused by such great speed changes, and by lifting the
tape off the reproduce head, an AGC is provided in each
input. (AGC is one of the few analog circuits in
Maglink.)

SMPTE code compatability. The proposed SMPTE'
time code has ach.ieved considerable acceptance in the
industry. Therefore. a converter was developed which
permits SMPTE coded tapes to be controlled by Maglink
without disturbing the SMPTE-coded track.

Automated off-line m.ixing
Multi-track audio program material, although recorded

live. is usually m.ixed off-line to produce the mono or '
stereo end product (sweetened sound track. jingle, etc.). I

A viable automated mixing system, whether for music,
continued on page61

Typical Maglink Applications

:.'.'('ll •.1•I
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CQNfRQl '"'SLAVE

1 •0(

1. Synchronizing audio tape recorders.
Maglink will keep two or more ATRs in sync. For ex­
ample, two 16-track ATRs can be connected to function
as a single 30-channel ATR by means of the edit code
recorded on one track of each tape.

(APSfAN
:..ND •.()l10"­
C0NTROlSHflll -1L!ht.•'

~ TF;
'·'ASl[R

CODE I CODE

After completion of the audio mix the "sweetened" audio
is recorded on the audio track of the Ouadruplex VTR
master tape from the ATR. Perfect synchronization is
maintained throughout the entire sweetening process (in­
cluding offsets where necessary for lip sync) by meansof
the edit code.

VIDEO

•:nD£ CODE

\'IOEC
$1\ITCHER

4UOl0 OUTPUTS

VIDEO

CODE

3. Synchronizing video tape recorders.
Maglink will operate two or more VTRs in sync, in
accordance with predetermined cues entered in the pre­
programming mode. This permits spliceless editing and
previewing with inexpensive slant track tape. Editing of
the original quad tapes may then be automatically accom­
plished. using the previously programmed edit code for­
mat. The pre-programming function may also be used for
audio tape editing.
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2. Synchronizing audio and video tape recorders.
Magiink will keep one or more AT Rssynchronized with a
VTR while recording for audio "sweetening." The edit
code is recorded on both the ATR and VTR while a
helical video dub is made from the quadruplex master.
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The Quiet One ...

Time waswhen hand-held microphones could mean a handful of problems.
Now, the Shure SM61 professional omnidirectional dynamic microphone
combines sleek good looks with extraordinary reduction in cable and han­
dling noises.TheSM61is built around a shock mount that effectively reduces
cable, handling and mechanical noises to insignificant levels. A super­
efficient "Blast Barrier" cuts wind and breath noise to a negligible minimum.
Smooth, wide-range response produces an extremely natural, coloration­
free sound that does great things for speech, vocal music and instrumental
pickup. The SM61 is beautiful to look at, a delight to work, a pleasure to
hear. Write for a complete data sheet to:
Shure Brothers Inc.
222Hartrey Ave., Evanston, Ill. 60204
In Canada: A. C. Simmonds & Sons Ltd.

Circle 161 on Reader Service Card
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AES CONVENTION REPORT:

Audio Approaching
The Digital Era
New York meeting also shows quacl battle in full swinq, noise reduction
systems qe t ting a toehold in broadcasting, high-quality tape machines
abounding, video disc looming over the future of other audio recording media.

i\11.1111,·1ill'.1\lh .llfl'lldcd ,1111\\!<II flt,·
\11d111I 11~llll'L'lllll" St1LIL'f\. 11t,·I 11111-
\1\llt ( tlil\l'lllltlll. w luc h I.Ill ,If iltl•
\\.tld111l·•\\ltlil.I ¡¡,.,,-1 111'\L'\\ Y111J...
:--,,-,,1,·111hl'1 J(f.J '· ,·1111111.1\l/l'd iltL'
'I I l' 11~I I1 •>! 1111dL'I ii 11l~ Il' \ t1I11f1111l.11\
11,·1llh 111.111d1<>1.11lt,·1t h.m 1.11,1111"t lu:
,1111.11111111\J,11IJ111¡cIll'\\ h.u dw.u ,' 111
11ll' f Ill""

JJ¡,· llll'l'llll)' .11'1111111\ltkd \l'I\ \\l'l­
ltlllll' .uul l'lllitll\l,l\flc,tll\ ll'Ll'l\l'"
ct1ll\t1J1d.1lltlll .uul l'lli.ll)'l'llll'llf 11! fill'
J' Itl I l'" Itl 11.\ \l' Il \l' td If\ it I\ It 11 \ .111d
l'l'l'l'•'c 11\l' 1111 11' ptl''l'llf .tclttl'\l'·
111l'il1' 1111, .l'l'l'l I "' rlt,· 11111~1.1111
c.lllll' i lu ouuh .m l'\lL'iktlf ltt\Jt1llL.tl

dl\pJ.t\. ,¡ \l'!lL'lhil L'lllL'll,1111111)'.md
111'1111Lll\L'n,·11111~111.111'l1l'l1.11L·drite
fll'.lfllll'llf td 11111\ILtl\L'I lill' \\ l111k luv­
flit\ 11! IL'Ltlldlnl" .. tlld m.u cn.rl Ill \l'\­
l't,tl "' 11t,·IL'dllllL.tl l'·li'L'I\

) JIL' e'\ltlhlf Ill p1tdl'\\ltlll,tl .lllliJtl
l'l¡ttlpllle'lll 111el11lkd.11111111he•111' ncm-,
111p11111e'lllll'le'\f Ill h111,tdL,l\le'I\. !'1111-
elp.til\ Ltlll\llk\. ,t1ldlt1 l'ltleL'\\IJl~
L'<!llli'lllL'llf. f,tpL' IL'Ltll<kl\. ll<ll\L' IL'­
dtlef ltlll \\\IL'lll\. '\L'\\ ucm-. Ill 1111pt1tl­
.uu c .tppL'.11lllltkl iltL' IL''l'L'e 11\e'111.111-
ul.u ruu-r v u.unc-. Ill lite· L'\lt1h11 Ltl\L'l­
,l)'L' ihu !1dJ11\\\ t lu-, cllll\L'l)fltlll <um-
111.11\

JllL' \t1LIL'I\ 111.111~111.tfc'd.I lle'\\

\'Vu.1ull y ni 1tw rnod1•1 n
< nn,nli· V\'.1\ 'hown hv
NPv1• ,md m.mv 01h1·1 <.

/\wl10 '\·11h•<1 "\ 11<htOnt/trlq

w.¡-, l nq .11 A[ S S1·v1·1.1l
tn.m u t.« t trtr-r ', '"()\l\Wll vuc h
'Y't1·1n\

H1o;,to11<..1I i0).h1h11 qo t h.(•t•n
.1111·1111011 Thi· lonq wdy d1o;,c,
Ii.wt·< onu:w.i-, 1·v1<1f>n1 m
PdJH'I\ which rh'<:.rr1h1.:rl lht·
Tf'frl1•c v•rl<·o rl"r

award pf -pccial in te rest tu engineers:
;1 hie nnial prize Ior the bcvt paper pub­
lrvhc d 111the Journal over the two-year
pcnod. The lir't such award went to
Jarnc-, V. White (then of Stevens Insti­
tute. 110\\' ar CBS Labs) for his paper.
..Mcch.nucal Pia) hack Losses in Wide­
h.111dPhunogr aph Pickups ... Inducted
\1 c ic .1lll'\1 prcvidcnt John J. Bubbers,
\I'll" 1, vice president. engineering. of
:\c11u,t1L Research. lnc.: :111d :1 new
p1e,1dL'lll-.:'iect. John brglc of Altee.

OthL'I SllCIC't~ dcvelopmcnr-, in-
cluded tile appoin tme n t of Stephen
Tcuunc r , Gorham Audio. :J'> the first
1111c111.1111111JIvice prcvidc nt . with the
,1,,1g11mc11ttt1 Cl>l>rdinatl' growing in­
IL'IL''t in tite Society in Europe and
,\,1.i: and the Iormat inn (lf -ccu-urs in
l).tll.1'. Tc va-. and Navhvillc. Several
other rcgilln:.il vcct ions arc in the proc­
L'" t>I lorrna uon .

,\ p.1pcr th:.it curnhincd :.i summary
11! the p;1,1. <t arcmcut about the pre­
"'llt .. 111dthoughhtimulating projec-
11,1111111<1tite l ut urc . w:1:-.thu t uf Ste­
phcu lcnuucr <Ill d1'c recording. Mr.
Tc1111llL'rrcnuni-ccd delightfully about
pn>fl'"ltlll;tl di-.c recllrding in New
Y111J...111d l lollv wood in the pre-tape
era. .uul nut ed the widcvprcud cvpecta­
l ion. when 1:1pL'recording first made
it , appearance. thut the disc was
"rhrouuh ." l lindsiglu . or course. tell
11, 1'1:11the di:-.c wa' f;1r from through
in lll--17: it ha' ,J10w11 ;111apparently
inc vhauxi ihlc ahilit ,: Ill rise to new
technical levels and keep ifs place in
1 he 'un.

The latest and most spectacular
cx.unplc is. o l course. the video disc.
Mr Tcmmcr supplied some interesting
ha,ic dala 011 the Tcldcc video disc
svsicm which will get the commercial
go-ahe;1d in Europe this winter. The
dat a showed that the packing density
ol the system is f;1r superior to that of
any other currently used system. tape
or film.

Not only is the video disc certain to
have enormous impact in video enter­
tainment arcas. hut it has a staggering

continued on page65

OCTOBER, 1973-BM/E

•www.americanradiohistory.com

www.americanradiohistory.com


= . :.
~ .

It's no song and dance.
:you're processing video signals, you've
rotenough to do without worrying about
re equipment. So at 3M we've reached
tto our repertoire and come up with a
.andful of reliable video products that
/ork like magic.
The first trick out of the bag is the
elical VTR dropout compensator. A
ombination dropout compensator,
.ltra-stable processing amplifier, AGC
nd automatic chroma level control,
corrects, cleans up and stabilizes
.elicalVTR signals.
Next on the bill is the only dropout
ompensator made that provides proper
olor and luminance replacement for
tuedruplex VTR's. The 3M system elimi­
.ates white and color flashes, color
aismatches and grey-out values, while
neinteininq full video stability and color
rterlece even through multi-generation

CTOBER,1973-BM/E

dubs. An interface kit for your VTR and a
test tape are free with your order.
The perfect partner for either of the

above units is the 3M dropout profile
recorder.Operating on-line, it records an
hour of playback on a 5" chart for evalua­
tion at a glance. Tapes too degraded to
use for new program material can be
stored along with a permanent record of
their performance. The recorder includes
a built-in calibrator and remote control.

Our color video encoder works its
magic by supplying a standard NTSC
color signal from any 3- or 4-channel
camera, low-priced or high-priced. [ts
unique all-diqital color bar generator is
exceptionally accurate yet never needs
adjustment, while its just-as-unique
video input clamping eliminates low
frequency hum and noise. Other circuits
provide sharper, crisper pictures,
improved color fidelity and automatic
green channel luminance in monochrome.

And as our last act (for now), there's

VIDEO PRODUCTS 3m
mincom Division i:amPANY

Circle 162 on Reader Service Card

our IO-channel bridging video switcher
with audio-follow Frequency response is
::!:: O 25 dB to IO MHz, low frequency tilt
is under I% and isolation rs 52 dB at
3 58 MHz Both the center conductor
and video ground are switched, so con­
nections are easily made and one switch­
ing has no effect on other switchers
looped to the same input Routing
switchers up to IO x 20 are readily
assembled.

That's the 3M Video Magic Show
We've had to be brief. so why not contact
us for the details? [n the meantime, you
might like to know that in spite of the
high performance, we're more than
competitively priced.

And 1fthat's not magic, what is?
Mmcorn Division, 3M Company, 300

South Lewis Road, Camarillo. California
93010. Telephone (805) 482-1911.
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AMPEX MAKES THE WORLD'S B~
AMPEX MAKES THE WORLD'S B;:
AMPEX MAKES THE WORLD'S B;~
AMPEX MAKES THE WORLD'S B.
AMPEX MAKES THE WORLD'S B:.
AMPEX MAKES THE WORLD'S B~
AMPEX MAKES THE WORLD'S B;:

FULL COLOR VIDEOTAPE TELEPRODUCTIC
CAPABILITY ISWHAT MAKES THE AMPE:,
VPR-7950THE WORLD'S BEST$40000VTR.
Wlu-n ,·011ha ve to put together
snph islicutccl. broadcast-e¡ ual ilv
tcleprocluct ions in full color, the
Ampex \'PH-1950 has c\·cn·thing
vou need.

Because the \'PR-7950 is
Hi-Band (í-10 \ITLr.), mm
broadcast or cahlo originations,
as "·ell as vour multi-generation
dubs, will he arnazinglv true.

48

D.O.C., \·cl Comp and processing
amplifier modules increase picture
quality even more, to satisfy the
discerning professional.

And because the VPR-í950 has
an integral Time Base Corrector,
the signal will meet or exceed
full FCC/ CCI R broadcast speci­
fications for both monochrome
and color material.

Ampex packages the \'Píl-í950
in both low-hoy and overhead
monitor consoles, with a choice of
optional video waveform and
picture monitors and vector dis­
play. Order the complete package,
and vou'll he in the broadcast
production business; ask for Fewer
options, and you'll find a happy

flt with most industrial reqi
men ts and budgets.

The host way to test our:
is to ask for a dcrnonstratim
Contact yom nearest Arnpe
Office or A111pcx hcadq uart
in Redwood City - we'll re
the message.

Ampex makes the world:
videotape recorders.

October. 1973-BM/E
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'.QOOOVIDEOTAPE RECORDER.
5,000 VIDEOTAPE RECORDER.
,'-/,000VIDEOTAPE RECORDER.
QOOO VIDEOTAPE RECORDER.
2,000 VIDEOTAPE RECORDER.
óOOO VIDEOTAPE RECORDER.
l,600 VIDEOTAPE RECORDER.

[AMPEX I
·"orporation, Audio-Video Systems Division, -Wl Broudwav, Redwood City, CA 94063 · (-ll.5) 367-2011

ctober, 1973-BM/E
Circle 120 on Reader Service Card
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It's the Neve 8014. Take your choice of three
different meter configurations (shown above).
Whether you need a 4-track or 8-track or economy
16-track console, the Neve 8014 will meet your
needs to perfection. If you wish, start small and
expand later. This versatile console can "grow"
as your studio grows.

Fully fitted, the 8014 features 16 input channels;
4 Pgm, 2 Rev and 2 Cue mixing buses; 8-track
monitoring and metering; 4 limiter/compressors;
talkback and slating; test oscillator; and solo
function. Deliverv is almost immediate. As in all
Neve Consoles, total harmonic distortion is
guaranteed to be less than 0.075%.

The sound of Neve is worldwide. Our audio control

consoles are used for music recording, film pro­
duction and broadcasting in studios in 40 countries. 1

Call or write us for more facts. Chances are, we
can help you record some new highs in profits.

'I

Rupert Neve Incorporated, Berkshire Industrial Park,
Bethel, Conn. 06801. (203) 744-6230

Hollywood: Suite 616, 1800 N. Highland Ave.. ~
Hollywood, Ca. 90028. (213) 465-4822

Nashville: Telephone (615: 255-4315
Rupert Neve of Canada, Ltd., 7528 Bath Rd.. Malton. I

Toronto, Ontario. Canada. (416) 677-6611
Rupert Neve & Co., Ltd., Cambridge House. Melbourn.

Royston. Herts. England.

Neve/V
Circle 122 on Reader Service Card
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:fow polystyrene-dielectric coaxial ca­
les come in standard .412 in ... 500
n., and .750 in. sizes. Compath 3 and
f cables have either solid copper or
,:opper-clad aluminum center co nd uc­
ors, with several jacket options.
.iYSTEMS WIRE AND CABLE. 275

otorized zoom lens has five-to-one
,__nge. Model V l 8-90M is 2/3 in. diam­
ter, designed for CCTV and surveil­
nee systems, with rating off/ 1.8 and
ijection molded polyurethane clrive
ears bonded to the lens. VICON IN-
USTRIES, INC. 276

-way power divider/combiners have
sertion loss ranging from 0.5 dB to
bout 2 dB, isolation of 25 to 30 dB.
eries MW-1200 comes in a wide range

l~f frequency coverages and number of
utputs. AMERICAN ELECTRONIC
ABORATORIES, INC. 277

ound diplexer for broadcasters and
ommon carriers has less than 0.5%
arrnonic distortion, and 70 dB signal/

••oise ratio. Model SBC 415 has an
ptional low-pass video filter providing
O dB or more of attenuation of un­
anted components above the 5.5
Hz pass band. SCOTT BUTTNER
OASTCOM. 285

ariable equalizer/feedback controller
duces acoustic feed back in sound re­
forcement systems by smoothing out

eaks in total system response. Model
61 O has variable-depth filters and

oil-off switches to allow reduction of
eaks. SHURE BROTHERS. 286

CTOBER,1973-BM/E

Self-contained digital alarm clock cir­
cuit can drive ;1 flourcscc nt luhL· or
liquid crystal display d ircct ly. Model
MM5316 has all t hc logic and dccodinj;
necessary for several t y pcs or clock x
and timers. It is triggered hy ;1 50 II;
or 60 111. input. and display may hL·
timed in hours and minutes. minutes
and seconds. alarm set lime. or sleep
time. N/\TION/\L SEMICONDUC­
TOR CORP. 278

Mobile self-supporting antenna tower
rises to I 00 feet. is mounted on trailer
which also carries power for autornat ic

extension of tower. Eagle mobile
tower can operate from a base 9 ft. 6
in. wide, withstands winds to 40 mph.
Hydraulic system controlled from
trailer extends tower. About $85 ,000.
EAGLE ENGINEERING CO. (UK)

290

Line of function generators includes
units at 5 MHz, I O MHz and 20 MHz.
Series 500 generators have DC to 65
MHz analog capability and IO ns rise
time for digital capability. All have

I000: I c x t c rn al vol Iage cont rol ol l rc­
quc ncy . /\IL ·11:c11. 282
Audio control center ha' I() Iu ll <terco
in put s , I O stereo remole: line input s.
'tra1ghl line tudcr-, wi t h cue povrt ro nv.
Langevin Series IO h;.i~~1f~1il-,ak auto-

- .- ..........

switched dual power supply and dual
10 wait monitor amplifier. $5.365.
CETEC. INC. 279

Coaxial directional couplers cover 2 to
18 GHz. Model I 16920 (dual) and
11691 D (single) have directivity above
30 dB to 8 GHz, over 26 dB to 18
GHz. with ±I d B variation over
the frequency band. HEWLETT-
PACKARD. 283

Twenty-channel remote switching
system allows transmission of switch­
ing signals over the coaxial cable. No
hi-directional filters are needed and
there is no interference with normal
programming. COMSONICS. INC. 284

In-line chroma keyer is designed to
key with any NTSC signal, from tapes.
network feeds, or cameras. Model
2860 has a remole control panel which
can be up to 500 feet from the main
unit. DANSCOLL. 280

Low-cost demodulator receives off­
the-air signals, provides composite vi­
deo-audio signal. Model DEM9 I 9 has
plug-in modules for easy servicing,
four IF stages for high sensitivity.
$349. SC ELECTRONICS, INC. 281

continued on page52
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Accessories
a la earl
• Taoe cartridges
• cartridge Racks
• cartridge Winders
Everything you need 10 improve and up­
arride your 1,1pp cartridge or eranon s tS
now ª"a1lable t r orn Broadcast Elec1ron­
re s I ne

Rack 'em
UD
Spot master eCHI ridge
rackc:. come n nine
cr t t e re n t models
holdong 20 25 40
72 100 ;ind 200 can nooc s Tou can qet
tree-standina uoor rac+ s iabte lop
r.ici..s la7y susan raci..s v a!.
mouro eo rac+s even rac~-mounted
rac ks Our catstoo snov.s all or them

Wind 'em
UD
Our handyTP-18 cer­
t ridge winder lets
you ereal e your own
carts - any leng1h
No neer1 10 restrict
your cart o perauon
10 sroc k siz es or to tie up vcur conven­
uoo at ti'!Pe eou.ome ot 1o.~d·ng cannoce s
Oouon at tape 11m•"' n-ov.dos pre r ise-to­
ine-se c ono c11l1br;i11on ío r mai..1ng e xact­
length tapes

... and
olay on I
The best carts are
Audropak and F1del1.
oac We sroc « them
rn all sizes tor rrn-
medial€> delivery no rrnrumum order
Empty cans too plus DL cans (tor
Snotrn aste r delay rnac n.ne si a anment
carts bulk 1;¡pe tape t aqs aurornat.c
splice tinders demagnet z ers splicers
ao d eve rvrruno else you need to enjoy
the ousrvouuon ccnven.enr e of modern
race cartridqe oroaoc asuno Its all wau.
me tor you lrom 1he world leader
in tape cartridge svsierns and eou.prne nt
Call or wn1e today tor lull .ntormauoo

BROADCAST ELECTRONICS, INC.
---- A FllmwaysCompany----

8810 Brookville Rd Solver S~rong Md 20910
13011 588-4983 • TWX 710-825-0432

Circle 156 on Reader Service Card
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PRODUCTS

Video recording system puts date and
time to the second on each frame.

u~e
I

Video Sentry provides record for ver i­
Iica iion or program logging. VIDEO
SENTRY SYSTEMS. 298

DC conversion of SS-III motion pie­
lure camera include, A nge rue ux
12-1 '.:0111111 Loom lens. viewfinder.
400-loot Mitchell magav ine and inter­
nal 12-volt 600 m.a.h. hat t e ry. Frcvzi­
Cordless Conversion .rl-.o include' sepa­
rat e buttery climinut or/charge r t hut
allows charging battery in or out of
camera. or powering c arne ru from
115-vac line. FRFZZOLINI ELFC­
·1RONICS INC. 288

Transparent color film a d dx hiack-o n­
hluc to long l i-t of color' avuilublc.
Trunsp arc v film. for overhead projec­
tion .md art ap pl ic at ro n-. 1' developed
in ordinary Lip wa te r in ;11ru nspa re x
procexso r. in about 20 seconds. Reso­
lution i' about 4 line,/mm. S 15.00 for
50 X', x 10''2 shcet s, AGFA-
CEVAFR"I. INC. 305

Two-inch videotape t or Ampex 660
and 1500 video machines i' available
on metal or plastic reels. Silverch rorne
tape come' in .rn. 60. 120. and 260
minute le ugj hs. KAREX. 310

Extruded aluminum heat sinks con­
ned tot ra nsist or« and SCR flat packs
with 'ink mounting tah~. Serie' 1300
and 1400 include mounting spacings
for a variety of trunsivt or cuse sizes.
and have a variety of vt and ard finishes.
PRECISION DIPBRAZE TOR. INC.

291
Arrester mount hold> up to three g:.is­
tuhe lightning arresters for CATV
<ysierns. Model Tl 1-507 mount has
common ground Ior all three clements.
a nd mounting fasteners that mat e with
hoot and pcd cxt al bolt holes. TELE-
COMMUNICATIONS INDUSTRIES.
INC. 292
Microphone with flexible gooseneck
mounting and spri ng-re t ur n 'witch has
low imped.mee. Model 337-LGS i:, for
paging. lcingu:1gL' J;1l1'. ell". S,39.95.
A')TATIC. 293
Price reductions up to 24';;:; were made

on RF peak wattmeters, the 4300 se­
ries. Units measure peak power of
pulsed RF systems, 0.45 to 2300 MHz
and I watt to I O kilowatts. Bl RD 1
ELECTRONIC CORP. 294 1

Ground test kit aids in meeting
grounding requirements of National,
Electrical Code and OSHA. Model
18503 includes two 18-inch T rods
and associated cables for checking
grounds as deep as '.W feet. Ground
resistance checker (not included) con­
nects to rods. $115. ASSOCIATED
RESEARCH, INC. 295

RMS-to-DC converter allows any DC
meter to read true rms values. Model
731 A converts any wave shape to DC
output. up to I MHz. with its own
ranging arnplifier covering 1O mv to
300 v. $549. UFAD CORPORATION.

296
Cabinet for video cassette equipment
holds a U-Mat ic player at operating
level and a monitor or receiver above.
It has drawer space for cassettes and
caster mounting. $695. VIDEO-
DETICS CORP. 297

Rechargeable battery system for ACL
camera has::: amp/hour Nicud battery
and chu rge r. plus a vol t mct e r for bat­
tery check. Minibat will run 4000 feet
of film through camera on a single
14-hour charge. FCLAI R CORP. 289

Pneumatic RF relay will switch RF
gene rat ors. an terina mul t icouplers,
hands on transmitters. etc. Model
RF'.:OB I 586 will handle up to 15 kv of
RF voltage. 400 amperes rrns :1t 400
KHz and 160 amperes Jt 16 MHz.
Switching time is less than '.:00 ms.
$473. ITT JENNINGS. 287

Film processing unit handles 16 differ­
ent processes with minor adjustments.

Mma flex han dlcs coloi reversal. color
negative. black-and-whi te , maintains
uniform tension and speed with
changes in film size. TREISE ENGl-
1EERING. INC. 299

Video cassette camera and recorder en­
'em ble uses 'le-in. video tape. i' port­
able with 14 pound recorder and hand­
held carnera. Model VTC 7150 en-

continued on page54

OCTOBER. 1973-BM/E

www.americanradiohistory.com

www.americanradiohistory.com


UDIO PERFECTION
FROM

Wíl~~íl~~@~
ELECTRONICS, INC.

TACS-2C
STEREO CONSOLE

TAC-18
MONAURAL CONSOLE

TSC-4
STEREO CONSOLE

RA-3
REMOTE AMPLIFIER

GCA-1
AGC AMPLIFIERS - MONO AND STEREO

LA-2C
LIMITERS - MONO AND STEREO

7. DA-5
DISTRIBUTION AMPLIFIER

l. MacDADE BLVD., WOODLYN, PA. 19094 TELEPHONE (215) 874-5236/874-5237

Circle 123 on Reader Service Card

CTOBER, 1973-BM/E 53

www.americanradiohistory.com

www.americanradiohistory.com


Circle 124 on Reader Service Card
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PRODUCTS

semble uses rotary four-head playback,

~

' \•.
.

I

~~,_~.•...

--------

u .
4''lJ---•

I 2.S-7Smm zoom lens on camera. uses
cassette weighing 9 ounces with 20
minutes of programming. SANYO
ELECTRIC, INC. 300
Location lighting kit includes two
600-wall spots with detachable barn

doors. one 600-wJll fill light with barn
doors. AeroKit also includes cables.
stands. grip. $369. CINEMA PROD­
UCTS CORP. 301
Automatic cueing of two video or au­
dio tape recorders is provided by cue
controller. Model BE460 (when used
with BE450 synchronizer) gives preset,
aut orn at ic location of desired tape

p.irk ing points. and replaces the man­
ually operat ed BC.420 edit code read­
er. $4.850. ELECTRONIC ENGl-
EERING CO. OF CALIFORNIA.

302
Stereo headphones with "open air" de­
sign sit on Ioam rubber cushions,

continued on page56

Our installation an
maint.cnu ncr- trucks ar

dl'pots 1111 wheek

~I
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The time to
think about maintenance

is before you buy.
\\'e keep some k.).000 installation don't tul«. unyt hins; fol' gTalltl'd.
and maintenance trucks on the .Iu-.t i11ci:.lse.we han_' wcll-stucked
road. operating out of I .KOil se·1·\·ice•ce·11tcrsbehind e'\'l'l'.\' truck.
sen·icl' center- that con:r the' But most important. our
count rv. So \\'l1l1nc\·er you need pe1opk1 know what thl'<rl' doing. Tb

~ repair se·n·in'. thoro's make' -urc. l'ach n:ce1i\'l'S an
- ....._ somL10lll' clo-«. al hand. l':\Ll'llsin:' t ruinins; COUl'Sl'lxlorc

En.•n if it's <lcom- sl'lti11.!.!.·foot i11your officl'.
plcx I>I:\. our repair J>L'opk· Ther« are' munv m01·L1

know what to hrill.!.!,'.And rL1aso11sto choose'<.\lk·ll System
while our t rucks .uc liter 1)11\ than the mainu-nanco that
ally dL·pols on \\·lwl'ls. \\'l' hacks it up. hut nono that ll'ls you

sk1L'P hl'llL11·.
l f Olli' 11l<lilltl'l1a!l('l'

<>l'g<ll1ií'.<ttio11say:-;a11.\'lhi11g·
uhout 1\T&T <lile! ,·0111·local
Hvll ('omp<tll.\', it sa.\·s\\'l'
('l\l'l' ahout m11·('\lstonwrs.

Wehearyou.
@
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BIG TIME
NETWORK TV STAR.

u.!!a .

• ..•. !' ;: ,~e· 1

• ~
. ..

Tracor Model 600A Rubidium Only rubidium standard found
Frequency Standard. Used in TV application. Compact.
by NBC, ABC and CBS television rugged, designed for color
networks. Price: $7,700. subcarrier generation. Utilizes
stable quartz crystal oscillator whose frequency is controlled by
the atomic resonance in the ground state of rubidium 87. Features
continuous rotation phase shifter and built-in Time Scale
Selector. Long-term stability is 3 x 10-11. Write or call for full
technical and application information.

Tracor 1ndustri~1instruments
6500 Tracor l.ane » Austin. Texas 78721 •AC 512/926-2800

Circle 126 on Reader Service Card

HIGH waits are a must for the effective testing of
audio range devices. For such applications

as measuring return loss, AIL TECH's Model F370 Audio
Sine Generator has all the specifications you'll ever need.
Model F370 has a frequency range of 20 Hz to 20 KHz; a
built-in voltmeter; 110 db control and impedances of 50
to 5000 ohms. If your requirements include input level
metering and secondary metering, Model F370 has it ali­
far only $625. Write today for information on the finest
high watt audio sine Model F370
generator built - AIL TECH's •

AILTECH MODEL F370A AUDIO SINE GENERATOR

4~~t~~~
EAST COAST • 815 BROADHOLLOW ROAD • FARMINGDALE, NEW YORK 11735 • (516) 595-6471

WEST COAST • 19535 EAST WALNUT DRIVE • CITY OF INDUSTRY, CA. 91748 • (213) 965-4911

---c:TrCle 127 on Reader Service Card
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above ear. Model HD-424 (like earlier
HD-414) has 2000-ohm impedance
and high sensitivity, wiJI be "top of
the line" model. SENNHEISER ELEC­
TRONICS. 306·

Keyboard uses single integrated circuit 1

module and contaclless operation.
Model S6802 includes keyboard with
capacitive proximity action to trans­
mit key motion to module. 68-key in­
put for module has tri-mode operation
giving full 128-character assignment
and 14 unassigned keys producing out­
puts on separate lines. Buffered 8-wire
output can drive DTL, TTL or MOS,
or others on special order. ALPHA­
MERlC KEYBOARDS, LTD. (UK).

307

Demagnetizing kit for audio and video
t ape recorders includes a pocket mag-,
netometer to measure residual mag­
netism, a demagnetizer with slip-on ex­
tension probe to reach recessed com­
ponents. Han-O-Kit demagnet izer has
field of 350 oersteds at V. in. R.B.
ANNIS CO. 308

Heat-shrinkable tubing for cable main­
tenance and repair gives complete
moisture-proofing and elect rica! isola­
tion of terminations and splices. Cable
Sleeves shrink at relatively low temper­
atures, avoiding damage to head­
sensitive cable dielectrics. Sealing is by

,\

a mastic coating on inside of sleeve.
RAYCHEM CORP. 303

Motor drive for modifying the AYQ-
10 weather radar reduces antenna rota­
tion rate, increasing echo signal 3 dB.
TSC AVQ-10 Modification Kit is ap­
plicable with radar at a fixed site, im­
proves reliability as well as sensitivity
and range. TECHNOLOGY SERVICE
CORP. 304

Time lapse YTR can record 66 con­
secutive hours of video without re­
winding on a 2400-foot reel. Model
TL-300 uses V2-in. tape, ;i two-head
rotary scanning system. Time ratios
can be ;.111yodd number from 5: I to
61: I. $2195. GYYR PRODUCTS,
ODETICS, INC. 311

OCTOBER. 1973-BM/E

www.americanradiohistory.com

www.americanradiohistory.com


PRODUCTS

High-speed duplicators !'or video Iape
use the S.T./\.M. process. w it h signals
trnnsfcrrcd to ruagnc lic hL·ll :ind
then cc to copy. R..:..:1-1o-rvcl 1110dcl.

Video Tape Contact Printer. operates
at 75 ips and has multiple width capa­
bility. U-matic cassette model runs al
37Y2ips. 3M COMPANY. 309
Portable color video tape recorder­
camera system uses '!.-in. tape. Model
CVT-150 consists of hand-held camera
weighing 534 pounds. arid VTR weigh­
ing 16.4 pounds and operable on bat­
tery power, with two-head helical scan
and 240-line resolution. A reel runs
about 20 minutes. Camera has 300-line
resolution, six-to-one zoom lens. auto­
matic iris. AKAi. 312
Silicon-target vidicon has 2/3 in. diam.
eter, magnetic focus and deflection.
RCA-4833 has about ten times sensi­
tivity of sulfide carbon vid ico ns. so
can be used to upgrade cameras using
such tubes. RCA. 313
Aerosol spray for cleaning tape heads
has no abrasive or chemical dangerous
to plastic sufaces. CD-270 is non-flam­
mable and non-conductive, will leave
no residue. COLE-FLEX CORP. 314
Coaxial ceramic triodes for UHF TV
translator and driver service have pla­
nar structures for models up to 50
watts, cylindrical structures for use up
to 250 watts. Conduction-cooled cop­
per grid has high mechanical stability
and low grid emission. AMPEREX
ELECTRONIC CORP. 315
Three-phase SCR power supply series
has ratings up to 500 amperes at 135
volts. Series "M" has DC voltage con­
tinuously adjustable from O to maxi­
mum, O. I% current and voltage regula-
tion, remote sensing. CHRISTIE
ELECTRIC CORP. 316
Color sync generator meets
NTSC/RS-1 70 requirements. Model
5000 needs no add-ons or accessories
for full capability, can sync an entire
video system to an external video
source. $995. VIDEO AIDS CORP.
OF COLORADO. 317

OCTOBER, 1973-BM/E

That's LPB'\ stereo S-13B cons
our top-line audio control
Features include:

• 18 stereo and 6 mono inputs.
tep attenuator mixers.

• Telephone-type switches.
• Plug-in fiberglass circuits,
• Stereo 12 watt/channel monitor.
• Internal cue amp and speaker.
• All transformer input and output.

The features and quality of LPB's S-13B just can't be
found in other consoles at comparable prices. Take a
hard look at the S-13B before you make a mistake!

LPB has a complete line of mono consoles, too, and
everything that goes with them. Call or write today
for complete information.

LPB Inc.
520 Lincoln Highway, Frazer,Pa.19355
(215) 644-1123

Circle 128 on Reader Service Card

Low distortion a requirement for the testing, monitor­
ing, and maintenance of your broadcast instru­

mentation? AILTECH's Model F380A Audio Sine Generator
has proof accuracy in one box. Total distortion is less than
0.1%; it has a built-in voltmeter, calibrated in volt and db; a
balanced 150/600 ohm output; and a 20 Hz to 20 KHz fre­
quency span. All that for only $925. If you're interested in only
the finest in broadcast test instrumentation, AILTECH's Model

:~:~:n~eª; proof of performance.
AILTECH MODELF380A AUDIO SINE GENERATOR

4cJ]~!~~
EAST COAST • 815 BROADHOLLOWROAD • FARMINGDALE, NEW YORK 11735 • (516) 595-6471
WEST COAST • 19535 EAST WALNUT DRIVE • CITY OF INDUSTRY, CA. 91748 • (213) 965-4911

Circle 129 on Reader Service Card
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oOOOHHH!
RUSSCO'S
THE O~E

\FOR '{ou!

We jusi feel like singing about RUSSCO's
New STUDIO/ MASTER 505 Audio-Mixer
- LOOK! 5 mixing channels, 4 channels
with built-in Preomps! Each adjustable
for mic, phone or hi-level! Channel 5 hos
5 hi-level push-button balanced inputs!
Built-in Monitor Amp, cue-speaker, head­
set amplifier! Push-button key switching
with LED indicators! Allen-Bradley Mod
Pots! FETmonitor muting and much morel
Available in attractive cabinet or os o
rock mount (in 5 v,: space) model. Mod
colors - maroon & block face, blue-grey
cabinet! PRICES THAT START AT UNDER
$500111

You get the most "headroom" for the money
(+18 DBM) with RUSSCO's New "FIDELITY­
PRO" and "FIDELITY-MASTER" phono pre­
omps. 8 models stereo or mono to fit your
needs, self-powered and featuring o unique
"easy-service" cose. Years ahead in engineer·
ing with economical prices starting at $92.00

ELECTRONICS INCORPORATED
1070 Brookhaven, Clovis, Calif. 93612

Phone 12091 299-2167
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NEW

LIT
For copies of these literature offer­
ings, circle number for appropriate
items on ReaderServiceCard.

Optoelectronic devices, including LED
displays and lamps. isolators and p ho­
todetectors. are described in new
short-form catalog. Hewlett-Packard.

200

Foam and air coaxial cable. coax hard­
ware and switching. waveguide and ac­
cessories. are covered in new 64-page
catalog. Cablew ave Systems. 201

Twenty-page catalog and technical bul­
letin covers Communications Service
Monitor. Model FM-IOC. including the
various service plug-ins for FM and
AM. and comprehensive technical ap­
plication notes. Singer. 202

Brochure describes Challenger Mark I
270 MHz Colorvue CATV electronics
units, including line. bridging ampli­
fiers. etc. AEL Communications Corp.

203

Line of broadcast television equipment
including cameras and video processing
equipment is subject of eight-page cat­
alog with specifications. 204

Function generators, test instruments.
spectrum analyzers. etc .. are covered
in a new "all-product" catalog. Ail­
Tech. 205

Technical bulletin describes MU Guard
80, high-permeability shielding mater­
ial available in strip and foil. Mag­
netics. 206

Three new technical bulletins describe
respectively: CATV stand-by power
supplies: AC power supplies for
CATV: and constant-voltage trans­
formers. Sola Electric. 207

"Community Video Report" is a pub­
lication just begun by the Washington
Community Video Center, describing
work done there and around the coun­
try in using video programming for
community education. entertainment,
self-help. Address: WCVC. ~414 18th
Street NW. Washington. D.C. :!0009.

Catalog covering safety equipment
which meets OSHA. ANSU. and Fed­
eral Highway Administration require­
ments for vehicles, aerial buckets. line­
men and work areas. Multiplier Indus­
tries Corp. 208

ROl-lfit61
riqht in

*New products
for '74

Roh audio systems fit your
needs. fit your budget. and al­
ways fit right in with existing
equipment Start with a single
module or several. Then build
from there. You'll be ahead in
quality. performance and price.

r
- •1 •••1

MODULES
Model Description Price

210 10 Watt Power Amplifier 60.00
'211 lx6DA,SourceTerminated

Differential Outputs 90.00
'212 lx6 DA, Individual

Transformer Outputs 130.00
213 12xl Active Mixing

60.00Network
214 Microphone/Line

Preamplifier
215 Program/Line Amplifier
216 4 Channel LOR

Attenuator/Switch

75.00
75.00

75.00
217 4xl Solid State

Crosspoint Switch 110.00
218 Dual Channel Phono Tape

Preamplifier 75.00
219 Audio Processing AGC

Amplifier 150.00
220 Dual 10 Watt Single 30

Watt Power Amplifier 110.00
221 4 Stage Binary Tally

Logic Driver 90.00
• 222 Diode Matrix for

cascading 221 's 45.00
*223 6xl Differential Input Active

Mixing Network 75.00
* 224 Dual Channel model

of 214 130.00
*225 Dual Channel model

of 215 130.00
*230 Generator, Volt Meter Test Set

for 200 series systems 390.00
ENCLOSURES
201 10 Module Enclosure 190.00
202 9 Module Enclosure Accepts

Model 205 Power
Supply 230.00

130.00203 3 Module Enclosure
204 2 Module Enclosure with

Power Supply
250 1 Module Enclosure with

Power Supply

170.00

110.00

Roh Corporation
150 Technology Park/Atlanta Suite 15

Norcross. Georgia 30071 Ph 404/449-087 3
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NEWS continued from page 18

tions and CNA Financial Corp. from
taking over Cable through a "decep­
tive" common stock offer ... WJAC­
TV, Johnstown, Pa., will modernize its
plant with $425,000 worth of RCA
studio and transmitting equipment ...
Anaconda Electronics completed con­
struction of a 40-mile dual cable sys­
tem for Southwestern Cable Co., La
Jolla, Calif.

Belar Electronics moved to a new
25.000-square-foot plant in Devon,
Pa., greatly increasing office and man­
ufacturing space ... Cinema Beaulieu
of Sherman Oaks, Calif., will sell the
Stellavox portable tape recorder ...
Communication Medias, Allentown,
Pa., is exclusive sales distributor for
New York (outside N.Y.C.), Pennsyl­
vania, and New Jersey for Broadcast
Electronics' Spotmaster equipment.

Ampex Corporation said that the
20th ACR-25 videotape machine for
the Australia/New Zealand television
market had been sold ... Electronic
Engineering Co. of California won a
contract from the U.S. General Serv­
ices Administration to supply video
and audio tape editing systems ...
National TV Cable Company has
bought six cable systems in Tennesee
communities from Dr. William C.
Pallas of Chattanooga.

International Video Corp. is offering
training courses for its full line of tele­
vision cameras and recorders: for info.
write to lYC at 990 Almanor Avenue,
Sunnyvale, Calif. ... Jerrold Electron­
ics Corp. will obtain computer-gener­
ated layouts for CA TV systems from
Network Analysis Corp. of Glen Cove,
.Y.
Cablecom-General, Inc. said it

would sell the cable system in Colo­
rado Springs and adjacent communi­
ties to a group headed by Bill Daniels
of Denver ... KBTV-TV, Denver. ac­
cumulated 6240 operating hours on an
RCA highband videotape headwheel,
believed to be a record . . . Great
Plains National, Lincoln, Neb., is offer­
ing a color program series for rent or
purchase dealing with economics for
the secondary school student: the 33
lessons, 20 minutes each, are on quad
tape, U-matic cassettes. or 16mm lilm.

Scientific-Atlanta will manufacture
electronic equipment and provide en­
gineering services for Rollins Protective
Services Co. of Atlanta, which supplies
home security service in many cities
. . . Highland Video, Inc. sold cable
ystems in Latrobe and Blairsville, Pa..
to Adelphia Communications ... An­
aconda Electronics completed 450
miles of a 700-mile system for Athena
ommunications in Corpus Christi,

Texas.
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Fidelipac® Automatic
Tape Cartridges

. the standard of the industry for quality,
durability and flexibility are now obtainable world­

wide. Available in three size configurations:
..,. Model 300 (NAB Type A) in lengths to 10V2

minutes @l 7V2 ips (19.05 ems)
..,. Model 600 (NAB Type B) in lengths to 16

minutes@ 7'12 ips (19.05 ems)
..,. Model 1200 (NAB Type C) in lengths to

32 minutes @l 7112.ips (19.05 ems)
Heavy-duty tensilized Polyester

Tape used throughout.
Compatible with all standard

Broadcast Cartridge
Recorder I Reproducers.

For complete
information. contact

your Fidelipac
Distributor or

FIDELIPAC~
3 Olney Avenue • Cherry Hill, New Jersey 08034 • (609) 424-1234
Fidelipac is a registered trademark of TelePro Industries Incorporated

Circle 132 on Reader Service Card

tougher than vou are

... AMPRO Automatic Tape
Cartridge Recorder/Reproducers are the rugged
ones ... the ones with heavy-duty everything
like die-cast deck and front panel, self-aligning
pinch roller and direct drive 4" Beau Motor. Silent,
both mechanically and over your program line
(-58 dB snr, ref. 400 Hz 3% THO}, air-damped
solenoid operation assures positive stop/start,
gentle tape handling and long cart life. 10 stan­
dard stereo/mono models to choose from, non­
slip desk enclosure and rack mount. Priced from
$550 to $1,375.
AMPRO also manufactures a complete line of
dual, stereo and mono consoles and Multi­
Cartridge units. Call or write Alex Meyer today
for details .

AMPRO CORPORATION
2220 Maplewood Ave., Willow Grove, Pa. 19090 • (215) 657-3100
Professional Equipment for Broadcasting Professionals
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AUDIO CONSOLE continued from page 41

~HfnJ1ff.Fmrq1
•. -...1rr.-:.;... .••.• ~:..1..~\.~1....'
~!'1~

Rack at left holds most of electronics of audio system. including
line and booster amplifiers. light-controlled fader units.
equalization. etc. Console at right has remote-control faders.
switching.

filaments of the controlling LDR units are fed using a
third LDR unit in an automatic bridge circuit with the
fader, so arranged that the output voltage tracks the
fader exactly. The bridge card has tracking adjustments
lo bring the three LDR units together; once adjusted,
Dodson's thorough tests have shown the units stay to­
gether for very long periods of use.

An interesting refinement on the fader card is the
method of preventing a signal surge when the fader is
moved o ff the last (o ff) st op. There is a small voltage left
on the lamps in the off fader position, so that signal level
does not jump upward abruptly. To prevent signal leak­
through in the off position, there is a -20 volt bias'
applied in this position to IC-2.

The fader card. with its balanced control, also pro­
vides a cue output (through IC-I). The power supply for
IC-I is through QI, normally biased off. To turn it on
and pick up the cue signal. pin 6 is grounded through a
switch on the fader panel.

These are just some highlights of a complete audio
system that was 3 couple of years in the planning and
building. Are Dodson and his staff satisfied with the:
return on all that work? Emphatically yes; buzz and
hum from other equipment in the plant is clean out of
their audio programming. breakdowns have been almost
non-existent (and immediately remediable with the plug­
in electronics sel-up). frequency response is flat all the
way across. distortion and internal noise way down out
or sight. They have the satisfaction of a job extremely
well Jone. BM/E

PERFECT YOUR CCTV SYSTEM WITH COSMICAR®LENSE~

TV-COSMICAR-EE 16mm F/1.6

The TV-COSMICAR-EE 16mm f/1.6 is a high-speed
EE lens specially designed for 2/3" vidicon cameras.
It maintains image luminance 100 Ix against sub·
ject brightness between LVll.3 - 17 (350 -18,000
cd/m'). about 1,800-96,000 Ix.

The automatic electric-eye diaphragm close dow.
completely provided that subject brightness exceed
approx. LV20 (144,000 cd/m'), 768,000 Ix. In cas
the camera is switched off and not in operation, th
automatic diaphragm closes down, completely shuí
ting off the light for protection of the vidicon camera

The "Change-over Switch" in front of the lens con
trolls the operation of the diaphragm.

When the switch lever is turned on to "EE", the len~
diaphragm operates as fully automatic electric-eye
and is brought on to "OPEN", the diaphragm stays
fully opened condition.

Be sure to get the finest image recording resuln
with quality Cosmicar lenses.

Also available are scores of other lenses, rangiru
from 8.5mm to l,OOOmm telephoto, zoom and thos:
motordriven among them, for immediate delivery
after being tailored to your specifications.

COSMICAR OPTICAL CO., LTD.
Cable Address: "MOVIEKINO TOKYO"424. Htgas+u-Orzurni. Nerrma-ku , Tokyo, Japan

Representative & Service Office: Asahi Optical (America) Inc. 15 East 26th Street. New York. N.Y. 10010, U.S.A.

GO
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film llf L'l\illlllL'l(i;il 111\ldil(illlll. ll'l\lllll'\ i\i:1I Ille' 1111\111"
console he equipped 111SL'll-pl\l(-:1:1111.rl l 1c·k1.1111L'tilllitd
functions i11 real time. 111111\i,·1 11"1>1d'.1l1c·c1111,11k.111d
associated cquipiucur 11111~1hL' c:1p:1hk Pl 11\llm.tl 111.11111.il
ope rut ion. hut with tile' :1ddil1l>1i:il c:1p:1c1l1 1111c·111c·111hl·1
what was done. when it IV:I~ dlllll'. :i11d llllll II II .I\ d1111c·.
It must then be able t o 1necisell IL'-l'IL':11c" 1\ic "11¡.:111.il
mix any number ,,r times wit hout ,kg1:1d:1t1"11. wlu!«
individual controls arc rL'-:idju~IL'd t11 :il1L'1 "1 1111111111·,·
any port inn of the recording.

In a typical session, the engineer ~it~ :1t ihc c1111,"k

rra complete pacha ge"

iiJ-~-l
$975

j ••lt"'-1

~
TBM-8000

1111· /\111·.1111 f\11111111.1!1"11

!'l()ljldlllllll'f :1111t1111111!1·!'t·1'1
.i11!r1111,1!1·1I f,1tl1·r

.111d "e' I\ .I I II 11"I11111' I I11·11I I1.111..,.
Ill.II he· <ul-t l,: "'lilt' .\1,1.ll•. 11111

111 I t I r. It I \, 1111•

ill 11111I I .q•¡•1 II 11 I
l'll'll\l' lllt1llll'lll .uul 11111'11>'l1'i.i\ t l1.1ll"t 1111\ 1°0 II•'
<.u v .II Ilic· x.uuc 111111'\111,,· t lu I 11111.111":'< 1.lltol I
I11111IL'd 111\I' l'\. d .Il\ 111.I\ I .111d IIIt' 111"I \ 1I1,. I 1111I ..:
11111d11ll I\ 1111.111.i\1\I.I Lllllll'l"llll•I' II t'll 1•... "\LI ii
ti.II\ Ill lll'l'\,\ l.1ll'I tlll'll' Ill.II Ii,· .I IL'tlllt I lt'I 111
ldc'llllL.il 1111\ ..l'\ll'lll hi Ill" llil' lc'.1.\ \tolll' 1q>.1 1111\c-,Iii.\
1.11,,· 1l1c· l11111c'11'11111111 1l1c· li11d.:L· 11 11.111iltl 1.1L
\llllL'l ii11111.111llll'llltlll ltl ll'lllL'llllic·1 .111.IIL'-cll',llL' 111,·1111\

I Ofltlllll''fl f)ll ¡1,1Lp•f;2

Digital frequency monitor

TBM-8500

Model AC-IO·S
IO Channel
stereo Audio
Console
$3,695.Modulation monitor

TBM-8800
RFamplifier
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McMARTININDUSTRIESINC • 4500 SOUTH76Jh STREET
OMAHA NEBRASKA 68127 • TELEPHONE t4021 331·2000
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••
. . . with AMPRO's totally new dual, stereo and

mono consoles! Everything the competition has
PLUS:
• Etched and filled front panels for permanent.

readable panel markings.
• 4 switchable mic or high-level inputs on all

faders for superior flexibility.
• 4 muting relays with Programming Board for

feedback-free origination from 4 locations.
PLUS shielded PC board mixing bus to eliminate
maintenance problems. 104 dB Mic to Program
output and much, much more. 9 standard consoles
-dual, mono and stereo-6. 8 and 10 channel­
priced from $895 to $3,695. Economy 4 channel
mono and stereo boards available too.
AMPRO also manufactures a complete line of
Automatic Tape Cartridge Recorder/Reproducers
and Multi-Cartridge units. Call or write Alex Meyer
today for details.

AMPRO CORPORATION
2220 MaplewoodAve., Willow Grove, Pa. 19090 • (215) 657-3100
Professional Equipment for Broadcasting Professionals
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without compromise. An automated mixing system can
provide that memory.

System Concept. In the automated mixing system,
audio (or video) is not Ied direr il; through the front
panel controls in the mixing console. but rather each
channel is remotely controlled bv means uf a voltage
controlled arnplific t (VCA). E;.1ch VCA responds to ;i DC
level obtained from the appropri.uc m.muul control. i.e ..
channel fader or master. such th;it the audio output is
proport ionul to the control Sel ting. L1L·h veA in the
system. therefore. has ;.1DC control voltage present a t all
rimes which corresponds with the Iruru panel control
scuings. These DC levels arc scqucutiallv sampled in an
encoding unit which convert> thi:, level in torm.uion in to
;i :,ign;il which i-, compatible with conve m ionul audio
rccunlc r-. In a mixdown from multi-I rue], tape. all en­
ended level information i-, recorded (WRITE mode) on
one unused track or on ;.1<v nchrunizcd Lipe machine. In
pluy b.rck (READ mode). this dat;1 track i' decoded l\l
rc-cvrablish the DC vlllL1gc' which were prcviousl , re­
corded. /\ simplified -vsrcn: block di;.1gr;1111i' shown in
Fig. ~. Upd.uini; or re-recording cont rol- arc provided tt1
permit alicr.uions Ill the mi x 1t1 he recorded on a -ccond
d~1L1 truck Thi' revi-ion prllce'' i, continued until ;.1
,;.1ti:,f;.1cll1r> mi-, h;.1>been accomplished.

\\11iJc there i-, no L"h;.111geIll the icchmquc f\lr record­
ing the mult it rack muvrc r frnm live progr.nu material.
the mi\ing procedure i' dr;.1;tic;.ilh simplified Since the
mi x c;111 he ea>ih modified track hv truck and measure
b\· measure. there i'> 11\l need Ior time cunsuminu rehears­
;.il, ;.111d rc tukcv. During the nli\ing <esvion llllh the
com.ol positions arc recorded. so 1111audio need he
recorded until ;.1ftcr the Ii nal rni x ha, been approved. In

this wuy. second and third generation clubs are vin uall,
eliminated.

The key component in the system is the Allison¡
Automated Processes Programmer which multiplexes up
to 256 control channels on ;i single audio track of a
conventional studio tape recorder. The control signals
arc sampled and re-established al ;i rate of 0.5-msec per
function: typically less than I 00 rnsec for the entire
system. In order to achieve this high data rate in a single
audio channel. the programmer employs a newly devel­
oped four digit quinary code in which each digit is
represented hy J complete sine wave cycle. The first
C) ele of each cL1t:1 word serves both as an analog ampli­
tude reference and as ;.1digital counting reference. The
remaining three cycles in each word can vary to ;iny of
live amplitudes fur a toral of 125 possible combinations.
In l hi' manner. :i dynamic cont rol range or I 00 dB is
achieved with 0.5 dB incrcmcnt-, tu -)O and 2 dB in­
crcmeru- to -I OO. Security circuits detect dropout
whether due to tape wear \H splices. ;.1ml cause the
decoder to huid the List previous valid data

Combined Maglink and automated mixing systems
/\lth11ugh the ¡m1gr;.1m111cr dat;.1 i'> normally recorded

un ot hcrwi ...e unused tracks of the multi-track master. it
i-, sorne times more convenient to store on ;.111auxiliary
tupe. Thi, is particularly true oíjingles ;.111dcommercials
where the ;;.1111e basic pr\1gr;.1111 material is used for a
11u111hcr of applications. each of which requires a dif­
ferent mi x , The block diagram in Fig. 3 illustrates how
J\bglink ;.111d ;.1utn111;.1teJ nuxing arc i11tcgr;.1ted into a
coordinated off-line system

BM/E

What they dont hear ...
can do wonders for your ratings!
Reducing noise pollution with the Burwen
dynamic noise filter may prove to be the most
profitable aspect of your programming ...

B11n1·e11 l.ahoratorics is dedi-
cated 111engineering a11J
111a1111.lac111ri11gcc¡11ip111e111a11J
111nJ11/arcu111p1111c111shaving
absolute perfection in perform­
anee and craftsmanship. B11r11·e11
l.aboratori«, warrants its productsN1)\\' \ ou c.rn b1\l,1Lk;.1\I di\(>.

c11t11dgc,. ;111dupe, ll'tth little
or no d1,1111t11111.full d\ 11~1n11c
range .111d1c1\ 1011 nor-,c.
The D\'n,11111cN1'l'le l-il1e1 1, ~111
,lll!Ullhl!IC.tll1 vun.rhlc b.1ndp.1"
filter 11·h11,cb.111d111dth L·l1.111i_:c..,
ruprdlv wu h e.ich 111u,1c.tl lhllC
.uid who-,c luch .nid J1,11·f1c­
qucncv cllt1>1J, JIC 111dcpc11de111-
h con uullc d h\ the 'J1CCltJI
content ,,¡ the input ...1g11.tl.
'\!,, ;1g1ul cnC\1d111g 1, ic quu cd.
\\'hen m-t.illc d 111)"lllll bt o.rdc.ivt
chain. 1he l)\'11;11111cJ\\)),c' hi1c1
ll'ill reduce the cu111ul.1111·c11u1,c
f1111n.ill "'u1cc' p1c'ct'd111g 11
10-11dl3111111 no .rudihlc c í te. t
on rhc mu-,« tll <pee ch. "Ihi'> I'>

.1ccl1111pl1,llcd 11·1111nu le.,.., th~111
-W \lpc1,1t11111.il.1111pl1f1ct>.ind
orhc: ptl'(l'>l\lll c omponcut-,
whnh p1l•1·1dL' I UO d 13 d1'11Jm1c
1.111gc11·11hlugh acu11an·. llJt
le'>J1lll1'l' (l\l'I the cm u e IJllgt'.
You ll'1lll't hchcv c 11h,1t But w cn
L.1b1ll.1tu11c,· cquipmcn t un
do . un t il vo u dont he.n II I
h11 c11111plc1cdct.nlv, call 111w111c.

to he tree [roin detects in ma tcrial
a11J 11·"rkllla11~/11¡1[or a period o/
/\\'ii _IT(.}/"\ tnnn dut co] slupmcnt
111the original purchav:r.

209 MIDDLESEX TURNPIKE. BURLINGTON, MA. 01803/TEL !6171273 1488
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EEPING AUDIO CLEAN

ust reveal this t11 allow ¡mqicr cv.rlu.u ion ul ~rrclr
.víccs.
An JM tester ofsufficicut scusitiviry :rrrd :1cc111:1cy ..::111
I used [or evaluating noise. ('1uw11 ll'(illlllllL'lld~ lill'
llowinu:
As 111L·~1tionnl.noisr i11llt1L'lll'l'S lhl' 1~1/\ 111:i pr,·dll·l:ihk
muer. Therefore. if :rll l':tt1sl's 11f i111L·rn11Hl11l:i111111arL· rl'11111vnl
1111thL' device 1111ckrt cs t , :rs l':tll 11q1:illy hL· :1n«'1t1pl"l"·d 1'1·
noving lhL' IOW frcqucnvv p:1rl nf t hv ll'SI .\i¡.:11:!1.11111)'11111\l'
U be mc.rxurcd. The nuisl' lh:tl i' nll':t'llrl'd will lw movt lv 111"
d gathered in :r hi¡,:hly rl'l°l:111¡:11l:1rhand 11r I Kiit li.uulwid th
iund the hi¡,:h frcqucncv 1,·,1 si¡.:11:!1pill' "'"I<' s11hdt1l«I rl'-
nses further removed. If the hi¡:hl'r order n''l'"l1'<'' .u c
t desired. thl'y 111:1yhe removed l>y lillnin¡:. 1·1¡:.2 xhow-, :i
ter dcsiguci! for us,· with a 7 Kiit 1,·,1 rrl'qt1l'l1lº)'. .md .1 lnl
iplificr whose gain would lllll he :tdVL'l".\L'I)':tliL'l'tl'd hy « ~Kll
id.
Thus. thl' USl' of t hc l~t/\ ¡,:ivn :t r11rn1,,r 'l'"I lllli.\l' 1111·:1,11r¡·­
ent with :1 vcrv r1'l't:tn¡:11lar I Kiit bandwidth. With :t I Kiit
ndwid th, averaging li111L' is :tl'l'L'plabk tor 111:111yprnd11l'li1'11
.ting purpose's. Only fur hi¡:h :il'l°lll":tl'Y :1ppl1l':1Li11n,will :r
iwer metering system hl' needed. Sul'h c.m L':i.\ll)' hL·.nhlcndcd
·using the "13" scope IL'rn1i11:1ls.lfilcsir.rblr. t hc l~l 1t1l'IL'r 111:1y
heavily damped by plariu]; a ltl0111rd o r l:ir¡:n l':tp:11·i1llr
oss the meter terminals or ~t2.
The discussion continues with an cxccllcut 1rc:11111c111
· amplifier noise basics i11 gcncr:rl. .uul Iheir rclarion tu
A checking. a discussion typicul or the L':'\I rcrncly ihor­
.igh handling of basic questions thronghout t hc manual.
An JM analyzer can be used Ill check the noise figure
r individual transistors. which is especially useful fur
re input transistors which typically limit the sign:rl/
oise ratio of good amplifiers. The Crown manual. fur
xarnplc. describes the method as follows:
Since most good amplifier dcsign-, arc limited by the· noise

l1gllll' 1'1 1'1l'lr h1pol:ir 111p11I 11.111\1\lor\ 11 I\ 1dl1·11 dt"11J,1hk 111

prL·h_.,1 lill' 11;111..:1\llH\ hl'lorv pl.u 1111· ll1t·111 111 .111 .11111111111·1 I 1¡• rl
~1111\V\ :1 l\'llll .rl h'\I Pl' 1111 \Ill l1 ,1 p11·!1·\I o¡wr.!111111 I Ill' llV 1,

dv,1¡:111..·d 1111 h'\1111¡• Nl1N h1pol.11 l1.111\l\l111· •• II e;. v11l1•. V11
I(' 111:1v lil' .ulp1,ll'd I l,JA 111 I 1111\) 11\ v.11\ 11ir 1111· 11.111\t'.!111".

1·olk1l11r \1111111\' ll'\l\l11r wh« 11 ,J11111ld 111· ,, lo\\ r11t1\• 1111·1.d 111111

111 wrrv \V11111HI l\'IH' ll'\1\1111 I< ·" llll'.l\llH'd .II t ln- 1·\l1·111.d

llll'ln l¡·r111111.il'.wtll t v n« .tll\ ''" '1111111\r11·.1111111.1111111.u 111.d
dur 1111l1l"~I<'I~\•¡·, 111p11Ihi." dv111.11111,I\ I"' .ill1 1111•.1.--.1"1"1
W111fld he l'tp1.ll l11

I 11 .1v11ul V11· 1·r1111' d111· 111 \1dl.1¡•1· d11q1 .11 '''"· l<I' 1!1.11 ¡.,

1, 1<1·

\l1t111ld he [n'{d lo . e;. vol h 111k''· 111
•·

~k:l\IJfl"lllL'llf píPl t'l'd' Ill t lu- ,,1111\' 111.111111'1.I'. Ill flll I·, .lltqd~

11l ll1c;1111pl1l11·1111H'l' IL''l. L'\ll'pl .1 ·111.I dli Jlll'.1lk1111.1lc11 rv hu rl !
111111t!n- 11q1111111t hr Ill' /\II 11111111"1'11.d, ,¡,,,11ld 1,,. dl\11kd l•1
1111'I.u I11r111I 111tlrill' I r uv ,11tqd1I IL"I 1111111I l,·1vi

111 1111' c rrc unrvt.uu c-. tl1.111i•1r1¡• 11.111\1\1111' ,111111111 11111 rv11111r1·

:111)l'lt:11tr<· 111llll· 1\1,\\ '"'"I' II t ln- lnl k1vl w rr« '" uul u u t«
luw , 11 \V111dd ht· 111d1l .rl rvv ol .1 h.111 lr.111'1'1111 11111k1 11·,1 I ltt·
'Y'lt'lll f1·l·tlh:1t·k I' vvr, l1t¡·l1 .111d 1111· lllt',1,tlll'd 11111,t· 'l11111ld li1·

'"kl\ ln1111t hv lr:111"'''ir 111Hk1le·,r r I l I I .111d11111tld11pH.ill\
ht· \\'IHIL' OVt'I" !Ill' lllL"."llfl'lllt'lll r.1tl)-'.t'

i\11ullr1·1 1'\\IL'lllL'i1 u-c l ul l11111111llnl I\ 1111tl111p-<llll\
<Ill 111:1;.:11clic1:r¡1l'. I Ill' lllL'll111d I\ d1'\Cllh1·d ·" !11ll11W\
In llla¿.!lll'lll' l~1pt· r1·tord111t:. r,q,1d llu, 111.1111111' iii fl'l11rd111L'

'l'll,1l1\1l>' dul· to pr1Jhlt·111' 111 t lu rt't11rd111_e 11H..:d1.1 .ir« rL'lt..:rr1·d 111

'" dr op-out «. llil"L' Llt.111cn 111'L'11,111111111111,11l.r!l 11111111111i,·
low-p.r«, fil ur-, fl''Pºll'L' r;11t~t· 111.1~ h1.: 111L'll'n,:d h\ 11..:.1d111!...'t hv
llllldt1l.111n11 iuhcrvut Ill llll· l'l.I\ h.1ek o l ,I l"l'\t>l"lkd t onv (.\lllCk
rrL''i lll'lll') ).

l hc l°rl'qt11'IK)' r:111¡:1·nrthL· l\I/\ l ur .\llLll llll',l'Url'llle'l1h Ill.II
b,· L'\IL'mkd clown t1J I ¡.;I It h> u,111~lhl' 111,1ru111L'l1l1111h1111'
~tl·TL:.I\ swurh 111íhr Oll 1pul l""111u11 11•1111the· l.q1e· rvc o rdcr
fc1·di11¡:tltL' I·X I crnul 111 ¡:1·111·r.11ur111pu1I 'Ju I I "e"lll'r.1111r11111.
Th« Ill· level vliould he· :idjtl'IL'd í or lull"""' un t hc l':il1hr.111·
meter. Any hum Or IO\V rrL''iUL'lllºll'.\ w r]] llll\\ hL" mctcrcd .I'
rnodula tio n: thcrcforc. lill' ll'L' or tlu-, lll<llk OI npl'r,111011 l.\

»>: for EIAJ 112"

AND REDUCE
REWIND TIME 80%

Video tapes are not lifted away from the
heads during rewind. Thus, both tape &
heads are unnecessarily scraped. Now you
can eliminate this damage & simultaneously
rewind an hour's tape in about a minute ...
with a smoother wind, preventing edge-dam­
age, too. The R-1 operates unattended with
automatic slowing & shutoff. Rewinds Y."
& Y," audio tape, too. Maintenance free.
Lasts for years.

/ ··-··~••llltra Audio Produt•t11
'lfP't ó BOX 921 BEVERLY HILLS. CALIF. 90213
: ¡ (213) 849·1433• •
' ' Request Bulletin No. : 1
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Before you buy an audio console ...
look inside the GATESWAY 80.
One look will convince you that the Gatesway 80 monaural
8-channel console is the best buy for your money. Here's why:

• Modular solid state plug-in amplifiers
• Program, cueing, and monitor amplifiers all interchangeable
• Step-type attenuators
• Leaf-type key switches throughout
• Excellent frequency response

20-20kHz ± 1dB
• 18 inputs into 8 mixing

channels provide versatility
These are a few advantages.
For more information, write
Gates Division, Harris-
lntertype Corporation,
Quincy, Illinois.
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"'"'l"-'-' lV 1vH-11v•'L ..111u1u1 111g11 mouuta uon 1101,e applicurion-.
Since drop-out phenomena contain a g:rL'Jt abundance or low

Ircqucncic-. a l11ghl)' dumped me ter reading the "B" 'cope out­
put will pr ohabl , be found nccc-varv .

I ig. 5 -Jiow-, a plot or tupe drop-out v-. recorder frequency.
An urca in which IM icst ing is purucularly enlighten­

ing i' maunctic tupe recorder disturtiou. The Crown
manual savs l111this topic:

It i' par ticularl , enlightening to te''' 1,1pL'rcc ordcr-, for S~IPTI·
imcrmodul.n ion di-t or tion 'inn' par ual optimi/ai ion 1, often
available 10 lhL' U\Cí in the form Of hi:!\ .rdruvuncnt :lllcJ hCLJll\L'
tape rcco rdcr-, .irc h1ghh h.mcl-hnutcd dcv u c-, (Dcvic c-, that h:lll'
'harp l11gh-IrL'CJUL'llL')'cu t-ofl ch.iruc tl'rl\llL'\ w ill not l'\ idcn. c
harmonic dr-ror uon ii thL' divt or t ion cornponcn t-, arc above the
cut-oft í rcquc ncv.¡

I I)'. 6 <how-, :1 plot or 1\1 "· frc'l)Uc'nL) run ,11 J pcah
equivalent play bac], level or Odil tl\i\lli lor <cvcral 'L'tt111c:' o t
bra-, I ig. 7 <how-, ;¡ plot or 1~1 "· lc1el ror \L'\\'ral \L'tt1ng' Llf
hiav. Nott' that till' ultimate rc-idu.r) "l11111tcd h1 tape' drop-out
phenomena. I ic:. 5: t hcrvlor c. I I!''· 6 :incl 7 were pl ottcd ln
u'ing J wave .1nJly1cr 'ct to I ~IJ 111. the donnn.mt d rvtort rou
1·0111pOnL'lll-ccn .11the "B" «opc output. \'11'\\'ing the d i-t ortion
cornponcn t-, at "H" ,1·op1· <hould L'VJdt'llLL' onl. even order
hurruo nic-, 11!"60 111 .111ddrop-out noi-,«. I he prc''L'llLL' or 60 111
or odd order h.rrruunu x o l (,ti Ht w ou ld 111d1LJk even order
no n-hnc.inuc-, wlurh arL' not propnlll'\ nr thL· t.ipc '"II l"'"L'\\L''
01111odd order 11011-l111L·ar1t1L''·xuc h divt or uon u1uld lw L.1uwd
by 111:1gl1L'll/L·dhc.111'. d1'1cHtL'd h1a' 1\,1\L' t orm , or 1'IL'Ltrnn1L
d t-tor uon.

Other :1rt':1' ,,¡· use which .uc f:1irh L1111ik1r arc check­
ill¡! 11!' 11h111wgr:1ph ''' lus Wt':11-. u'i11g :1 pre-recorded JM
tl'~t record. The -amc met hod h:1-.. been -..h11w11111 he
¡i:1rticul:1rh scnvitivc. :i1"1. 111 ¡!C11111ctr\ di,t1Hti1111 1111
11h\\11n rccurdv. .uul divtortion c.iu-cd h,- wear ,,¡· the
111;1,tcr uvcd 111 pr11duc1ni! rcu1rd-... ~1i-..1rJcl-,i11g 1if :1
phon» ''' 111, fr,1111 whatever cause (wt1111 -.,¡, lu.. worn
record, pick up dcfcct ). w il] in mos: Cl\C\ L'tlll\i'1uf111-.,-.,
11!' full u1nt:1L't with the gw1lVC nn l.rrgc luw-lrcqucnt·\

modulations. which causes severe intermodulation of ti
high frequency program.

It is ext rcrncly important to minimize pollution ,
various k inds when checking very low levels of distort:
with any JM (or any other distortion meter). One soun
or trouble that may not occur to some users is mechar
cal vibration in the environment. lf the instrument
<ubjcc: to vibrution. the level settings arid stray capar
lances associated with input :1ltcnuarors may be varíe
cnnugh l\1 produce ;¡ Iulsc signal ihut leads lo an artif
ciallv high rcviclual distortion level.

Obviously. c vt crnal magnetic fields which have con
ponc ntv in the effective p:.t>>band of the instrument wi
ulso add artificiallv to the distortion reading. Such fíele
m:.iy induce signab in the test cables either ¡!Oing into e
corninp out \If the device under test. This kind of field 1

11r1cn produced by power transforme rs and 111:.iyhe har
111 avoid ii. the trunsformc r is in the device under tes:
The connection method shown in Fig. X will minirniz
pickup u! -uch fields.

l3:1d c.nmcctionv. p:1rticuL1rly :11 the output of powe
.unplilicr-, where l:1r¡!C currents must he handled. ma:
!1ir111 non-linear resistances that di-,111r1 the signul ii' th
«ut put imped.mee is nut c xt rcmcly small. Ex t rcrnel»
gll11d L'llnt:1t·1' arc necessary :it all ethic connection
when 111c;1'>uri11gvcrv lllw d iví ort ion levels.

A. fi11;1I J1l11Clll -ourcc "" Irouble i-, pick u» ur Rf
'ig11:iJ, Irom nc.uhv -ourccs whicl: 111:1\ be dcmodulater
in tite :1n;tly1n circuit rv t\1 <how :1niril'i:tll;, high distor
11n11 lcvc l-. R:1di\1 hrl1:1dc1,1 engineer; have usuall, hac
couvidc r.rb!c c x pc ncucc in getting RF u111 tll. t he ir audir
equipment :111d 1':111 he depended upun 111 ;111:1d the
pr11h\c111. once ihcv k uow it i> Ihere. BM/E'

The composite of all features most asked for in the Broadcast Industry

langevin series10
Audio Control Center

26 Stereo Inputs

10 Stereo Mixing Channels

10 Stereo Remote Inputs

Stereo/Mono Input Select Keys

Digital Time Clock

Solid State Modular Circuitry

Conductive Plastic Stepless Faders

Redundant Fail Safe Power Supplies

Conjunctional Microphone Foot Switch

Two 10 Watt Monitor Amplifiers

Separate Program and Audition Outputs

Separate Cue Amplifier

Optional Equalization Controls Cetec,NC
a suos.ciorv or Cornooter Equipment Corp

$5365.00 (User's Net) MAIN OFFICE 13035Sancov St · NOflh Hollywood. camoro.a 91605 ·Phone (213) 875~1900·TWX 9104992669
NASHVILLE OFFICE: Route 4 -Devens 01111e· Brentwood Tennessee 37027 -Phcne ~615) 794-0155

EUROPEANOFFICE: cerec UK · Snattesbvry S1 · High Wycombe Bucks England · Phone High Wycombe 37326 ·Tele• 837329
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Jigital in Europe Too
~eat look of audio console by Schlumberger
if Paris accords with neat digital design:
roth got much attention at the 8th lnter­
ratiooat Television Symposium in Montreux
ast spring. The six-input four-output con­
;ole is digitally programmable: digital input
'rom punched tape, magnetic tape, or di­
·ectly from a computer will control program
evel, position, equalization, and other con­
.ole functions. All the functions can, of
course, be manually controlled. The attenu­
itors, using MOS analog switchers, are also
:ligitally controllable. A display in front of
the operator shows amplifier gain, source
iumber, and other program data.

potential in audio, and seems likely to
lift us eventually out of the present
struggle over matrix-vs-discrete meth­
ods; the bandwidth of any practical
video disc system will accommodate
many times the number of audio chan­
nels we could conceivably ever want.

At an evening session with the
catchy and highly appropriate title,
"Look What They've Done lo My

1 Song, Ma," a group of New York pro­
fessionals took the jam-packed audi­
ence through examples of recorded
material starting all the way back with
Berliner disc #I 58Z, the song "Sweet
Marie," recorded by George Gaskin in
New York in October 1895. Excerpts
from a number of other pre-electric
recordings ended with the Tchaikovs­
ky "Romance in F Minor," recorded
acoustically by Victor in 1922, and
re-recorded electrically in 1925. J uxt a­
position of the two recordings gave a
particularly clear view of how elec­
trical recording transformed the in­
dustry.

following this, about 30 further
examples brought the survey down to
the present, through the LP, stereo,
quad, l ó-channel recording. It ended
with an electronic-music composition
made especially for the occasion by

OCTOBER,1973-BM/E

• Hand-trimmed Differential Gain and Phase to meet and
exceed the most stringent tolerances.

• Compact size to reduce rack space. requirements.
• Configurations from 12 X 6 through 12 X 200.
• Low Price

Call DeWitt Smith today for details.

MARCO VIDEO SYSTEMS, INC.
6114 N. 20th Street, Philadelphia, Pa. 19138 • 215 VI 9-9500
Distributor and Rep inquiries invited.

Circle 141 on Reader Service Carel

Once you look inside
the STUDIOETTE 80, you'll buy it.
You'll see why the new Studioette 80 is the quality buy of solid state.
4-channel audio consoles.

In the Studioette 80, 13 inputs into 4 mixing channels provide
maximum flexibility. All inputs and outputs are protected by isola­
tion transformers. Reliable, step-type attenuators, used in each of
the 4 mixer channels, assure quiet and reliable audio operation.

For more information,
write Gates Division,
Harris-lntertype
Corporation,
Quincy, Illinois.

,.
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AES

Walter Sear. in 16 channels. The sur­
vey put in strong relief the effects that
recording technique has had on musi­
cal quality. from the horn-crowding
orchestra setups of the acoustic e ra ,
through the steady improvements in
fidelity of the electrical era. down to
about 1950. Then a new clement start­
ed to come in: musical "effects." alter­
ation via multiple recording. echo
"layering ... synthesizers. :.111deventual­
ly all the other "tricks" that arc stand­
ard today

The whole program. with excellent
commentary. was put on Lipe mainly
by the following: Irv Joel. A&R
Recording: Michael Colchamiro. Ult ru­
Sonic Recording Studios: John
Worurn. Wor am Aud io Associates. and
Albert B. Grundy. Institute of Audio
Research. The crowd was Sl1 large tha t
the program. originally set for 7:30
p.m .. was repeated at 10 p.m. More
than 700 heard the pr ogr.irn ;,it the two
sessions. Many suggestions carne to the
sponsors for later repeats of the pro­
gram. and for taking it "on the road"
to other cities.

History got another cn te rtaining

serving in an exhibit of equipment col­
lected by industry veteran John T.
Mullen of 3M. It started with a Ber­
liner phono of 1895. lent by grandson
Oliver Berliner. Especially interesting
was a listen-in stand. with headphones
for visitors. with a switch allowing
choice of an acoustic or an early elec­
t ricul recording. Also in the show
were. among m:111y other items. a disc­
cut ting lathe from the "wax" era. a
model of the first condenser micro­
phone. used in some of the earliest
radio and recording setups: a turntable
[or playing the 16-inch "transcrip­
tions" used by radio stations in the
1930s and 1940s. and what was prob­
ably the first "cierno" upe. a paper­
backed recording from 1946.

Mr. Mullen was on hand at stated

intervals to describe the items in I•
exhibit, adding a wealth of fascinati
detail.

One unexpected but happy result
the show was that the Waldorf-Astor
stimulated to rummage in its sto
rooms, gave to Mr. Mullen for I
evolving "museum" some sound-rei
forcement equipment from the earlie
days of electrical playback, includií
ten-foot racks holding huge audio ar
plifiers. The Society has officially d
signaled Mr. Mullen as "curator" ar
is seeking a way to set up a perrnane:
home for his outstanding collection,:
it will be freely available to interestc
viewers and able to attract further ir
portant items from the history 1

audio.
A session on broadcast audio inclu«

ed two papers that BM/E hopes t
summarize in some detail in latr'
issues: one on sources of distortion i,
AM broadcast signal-processing equij
rnent , which describes methods fe
minimizing the distortion inevitable i
any gain-control or peak-limiting SY'
tern. presented by W.W. J. Hope, e
the Nashville Audio Group. Inc.: and I
survey of the basics of FM moduli
tion, with application to day-to-da.
FM station operation. by Arno Meye

/

/

/

I
quod/e1qhr
elecr.-on1cs
11929Vose Street. North Hollywood. Catuorrua 91605
Telephone: 213/764-1516
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The Quad/Eight
Gate

NS-120

The fast, accurate,
flexible

Circle 143 on Reader Service Card
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jof Belar Electronics.
A session on digital techniques in-

luded papers covering a very wide
range of applications, from making
audio recordings of ext reme dynamic
range, to providing voice control of
computer response. Others were on
theoreticaJ aspects of digital coding of
audio. It was clear that this is an ex­
tremely active field that seems certain
to become more so, with eventual
large effects on audio hardware in gen­
eral. A paper on the use of digital
techniques to "restore" the voice of
Enrico Caruso. from an early acoustic
recording, described the speech/
analysis synthesis system used, which
involved establishing the vocal track
parameters for the recorded voice. The
synthesized recording presented the
voice, in the well-known "Vestí la
giubba" aria from Pagliacci. startingly
"real," free from noise (and free of the
original orchestral accompaniment as
well).
The article on page 30 of this issue

presents briefly the current position of
the front lines in the battle over quad.
At the AES show, most of the main
contestants were present in demonstra­
tion rooms, away from the main ex­
hibit floor. AJ!were demonstrating im-

' provements in technique. Hardware
details are in the exhibit summary
below.

The Exhibitors
Product exhibits of main interest

were the following:
AKG-North American Philips-Com­
plete line of microphones; the profes­
sionaJ reverb unit.
Acoustic Research, lnc.-Two new

1 loudspeakers-The LST-2 is a some­
what smaJler version of the LST
brought out over a year ago; the LST-2
price is approximately $400. AJso new
is the AR-8, designed specifically for
rock music with an especially efficient
woofer and high-power tweeter.
Allison Research, lnc.-Featured an
automated mixdown system, subtitled
"Memory's Little Helper," with 100
dB of range, up to 256 channels or
variable functions, packaged in two
small rack units.
Audiotechniques, lnc.-Acting as dis­
tributor for many domestic and im­
ported professional audio products.
Among the most interesting imported
units for broadcasters was the Keith
Monks (U.K.) record cleaning ma­
chine, which looks capable of solving
the record dirt and wear problems that
are ever-present for radio stations.

continued on page68
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Listen to
theSound .
of Dependability

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

For the distributor in your area-Cal/ or write:

TABER Manufacturing & Engineering Company
2081 Edison Ave.· 'San Leandro, Ca. 94577 • (415) 635-3831

., Inc., Studio Supply Company

Circle 144 on Reader Service Card

Beautiful on the outside.
But it's what's inside the Stereo 80
that really counts.

Inside you'll find solid-state plug-in amplifiers on printed circuit boards
for outstanding stereo performance.

And you get frequency response of 20 to 20,000 Hzwith less than
1 dB variation, and distortion less than 0.5%at all frequencies.

Great flexibility, too. Eighteen inputs into eight mixing channels
satisfy virtually any stereo requirement.

There's much more.
Write for complete
Information. HARRIS

~ ..• GATESDIVISION
~Quincy unnors62301US A

Circle 145 on Reader Service Card
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Automated Processes, lnc.-Demon­
st rated "live" the automated mixdown
system (see article in this issue). Also
the line of plug-in amplifiers, linear
faders. compressors. equalizers. tape
synchronizers. etc.
BASF Systems. lnc.-Line of tapes.
carts. cassettes.
B. & K. Instruments, lnc.-A new high­
speed spectrum analyzer showing
I /3-octave bands in separate vertical
indications 011 scope.
Bose Corp.-Showed a new speaker
system, the 800. a portable unit em­
bodying the well-known Bose "back­
th row" system: and the 1800, a stereo
power amplifier rated at 250 watts/

AES

Ampex Corp. Had :.i "live" demon­
st rat ion or the audio-sync system (sec
article on another page of this issue).
Also: the line of tape recorders and
audio tape duplicators.
Audio Devices The line of mastering
tapes, audio cart ridges.
Auditronics Introduced the new 11O
console. specifically for broadcast use:
up to 18 inputs (with modular chan­
nels), four out. XLR connections.
solid-stale switching, (several were sold
to broadcasters at the show). Basic
price, S 11.700 (with 8 inputs).

The
incomparable •l:l!l1j[]

it!/---::>K'ft¡
~ ?-~,.11

V
1~/.

~/ , World's finest
- -i-: cartridge tape

- equipment
Here is the bold new standard in cartridge tape performance, versa­
tility and ruggedness-the equipment that has everything! Five models
of the magnificent Ten/70 are offered to meet every recording and
playback application. All have identical dimensions. Any combination
of two will fit in our sleek 19-inch roll-out rack panel, just 7 inches high.

Control features and options include manual high-speed advance,
exclusive Auto-Cue with automatic fast-forward, automatic self-can­
celling record pre-set, front panel test of cue and bias levels, built in
mike and line level mixer, color-coded design for easiest possible
operation.

Inside is a massive U.S.-made hysteresis synchronous "Direct Drive"
motor, solid state logic switching, modular construction and premium
components throughout. separate heads for A-B monitoring, full bias
cue recording, transformer input and output,
flip-top access to heads and capstan.
THE CLASSIC 500 C SERIES. Long the industry
standard, SPOTMASTER'S 500 C series is still
offered. Performance and specifications are
second only to the Ten/70. • •For complete details about SPOTMASTER cart­
ridge units (stereo, delayed programming and
multiple cartridge models, too), write or call today. Remember, Broad-
cast Electronics is the No. 1 designer! producer of broadcast quality
cartridge tape equipment ... worldwide!

BROADCAST ELECTRONICS, INC.
---------A Filmways Company----------
8810 Brookville Road, Silver Spring, Maryland 20910 • (301) 588-4983
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channel into 8 ohms.
Burwen Laboratories-Showed tH
Model I 000 playback noise filter an
the Model '.2000 encode-decode nois
reducer. The former is now in use by·
number of broadcast stations to ct
noise from recording playback (stat
of noise reduction systems in broa:
casting will be covered in an upcomin
detailed article).
R. T. Bozak Mfg. Co.- This vetera
loudspeaker maker has moved strong!
into the professional field: showed th
new CM-800 monitor speaker, wiu
very wide dispersion (price will b
$350400): a series of compact rnixen
up to IO inputs: a series of powe
amplifiers. single and double. rated 25
50, I 00 watts/channel.
CBS Records-Demonstrated playbacl
of SQ recordings. using decoder wit!
the new IC from Motorola.
Crown International Inc.- The line o

I

professional tape recorders: the D-60
D-150 and DC-300A amplifiers.
Custom Fidelity Company, Inc.- In
traduced the Pro 16. a 15-30 ips, two
inch tape machine aimed at top quah
ity l ó-channel recording (one of <

number of top-grade machines a!
noted in the following).
DBX, lnc.-Showed the Model 216
tape noise reduction system for 16
channels: other noise reduction units.
(Use and applicability in broadcasting
will be included in upcoming article on
noise reduction systems).
Dolby Laboratories. lnc.-Showing the
familiar Dolby "A'' noise reduction
units: also the new Dolby Model 324
Type "B" encode unit designed spec­
ifically for FM broadcasting. which in­
cludes the (switchable) option ad­
vocated by Dolby for adjusting the
pre-emphasis to 25 microseconds (not
yet approved by the FCC: as noted in
preceding entry, a forthcoming article
will cover the principal current noise
reduction systems aimed at broadcast­
ing).
Electro-Sound, lnc.-New is the ESS05
professional tape recorder. with auxil­
iary outboard reel to aid in editing,
plus a foot switch for brake release;'
also a new video cassette automatic
loader. for ·%;-inch tape. and a new ,
intermediate speed tape duplicating
system, the 2000 series (to add to the
firm's high speed systems).
Elpa Marketing Industries, lnc.-A
distributor for a number of domestic
and imported products. Some new
highlights: a new Ferrograph auxiliary
unit. Model ATU. for use with the
RTS-2 test set, expands greatly the
connection and operating flexibility: a
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[ew Ferrograph tape recorder series.
~e Super Seven. aimed at professional
¡pplications; and AmBiChron speech
ompressor/expander. which uses a
.uilt-in variable-speed audio cassette
fayer/recorder, plus electronic pitch
orrection, and costs $695.00.
.ventide Clock Works--Showed digital
elay uni ts, Models 1745 A and the less
xpensive Model 5851: also the "Om­
ipressor." which combines functions
fa compressor. expander. noise gale
nd limiter in one unit.
'airchild Sound Equipment Corp.
'he full line of small consoles. rcvcrb
vsterns. switching relays. and other
rofessional audio units.
:tectro-Voice-Demonstrated ad­
anced monitor loudspeakers with ex­
remely even low bass response: pres­
nted lectures on sound monitoring
nd reinforcement technology.
'ately Electronics-Distributor for a
umber of professional audio units, in­
luding the Schoeps microphones, Pro­
.it audio units in kit form, "Mom's

l. 'lholesome Mixer," a modular system
1•1roviding up to I 6 inputs.
~otham Audio Corp.-Distributor of
oreign and American units, showed
nportant units from EMT, Studer.
Ieumann , Telefunken, etc., including
1e new Neumann QM69 quad mike,
-hich has four condenser mikes all on
1e same axis, in a compact housing;
nd the new EMT Model 240 reverb
nit which uses gold foil as the delay

·I tedium, for a much more compact,
rore flexible unit than one using steel;
1e Delta-T IOI electronic digital de­

,, ty system.
larvey Radio Co., Inc.-Distributor,
owed, among other items, linear
lastic faders.
VC America, Inc.-Developer of the
'.04 discrete disc recording system,

i rernonstrated that system, including
omplete hardware for playback; pick­
.p, demodulator, four-channel elec­
ronics in several forms; in the demo a
umber of RCA quad discs were used.
l unit, the MM-4, was introduced: it
isplays output from each speaker
hrough light patterns on scope screen,
mana ting from four corners of screen.
fark Levinson Audio Systems-A
nixer with some new ideas in control,
O inputs; also a preamplifier, Model
.,NP-2.
fartin Audio/Video Corp.-Distrib­
tor, handles products of most leading
-rofessional audio brands.
fCI-Showed their large recording
onsoles.
fagra Magnetic Recorders, Inc.- Their

,Ir arniliar line of top-grade portable

>CTOBER, 1973-BM/E

recorders. including tire Model IV-S
with sync for use i11movie xouud re­
cording.
Rupert Neve Showed 0:1111ples ()I

Iheir recording consoles: xhowctl ;1llL'W
modular nmpli íic r ch.mucl , lire nu ulcl
IOX I. .ulap t.rb lc Ill any Clllll rul con­
sole need. which includes :1mik c pre­
:1111p. very llc xihlc cquuli z.u iun (Iii.
mid. lo. wit h selectable curves). :111d
flexible switching.
Nippon Columbia Ltd. De111011slr:rlcd
Ihe (our-channcl sys le 111 developed
111ai11ly hy Dr. Dt1:111eCooper (in
hroudcast form. it is 011eof those now
before the NQRC).

Pentagon Industrie'>, Inc. /\ new
X-11:1c~ 1cc111di11¡o111;1cl1111c,:11111ll1u
c:111didalL' 1111l1i~',l1-g1adc;111d111rccru d­
i11¡•:1pplrcal i1111s.
l'rau-Spcctor Corporation Sc11\111g
;111d '>pl1ci11gl;rpc 1111all v.rric rics 11!
1u;1g11L·licl;rpc u111I: ;rl'" lubcl-, :111d
label di-;pc11\c1\ o] 111:111yk unlv.
QRK-lfrk-0-Kut (l'('/\ Electronics
xuhsidi.rricx] ·111111l:1hlc\, prc.unpli-
lic rx, l1111c:1r111\,\l11d11Jcuburctv, long
:1ssl•ci:1lcd wit h these 11~11lle\.
RC/\ /\ wide range lli consolcx: 111011-
iIor speakers: many componcnt-, lor
uudio xyxtcms.

cont inued on page 70

,
•

Don't. Production profits are up to you.

GRARDSOn on the way with help.

A auditronics. inc.~I P.O. Box 12637 ·Memphis, Tennessee 38112

Circle 146 on Reader Service Card

Gates Dualux 80 has a lot of "guts".
Like the solid-state plug-in amplifiers on printed circuit boards that provide
excellent audio response and extremely low distortion. Interchangeable
program, cueing and monitor amplifiers. Silicon transistors throughout for
great reliability.

Eighteen inputs into eight monaural mixing channels. Plusdual
programming channels. A lot of console.

Write for additional
information. HARRIS

~o~~~~~,f{~~~f/f,.N

Circle 147 on Reader Service Card
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AES

Recortec, Inc.-A new cassette dupli­
cation system, Model CDS, which
turns out cassettes al high speed, com­
bining this firm's cassette loader with
additional electronics.
Revox Corporation-Introduced a new
stereo recorder, the Model A700, with
a large array of advanced operating
and control features; price about
$1800. Also showed the A77 recorder.
the tuner and stereo amplifier: Beyer
microphones.
Sansui Electric Co. Ltd.-Demonstrat­
ed the Sansui matrix quad system;
featured the new QSESB encoder de­
veloped especially for FM broadcast­
ers-price about $900.
Scully/Metrotech-Emphasized the
new line of tape recorders. compact.
top-grade machines introduced at the
recent NAB.
L. J. Scully Mfg. Company-Featuring
their LJ-10, a tape recorder designed
especially for broadcast use. particular­
ly in "extended play" applications. as
in automation systems. Also promised,
an advance-head tape machine for disc
mastering (prototype was on display):
and. in about a year. a new Scully

disc-cutting lathe, putting the com
pany back in its traditional business
Sequerra Company, Inc.-Showed th·
Model FM- I tuner, a no-holds-barre,
effort with digital tuning, many far
out refinements-price about $1800.00
Shure Brothers-Showing the line o
microphones and mixer equipment
emphasis on the SE30 gated compres
sor-mixer, useful in many P-A and re
mote-broadcast applications.
Spectra Sonics-Large recording anc
broadcast consoles: also the "Com
plimiter ," audio processor popular ir :
broadcasting, which supplies volume
compression and peak limiting, either
together or separately.
Stan ton Magnetics-Feat ured their
new pickup for discrete four-channel,
records.
Tascam Corporation-Demonst ratea
their mixing console, Series 70 tape
recorders.
3M Company-The full line of audio
recording tapes: including cassette and
cart tapes.
3M Company, Mincom Division-The
professional tape recorder series.
United Recording Electronics lndus-,
tries-A new item is the BL-40 Mod·
ulimiter. using the Teletronix system

This booklet is of interest to every
innovative recording and broadcast
engineer. Please fill out coupon be­
low or send us your request on your
organization's stationery.

NAM[

TITLE

FIRM

ADDRESS

CITY

Circle 148 on Reader Service Card
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•MO~~~~~~rece1vers
TBM-10008 series

plug-in stereo. sea­
and narrow band options

single channel tor•
FM broadcast. 150MHz.

VHF·TV aural

five channel for•
FM broadcast

prices from S250•

MCMartin McMartm Industries Inc. 4500 South Seventy-sixth Street
Omaha. Nebraska 68127 Phone 14021331-2000
Circle 149 on Reader Service Card

3000
CARTRIDGE TAPE EQUIPMENT
• RAPID-O Adjustable Delayed

Automatic Fast Forward Standard
• Modular Independent Units

Single, Dual, or Triple Cases
• Rack or Desk Top Mount
• Superior Performance
• RECORD • PLAY • MONO

~;:]'.;·.]
• STEREO MODULAR UNITS

RAPID-a 1216 KIFER ROAD SUNNYVALE. CALIF. 94086
(408) 736-8737

Circle 150 on Reader Service Card
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>r automatic program levelling in AM
roadcasting. ($695). Also: broadcast
msoles, the Cooper time cube (acous­
cal delay line), the Model 527 gra­
hie equalizer, the Model I I 76LN lim­
ing amplifier.
¡ 'estlake Audio-Described their
I .urnkey" service for studio design.
edit Company-New 8, 16, and
4-track tape recorders, in very com­
ict designs that have a definitely new
ok.

An FM Audio Design
For an Unusual Variety
of Programming

Plannedfor this issue, but unavoidably
delayed past press-time, is an article
describing a most unusual FM audio
system designed for station WGPR in
Detroit by Audio Services Inc. of
Southfield, Mich. The station puts a
wide varity of programs on the air, and
also has a large number of standing
remotes that put heavy demands on
the audio system. The article will ap­
pear in the next issue.

'RICE'S SLASHED
DELIVERY 4 TO 6 WEEKS

..
,----INPUT&----,
123408?8810111'1 •,•

.,. 111111111111 ••
. 11111111111 '· •.,... a •• 3 ~

a .• 4 T.
a .•

: Ja ••
L...=~

MOOEL1050 ROUTINGSYSTEM
THE MOST RELIABLE,LOW-COST

SWITCHING MODULE YET

FACTORY ASSEMBLED PRICE EXAMPLES
INPUT OUTPUT VIDEO AUDIO AUDIO/VIDEO
12 X 3 s 1200 s 860 s 1490
12 X 6 1710 1370 2150
12 X 9 2380 1980 3000
12 X 12 2920 2520 3720

INDUSTRIES LTD.VISCOUNT

~

10E5 EAST BSth AVE.,
VANCOUVER115, B.C.

TELEPHONE: (604) 327-9446

..
•• [)l)l]!]

Circle 152 on Reader Service Card

,..-·-·-...

.•\•)·-'; -
·verYlhing you need lor complete tape recorder testing. ,

Ferrouraph RTS-2 with Auxiliary Unit

lersatile all-in-one
trecision test system
í's a Sine Wave generator ...
~llllvoltmeter ... Wow & Flutter bridge
. . Harmonic Distortion analyzer that you
an learn to use In minutes. Requiring only
wo leads, setup time is minim al.
'ushbutton controls provide rapid, precise
1peratlon. Compact and lightweight, It's
deal for recording and broadcast studios,
eating labs and service shops.

Ifastly expanded operation
3y combining the RTS-2 with the ATU
~uxlllary Unit, you're ready for the most

RTS-2 Test Set - $1450
ATU Auxiliary Unit - $560

Carrying cases optional

sophisticated audio testing. • Monitors
pre-recorded test alignment tape with
built-in speaker unit • Balanced and
unbalanced input/ output. Switches
between left/right Input/output channels .
Provides matching impedances for Sí!,
2000, 6000 impedances, or unloaded.
•Compares input/output signals• NAB
weighted noise filter network for S/N
measurements • Oscillator output may be
set in 1OdB increments over 40dB range
by pushbuttons • Designed for use with
virtually any test equipment.
Send for list of distributors for a
demonstration.

ELPA MARKETING INDUSTRIES, INC., New Hyde Park, N.Y. 11040
Circle 153 on Reader Service Card
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BM/E CLASSIFIED MARl(ETPLACE
CLASSIFIED ADVERTISING RATES

DISPLAY CLASSIFIED ADVERTISING: $22.50 per inch Ix; $22.00 per inch 3x; $21.00 per inch Gx; $20.00
per inch 12x. ALL OTHER CLASSIFIED ADVERTISING 25¢ per word: minimum $3.00. BLIND BOX NUMBER:
No extra charge. Replies sent to address beiow will be forwarded to you. PAYABLE IN ADVANCE; send
check with order. CLOSING DATE: 5th of 2nd month preceding issue date.

BM/E, Monterey and Pinola Avenues, Blue Ridge Summit, Pa. 17214 Phone 717 /794/2191

HELP WANTED EQUIPMENT FOR SALE (Contd) 1

rSYSTEM ENGlNEER- &-TECH-NlclA-NS l
1 Sysi ern Engineer and 1ech nic ia ns fur up- I
era ling CATV ( 300 mile) s yst e m in Lung I
Island. New York. 500 miles of operat- I
ing plan! by Junuar v , 1974.
Syst ern Engineer-4 yea" CATV field
experience or equivalen! training and ex­
perience. Knowledge of microwave >Y5-
tem. CATV plan! and color 'ludio opera­
tion and maintenance. Applicant should
have administrative experience to direct
technical and o t her field personnel. Engi­
neering degree required.
Systems Technicians (3)-minimum
years CATV s ys t e ms e x perience . one of

1 which is in plant maintenance. Must have
1 working knowledge of CA 1V test equip-
ment including spectrum anuly zer , 'weep

I genera tu" and vt oruge xcope . 1 ech n ical

I school graduate wit h, or capable of oh-
1 taining. fir;t cla" phone lic ense .
I Send complete resume including employ­
! ment history and salar v re q u irc m en t tu:
I HUNTINGTON TV CABLE CORP., P.O.

L
BOX 454, Huntington, N. Y. 11743.
------------------

' VIDEO ENGINEERS & TECHNICIANS
Fully experienced in maintaining color
ca mer as. 2". I". and \/1" Vl J{, uving lat­
est Te k t r o n ix ''"'equipment. b.x ce llen t
salar ies for r ig h t men. Send Re surnes 10:
Phil Bewald, F&l3/Ceco llf Cal.. l nc.
705 I San la Monica Blvd .. Holtv wood .
CA. 90038; Walter Dr u k e r , 1-&B/Ceco.
Inc .. 31 S We,I 43rd Sired. New York.
N.Y. 10036.

Television Engineer- hr'! Phone Opera t or
wit h e x per ience in handling a mus t er c on t r ol

TV Switcher: Am pe x V IR I I 00 and I 200
B ma, ...h inev, film projec t or-, and audio
board. Maintenance and sorne t rans m it t er
e vper ien ce helpful. Salary depends on t'\­

pe r iencc , Wr it c IJo\ I 073-2. e/u 13MI. lllue
Ridge Summit. PA. 17214.

SITUATIONS WANTED
COMllO MAN: ~irq phone an d ahilil). I-ive
years as jock. engineer for two. muvic dire e­
tor. Management change forces move. Pop­
ular rnusic preferred. I will make you happy.
(417) 334-5677. Mike Conner. S.R. I. Ho x
1277. Branson. Mo. 6S616.
Tcchnic ia n wit h good hac kgr ou n d in TV
t rans mit r cr and <t udios se e k-, rexp o nxibf e
position in Mid-At la n t ic ar c a . Part icutar-,
available. llo\ 1073-4. L/o BM~. Blue Ridge
Summit. PA. 17214.

EQUIPMENT WANTED
•••••••••••••••••••••••
•NEED 3-340 foul guyed t owerv, ground •
• wire. m e- h. xt rn p , etc. Whal du~ nu hav c , •
• how much. whe n . .md where? ••••

BOX 4.171
Inglewood. Calif. 90309.

• • • • • • • • • • • • • • • • • • • • • • •
We are building an ent ir e AM 'talion
from xcrut c h. Need vt u dir. e q u ipm e nt .
What do you have , how rnuc h . whe n ,
and where?

BOX4J71
Inglewood. Calif. 90.109.

EQUIPMENT FOR SALE
PROl·ESSIONAI HI CORDING AND
T~Sl 1-QLlll'MI NI ¡,,,. r ccur dmg vt u dro-,
a n d hrt>:tdLJ'l,·r, Al t c c , Arnpe x . JM. CH.
HP. I e k t ro n ix-ncw .m d uvc d . I ree eq u rp
men t Ji,¡ or drop m , CHAS. I. WASHBUHN
CO.. <>114-M SANºIA MONICA BLVD ..
HOLLYWOOü. CA. 90038.

EQUIPMENT FOR SALE (Contd)

EBS RECEIVERS
FM t ype , Completely reliable. All solid
state. Built for conlinuous duty. 13uill-in
monitor and alarm. Choice of manual or
self-reset alarm function. Rack mount in
standard rack, only 3\/2" of vertical rack
space required. Wr it e for additional in­
formation. Tri-Tronics Professional Elec­
tronics, 829 Eighth Street, Lillington,
N.C. 27546.

¡------------------
Ready for Video-Painlessly?

We ar e offering. al a fraction of the
original cos t , a complete mobile. mono­
chrome studio facility. Included: 2-RCA
PK-330 live camera>. RCA 8-inpul video
switcher wi t h Ball Bros. special effects.
2-Ampex 66013 VTRs wit h edicon and
full audio mixing Iac ili t ics , complete pix
and wavef or rn monitoring. Everything in
working order. housed in 3 integrated
19" console-, wit h full-length "producer's
de,k." All you need do i' supply A.C.
De tuiled Ji,1 and/or visual inspect io n
upon request. Or iginat cost : approx.
$65.000. Make U\ your hest bid.

Norm ~rie drnun
Vi,u:tl I n f'or rna t io n Sys terns
I 5 Columbus Circk

I NewYork,N.Y.10023 ¡
L _ i_2~21_~4.!._-~0~0.:_ J

••••••••••••••••••••••
ATTENTION CHIEF ENGINEER!

Updat e your old Ampex wilh our Solid­
St at e l-l ect ro nic-, OR trade it in against
our LB-350 Recorder. Clear those old
Arnpe x Elcc t ronic-, and Head Asse rnblies
off vour rnaint e nance hench. Send t he rn
lo ú, for money. Lang Electronics, 14
East 39th Street, New York City 10016.
(212) 725-8110.
•••••••••••••••••••••

1/2"VIDEO TAPE-LOW DROPOUTS
HIGH S/N-SPLICE FREE

Suit a hl« for all \/2" Video Recorder
2400 fl. reel-S, IO.SO;
1200 ft. reel-$6.25

Sa t ivfu c t io n Guarurn ee d or Money
Refunded Or der from:

MEDIA ASSOCIATES-Dept. 105
Box 5209, Stanford, Calif. 95305
Calif. Residents add 6% sales tax

•••

BROADCAST AND RECORDING EQUll'­
Ml:.NT: Scully. V.l.F. l nt cr nat io nul , Metro­
tech. Langevin. Llect ro d y ne . Q.R.K .. Micro­
) ru k , MRL. Nor t ro nicv, McMarlin. U.R.E.I..
e.V .. A.K.G .. Sennheiser. A t lav, Ferrograph.
HAECO. St eve nson . Gately. D.B.X .. Ad­
vent. Altee. l-airc hil d , Audio Designs. 3M.
Magnecor d, Tele v. lnovonics. Na gr a . Uher.
1ape-Al hon. Package Deals, lnslallations .
Service. Request Flyer. Weigand Audio.
Middleburg. PA. 17842. (717) 837-1444.

QUALITY AUDIO CON<;OLE<; are our sne­
u.1lly Modern '')ling w rth <hde fader". We
ma nufa ctur c eight vtandar d COT1'0lcs at very
c ornpctur vc pr u cs However. if v ou pre íer. we'll
m.muf.rcnu-c ._t Ul'IOm "''ll'ITI 10 your spe c tñca­
uon-, Alvo. plug-in audio module' inctudmu
J1q11hu11on .11npl1t1er,, pre-arnphfierc. monitor
ampllf1e1'\. ctl· wr ue or phone Ior nnce-, and
'f'1:c1í""'"'"'· ~YSTEMS 1-NGINEEHING
COM PANY PO Box 49224. Atl an ta , GA
~"-~~9. (4(14) 4~~-2446.

MOTORS FOR SPOTMASTERS
N F\1\1 Pap"l h' "ter('''' svnchronous motor HSZ
~0.~0-4-4701) ¡¡, u-ed in 'crics 400 and 500 ma­
chine' Pr11..e $"\4 Oíl c.u h rucpaid while ihe y
last. 90 day warranty. Terms check with
order onlv. no con·~.N(H r ccomrncndcd for
l a pcc avt c r ..-.e11CC\ títlO or 700.

TAPíCASTER TCM. INC. Box 662
Roc kvrtlc. Moryl:rnd W851

SENNHEISER MKH 405 package: S MJI
405 condenser microphones; S MZA f
battery adaptors; 2 MZN 5-1 AC power su,
ply; with cables. $I 300. SHURE M-67 mi
er/remote amp $50. SCOTCH I 0\12' alUTI
num reels (NAB hubs) New $I .SO; wi
scotch box. $1.75; limited supply. Write
Box 1073-1. c/o BME. Blue Ridge Summ
PA. 17214.
PARTS-for SPOTMASTER cart ridge uni:
IN STOCK-IMMEDIATE DELIVERY, ne
and used equipment too, trade-ins accepte
LOW PRICES. COMMUNICATION M1l
DIAS. Box 54. Allentown, PA. 1810,
(21 S) 437-0607 or 437-9447.

RCA 50,000 KW, model BTA-SOG A
Transmitler. Immaculate condition. No\
Tuned to 720 KHz. $22,500.00. Be
1073-3. c/o BME, Blue Ridge Summit, Pi
17214.

Snlid-st ate audio modules-console kits, pow
amplifier kits. rower suppliev. Octal plug-ins·
mrc. eq. line. disc, tape play. tape record, ar
pl ifierv. Audio & tape bias oscillators. Over :
audio products. Send for free catalog: and a
plications. Oparnp Labs. Inc.. 172 So. Ah
Vist a Blvd .. Los Angeles. Calif. 90036. (21?
934-3566.
CARTRIDGE TAPE EQUIPMENT-Rebuil
New paint. heads, flywheel, pressure roller, bel•
etc. Si'lltlessly clean and thoroughly tested. J
day money-back guarantee. 90 day warrant'
Also contact u'\ for pov-rbtc discounts on ne
equipment and ac ccsvories.

AUTOOYNE. Box l004,
Rockville. Maryland 20850
(JOI/762- 7626).

FIELD STRENGTH METER. 540 KHz It
5MHz, Ten microvolts to 10 volt' per mete
New solid state design, long battery life. Stablt
accurate L311hra11(ln. Free lucr a tur c . Solar Elec
Ironies. 9UI N0. Highland Ave .. Hotlywooc
Cal. 911038.
- -
AMERICA'S LARGEST STOCK AND cor­
SIGN~IENT LISTING oí new and uvcd broad
cast and recording equipment. We trade-sell an
buy. THE MAZE COl\PORATION, P.O. Bo
6636. Birmingham. Ala. 35210.

STL-MARTt M-JB Tr anvrnitte r Receiver iunei
IC' your Ire quene y. $1250 Ante nuns. Tran •.•mis 1
sron lme aho available. DYMA FNGINE:ER
ING. Ht. I, Box 51, Taos. N.M. 87571.

l he complete and reliable source for new an1
used broadcast equipment. lcequcvr our fre1

lrst ings. Broadcast Equipment and Supply Co.
Box 3)41. B nsrol , Te nncvve e .176~0

CAPSTAN IDLERS for AMPEX 300. 35 440
Series. self aligning with replaceable ball bear
ings, $22.50 net. VIF INTERNATIONAL, llo>'
1555, Mtn. View, O.. 94040.
MICA AND VACUUM lransmitting capaci!OíS'I
Large stock: immediate delivery. Price lists~'
request. SURCOM ASSOCIATES. I 147 Venier
Blvd .. Los Angeles. Cal. 90015 (213) 382-6985.

4-650 ft. towers $6500.00 each. Many more
Ground wire 85t per xx. lb. Dill Angle, Bo>'
55, Greenville, N.C. 27834. Tel. 919-752-3040.

One stop for :111 your professional audio re·
quirements. Bottom line orierucd. F.T.C. Brew
er, Box 8057. Pensacola. Fla. 32505.

WE BUY TUBES. TRANSISTORS & CA.
PACITORS. Send your list' of sale items
Specialtv Supply Ltd .. P.O. Box 22391, Denver
Colo. ~0222.

Surplus Audio Patch Panels All Standard Con
figurations. Gulr Telephone & Electronics, In
6235 Beverly Hill, Houston, Texas 77027.

INSTRUCTIONS
FCC FlHST CLASS RA[)tOTELFl'HONE LI
CENSE IN SIX WEEKS. Ctasvev in Dallas
Ai lant a. Denver. Ft. Worth. Hartford. Huu,ton
Memphis. Navhville , New Orleunv. Oktubortu
C11y_ and San Antonio. For mformuucn ron
raer Flkrns lnsi irute , 2727 Inwood Hu. Dallas
Tex. 75235 214/357-4001.
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INSTRUCTIONS (Cont'd)
k' '1irst phone through t apc ll'1.:n1dt·d k..,,1111" :11
~ orne plu' one wcck ¡w1,n11:d i11,t111\111l11 111

/ushinµton. D.C .. 1\tl:1111a. Hn..,1n11. lh'l11.1i1,
cw Orfe ans, f\li1111c:qh1lis. S1..·:111k, l rcn vcr.
ortlnnd. I ns Angele'\. Pruvcu 1c•••ultv. C>nr 17th
ear leaching FCC livcu-,c c1.1111'l''· H1'h .l11h11,1u1
rondrnst I icrnse Trn ininc. ltl(1llD I )111h·.111.
lnnhnuan Bench. Culif. 1..111~(1{1. 2 I\- \711 I 1<11.

TfENTION VETíHJ\N~! I uvt ,·l:i" li.-ruvcH five weeks with nrn1pklc tlll'111 v :111d l{.('.A.-
1uipprd l:lbn1 atorv 11:ii11i11).!. 1\ pp1 tl\'l'd fnr
ter ans Tuition 1'l1.\IHI. ll1,H1,i11g \·11,1 ~l(itHI
·r week. American lnsti rruc 111 IL1dit1. 2f1~!

'•Id Lebanon Road. Nn sbvülc. 11.·1111. .\7214.
., 5-889-0469.

PROGRAMSERVICES
.:'r~i!'' Catulog .. Evl'rythi11~ ft•r th c dt.'l'
y! Comedy. hooks. uir ch crkx. wild í r.uks .
d radio shows. and rnorv ! Wr it c : ('0111~
and, Box 26348-A, San Fr:inciSl·o '1412<•.

eejays! I I .000 clussif'icd !('11( lines. $I ll.00.
ncondilionally guuruutcc d. Co rued y c:il:i­
g free. Edmund Orrin. Bo' (,79-M, M:iri­

J1Sa, Cal. 95338.

LO RADIO PROGRAMS FOR S/\1.1:.
':nd $1.00 for a fahulous c1lalog lislin¡; 25
.ars of radio's greatest shows. Vinlagc Ra~
o. P.O. Box 2392. Culver l'ily. t':il.
1230.

PROFESSIONALCARDS

COHEN & DIPPELL
CONSULTING ENGINEERS

Formerly GEO. C. DAVIS
527 Munsey Bldg.
(202) 7B3-0l ll

Washington, D. C. 20004
xt rmbrr .4FCCT:

JANSKY & BAILEY
TeleCommunications Consulting

Department
CATV & CCTV

Phone 703/354-3400-ext.722 or 2400
Shirley Hiway at Edsall Road
Alexandria, Virginia 22314

Atlantic ResearchCorporation

BROADCAST STUDIO DESIGN

Control Svstems, Faciliües Plan11i11¡.:,
Plant Laro111 & Monulacturint;

DYMA ENGINEERING, INC.
Route l, Box 51, Taos, New Mexico 87571

Phone: 505/758-2686

RALPH E. EVANS ASSOCIATES
Consulting Radio Engineers
AM - FM - TY - CATY - ITFS
3500 North Sherman Blvd.

MILWAUKEE, WISCONSIN 53216
Phone: 414-442-4210

·===================~
McCLANATHAN & ASSOCIATES

Consulting Engineers
APPLICATIONS & FIELD ENGINEERING

TURNKEY INSTALLATIONS - RADIO & TY
Domestic and Foreign

PORTL:ÑD~ -J':=¿g~97207
Phone: 503/246-8080

USE BM/E's CLASSIFIED
MARKETPLACE TO
REACH OVER 28,000
BROADCASTERS I
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PROFESSIONAL CARDS (Cont'd)

VIR JAMES
CONSULTING RADIO ENGINEERS
Applications and Flold Englnoorlng
Computorltod Frcquoncy Survoys

345 Colorado Blvd.-80206
(303) 333-5562

DENYER, COLORADO
Mr.mber AFCCE

CHU ASSOCIATES, INC,
Telecommunications Division

AM-FM-TV-CATV
Applications-Fncililios Planning

Field Surveys and Proofs
Appraisals

800 Fesler St .. El Cajon, Ca. 92020
(714) 442·9459
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DEPENDABILITY
Towers!

That's our main product.
We've been manufacturing them for over
20 years. and ours still stand despite the
ravaging effects of hurricane and flood.
Ask the CATV people in Corpus Christi.
Point Comfort, Brownsville, Port Lavaca.
Bay City. Baytown, Orange or Port
Neches. Texas. Ft. Worth Towers were
standing when others were lost in nat­
ural disasters. The reason is superior
quality in every product. CATV towers
are our specialty, and we make no com­
promises in design. fabrication or instal­
lation. Disaster may "down" a community,
but Ft. Worth Towers are left standing.

And we offer a complete array of spe­
cialized support equ.prnent to go with
them. Included are head-end buildings,
microwave reflectors, equipment lifts and
other related items. You get maximum
performance with a perfect match of
equipment and accessories. Once more.
high-quality and dependability don't have
to be high priced. Ft. Worth Tower offers
you economical prices throughout its line.

Fort Worth Tower is dependability.
When you're designing your next head­
end, call us. Fort Worth Tower Company.
The basic CATV tower people.

Fort Worth Tower Co., Inc.
PO 80X8597 520l8RIOG£SIR£!1 fORTWORIH J[XAS/6112
FORT WORTH PH t817l JE 6 5676 •DALLAS PH t2l41 AN 4 2811
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Broadband Information services, Inc.
274 Madison Avenue

New York, New York 10016.
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Charles C. Horner
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New York Office
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If youíe looking
ºfor the
easiest way
to accurately
measure
envelope delay,
look no further We'd like to tell you more. Write or call us today

for complete data.
Telemet Company,Amityville, New York 11701,

(516) 541-3600.

Frequency range is 0.1 to 10 MHz for
the Video Modulator and 25 to 250 MHz

for the RF Modulator.o

We've developed a solid-state measuring system
that haseverything in one box. And that includes

a convenient. low-harmonic content Sweep
Generator. The result is exceptionally good

accuracy. In fact. delays of ±30 ns to ±1000 ns
can be measured in 4 ranges, with a resolution of 2 ns.

The test signal is provided with or without sync
and blanking for meaningful TV transmitter

measurements.
Readout is by way of a front panel meter that
provides point by point measurements. And a
scope-jack offers continuous sweep display.

The price is one more unusual statistic.

Only$3850
o

0
·VIDEO
SW££P 100 300Hf

OEflltOOULATOR
Vl0[0

MODULATOR "'WOOULATOA

/
OVTNT

1000

wo~~j'º"' 11 wo~~~~·o~ ONP\llMARl(ER
OUTPUre
MAb'.EA
L[V[l 1cg~1s~~AL11 rE;~,~~AL

OUTPVT

\

---··------.-------~-----···----v

o 1 u sec

INPUTe
~MOO

e
WIOfH
MA.NU.t.l

SWEEP
INPUT-x-.oo ()(MOO INPUT

l •00 ••••• OElAYBAlANCE

""'""'".,-~·~"'
[HV[L()P{ OE.LAT FREOR[SP ~

e l, ..HI([Nl[A ,,....._...,
F"INE

INPUTL[V[L
DB 1 J.L SEC

ON 0m::J 0 OFF

P()W(R 20 fl.HI OUTPUT 20 l(Hl INPUI

ENVELOPE DElAl' MEASUREMENf SET MODEL 3705

a division of GEOTEL. INC.

Amityville, New York 11701.(516) 541-3600

REGIONAL OFFICES

Atlanta. Ga. 14041939-7166 Chicago, 111.13121627-6026 Houston, Tex. 17131946-5796 Riverside, Calif. 17141683-0641

See us at NAEB-Booth 99
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Generaces ewery spec1r1ea 11:.•• , .a••n• •.•.•1 •
Video test sianal for color, B/W systems,
PHILIPSPM5572/7i/74 .-.s ·· i11t.;m44;;¡;w•

Three major, professional instruments, physically and
functionally integrated in one 19 inch-panel. World's most
versatile video-test-signal generator for use in precision tests
of transmission links, transmitters and studio equipment.
Provides all data required for measurement of insertion loss,
linear/non-linear distortion of B/W and color signals.
$6350 complete.
• Consists of PM5572 Blanking Mixer, PM5573

Pulse Generator and PM5574 Sine Wave Generator.
• Simple to operate; all functions pushbutton

controlled; ideal for mobile applications.
• Swept signals from JOOKHz to 10 MHz with I MHz

markers; pulse and bar signals in 7 combinations;
automatic duty switching ... and many, many others.

\j: ®•

..... . ,
-- : wwwwww ••••

I ~ ;, I ~·
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-
NAME _

TITLE PHONE _
COMPANY _
ADDRESS _

CITY STATE& ZIP _

4'ES4'r,;;,:;;gu;;/Nli INS4'ñ!l1ñEN4'S/Nii.
Telephone: 516-433-8800 • NOR1>1AMlRl(AN PHlllPS(ClMPANV

O I'd like a demonstration. Contact me.
O Send complete specs

AM STATIONS, ATTENTION!
Comply with new FCC ruling on monitoring 125% positive peaks (and

simultaneously measuring 100% negative peak).
Return this card or call Belar Electronics, (215) 687-5550. for full informa·
tion on our AMM-1 AM frequency and modulation monitor. In addition.
send míorrnat.on on FM ¡-, TV r , monitors. Or skip the AM; JUSt send
us information on FM C TV 0 monitors.

Belar Electronics Laboratory inc .. Post Office Box 826, Devon, Pa. 19333

CL
N

o·.1~ I
>- (/)z (/)

Ll.J~ w I
I-Ll.J CL a:

¡'.:: ~~ ~ o
I-~ o o

u (/)z u ~
IAM MONITORl]BELAR

Typr Approval #3-17G

-~-----------------------------------

----------------------- ---

10kW, 20 kW and #OW 40 kW Self-cooled RF Terminations
r-:1 1.1. need no external water supply.

MODULOAD® Load Resistors are ideal for locations where water supply is
unreliable, expensive or simply not available. Self-contained with integral heat
exchanger and protective devices. these new coaxial loads operate continuously
under full rated RF power 1n 5° to 45't ambients (-20't to +20°C with
antifreeze).

MOOULOAD systems are desiqneo tor CW, AM, FM and TV transmissions to
40kW average and terminate 50-ohm lines with a low 1.1 VSWR from de -
1300MHz.

®THRULINE RF Wattmeters available as companion packages.

- Name ...........••........................................... Title .
c.m,any .
u••••............................................................................................RIRn ELECTRONIC CORPwww.americanradiohistory.com
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CCA SOLID STATE 40 WATT HI
FIDELITY TRANSMITTERS
AND RECEIVERS permit you to
originate programs from
remote locations - designed
for 1 r5VAC or mobile use.
Three inputs with mixing -
15 Kc response.

SAVE ON TELEPHONE
EXPENSE with

CCA REMOTE PICK UP
and STUDIO

TRANSMITTER LINKS
nd this Postcard

for more information
CCA ELECTRONICS CORPORATION

716 Jersey Avenue
Gloucester City, N. J. 08030

(609) 456-1716

YOUR BEST BUY
FOR

CARTRIDGE
EQUIPMENT

Send this Postcard
for more information

CCA ELECTRONICS CORPORATION
716 Jersey Avenue

Gloucester City. N. J. 08030
(609) 456-1716

-------

¡•••••

t¡g]I

CCA AM/FM
TRANSMITTERS
ARE WITHOUT
COMPARISON

Send this postcard for more
information

CCA ELECTRONICS
CORPORATION
716 Jersey Avenue
Gloucester City, New Jersey
08030
(609) 456·1716

I
I
I • I I I

- I r®I Il~-~-1-
~" <1 <1~

,..

CCA "CITADEL" CARTRIDGE
MACHINES f eat ure direct
drive, built-in 150 cycle. at no
additional cost, plug-in elec­
tronics - full accessibility -
Playback $495 for Mono, $725

Stereo; Record/ Play $695
- Mono, $995 - Stereo.

50 KW AM
with conventional high level
modulation and air cooling

You are cordially invited to
visrt our plant and watch the
AM 50,000 go through its
paces!

CCA SOLID STATE STUDIO·
TRANSMITTER LINKS avail
ilblP for 200 Mc, 300 Mc. 450
Mc and 900 Mc. 10 Watts out
put High Frd elr t y good for
Mono or composite input.
Plug 111 modular construction

CCA "CITADEL" PLAY UNITS
are only 5%" wide. Thus,
three can be mounted side by
side in a standard 19" rack.

25 KW FM
air cooled transnut ter wrtr, m
dependent 3 KW driver and
one power an.pnt.er tube

t~~

•-
CCAoffers a complete line of
solid state AM transmitters
4 to 50 watts for campus
radio and broadcast erner­
zencv service.

YOUR BEST BUY
FOR

EDUCATIONAL
AM&FM

Send this Postcard
for more information

CCA ELECTRONICS CORPORATION
716 Jersey Avenue

Gloucester City, N. J. 08030
(609) 456-1716

CCAoffers both vacuum tube
and solid state FM transmit­
ters from 1O to 100 watts
for low power and emer­
'1fmr.vaoolication.www.americanradiohistory.com
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