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How do you pick up :
sound without noise

Pick up the new RES
and the new RE85
quiet microphones.

Introducing two microphones that

aren’t “microphonic”. That are
unexcelled for hearing air-borne sounds,
but shrug ofl contact noises. The new
hand or stand RES0 and the lavalier
RES8S dynamics.

Small. light, and just barely larger than
the smallest microphones of their type.
Yet both use a unique double-wall con-
struction that is more effective in reduc-
ing microphone noise than any other we
have tested.

Let's look into the RESO first. A cut-
away shows that inside each RES0 nestles
the familiar 635A, case and all. 1t’s shock-
mounted at top and bottom to the outer
case. Even the connector is isolated from
the actual microphone, And the problems

-

Model RES0 omnidirectional dynamic $128.50 {ist.

of mass and resonance have been worked
out (with the aid of our computer) so
that contact noises and cable rustling
never reach the Acoustalloy* diaphragm.

The result is remarkabile isolation from
all but air-borne sound, even in hand-held
applications where microphone movement
is uncontrolled. And when you add the
extra protection of the built-in Acousti-
foam™* blast and pop filter, this is one of
the quietest omnidirectional microphones
you can find. Yet response,
output level, and polar pat-
tern are essentially the same
as the 635A (one of the most
popular prefessional micro-
phones of all time).

But if noise can be a problem with
hand-held and stand microphones, it is
a plague to lavalier types. Clothing rustle,
cord noise, and accidental contact with
hard surfaces are common troubles. Ex-

high fidelity systems and speakers « tuners, amplifiers, receivers « public address loudspeakers
« microphories « phono needles and cartridges + aerospace and defense electronics
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Mode| RESS lavalier dynamic $142.50 [ist. Less normal trade discounts

cept with the new RE85. Again, we have
created a microphone within a micro-
phone. But we've gone even farther. A
special low-noise grille, for instance. And
even the hard, smooth paint finish was
chosen to reduce small rubbing noises.

The result is virtually noise-free opera-
tion even with inexperienced performers.
And at no expense to sound quality. Like
all E-V lavaliers, output of the RES85 is
peak-free and natural. Each RE8S comes
complete with neck cord, tie clip, and a
belt clip to help control the cable. The
RES50 is supplied with a Model 300 stand
clamp.

Both the RE50 and the RE85 are now
available at your E-V microphone head-
quarters. In this noisy world, it's a relief
to know that help has quietly arrived.
=£-v Trade Mark
ELECTRO-VOICE, INC., Dept. 321V
638 Cecil Street, Buchanan, Michigan 49107

ElecthoYores

A SUBSIDIARY OF GULTON INDUSTRIES, INC.
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Cohu’s Broadcast Color Film Camera
offers superlative performance with com-
plete convenience at a moderate price.

Rapidly adjust for poor film
colorimetry with “Instant Paint Control”
and return to normal colorimetry with the
touch of a button. Enjoy ease of operation
with precision triple action automatic cir-
cuitry. Reduce annual retubing costs to an
industry low with three long-life separate
mesh vidicons.

A new optical system design virtually

eliminates flare and ghosting to give you
unsurpassed colorimetry. All circuit boards

are silkscreened with each circuit function
clearly designated by name. The price
includes image enhancer, color encoder,
remote setup and control panels, remote
setup and waveform monitors and a cable
connector kit.

For complete information on the
Model 1500 contact Cohu Electronics, Inc.,
Box 623, San Diego, California 92112
Telephone 714-277-6700 TWX 910-335-1244

ELECTROMNICS., INC

BAMN DIEGO DIiVIEIDMN

1
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REGISTER THE
CAMERA IN ONLY
2TO 3 MINUTES

COLOR
BALANCE

IN LESS THAN
3 MINUTES

CHANGE A VIDICON
IN 30 SECONDS g e NAB Booth 324
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MODEL 938.QUAD SPLIT GENERATOR

SPORTS
SPECIAL

R R R Rl
i T new 1 | e

.Ii" s
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Model 938 is a complete special effects system. It permits up to four video signals to be
displayed simultaneously. The separation of the four quadrants can be emphasized by
the use of a variable width border which can be adjusted to any level from black to
white, In addition, borders can be colorized by use of a color background generator.

Complete remote control of the 938 is provided. The horizontal and vertical separation
lines can be placed anywhere in the raster or, if desired, wiped completely off the
screen to leave two signals separated either horizontally or vertically (see illustration).

The 938 system consists of two plug in modules, plus power supply and mounting
frame. A remote control panel is supplied as standard equipment. GVG Modet 909
Color Background Generator (optional) is suggested for those users requiring colorized
borders.

$1,625

FOR ADDITIONAL INFORMATION, CONTACT GRAVCO SALES, INC.

6515 Sunset Bivd. Station Piaza East 125 South Wilke Road Redbird Airport 1644 Tullie Circle, N.E.
LOS ANGELES, CALIF. GREAT NECK, N.Y. ARLINGTON HEIGHTS, ILL. DALLAS, TEXAS ATLANTA, GEORGIA
{213) 462-6618 (516) 487-1311 {312) 394-1344 (214) 330-1245 (404) 634-0521
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DIRECT CURRENT
FROM D. C.

MARCH, 1972

by Howard T. Head

Direct Current From D.C.

With the NAB issue of BROADCAST ENGINEERING, it's time once again for
our Pompous Predictions, where we try to forecast FCC and other
Government actions for the coming vear. Our batting average for the
past year turns out to have been pretty good, although several of

the items are still waiting for Commission action.

The Commission is feeling the pinch of a personnel cut and an increased
workload, much of the latter in non-broadcast and non-engineering

areas. An increasing amount of the Commission's time is being devoted

to complaints involving the Fairness Doctrine, a quagmire of the
Commission's own making, and this year's political campaigns and elections
are certain to bring about a sharp rise of fairness complaints. Yet

there will be a few dedicated Commission engineers "tending the store",
and so once again we bring you our . . .

1972 Pompous Predictions

Satellite-to-Home Broadcasting: Plans will be completed for experimental
satellite-to-home television broadcasting of educational programs to

the Rocky Mountain area. Actual broadcasting will begin with the launching
of the ATS=F satellite in the Spring of 1973. The transmissions will

be broadband FM in the 2.5 GHz region, and will require high-gain
receiving antennas and converters for distribution to school and

home viewers.

Emergency Warning and Broadcast System: The Emergency Broadcast System
(EBS) will be overhauled. The Office of Civil Defense (0CD) will
proceed with the implementation of its Decision Information Distribution
System (DIDS) emploving high-power LF and MF transmitters. The Office
of Telecommunications Policy (OTP) will press for a separation of the
warning function from the broadcast function, and will oppose any
requirement for mandatory inclusion of warning circuits in home
entertainment receivers.

New Television Field Strength Curves and Contours: The Commission

will adopt its proposed revised curves of field strength vs., distance

and contour field strength definitions for the VHF and UHF television
bands. This will require drawing new contour maps for all television
broadcast stations. A principal effect of the new contours will be

on the newly adopted CATV regulations, which define many rights and duties
of cable systems in terms of the City Grade, Grade A and Grade B

contours. There will be a period of utter confusion following the
adoption of the new curves.

BRCADCAST ENGINEERING
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THE TV DEMODULATOR

?iéﬁf of Performance <

tificate

AMF TV Demodulator

HS 2064
Front End Receiver
For Off-Air and Remote

Reference Standard

A precision TV demodulator serves as a reference standard for the evaluation of the performance
of a TV x'mitter. 1t is the key for all measurements of frequency response, group delay, differen-
tial phase and gain, noise, etc. of the transmitter. The tolerances of the demodulator must
therefore be considerably tighter than the FCC transmitter specs.

Operation in Strong RF Fields

The demodulator must be designed specifically for operation in strong r.f. fields. Good shielding
and a high level r.f. input (1 Vns} with little attenuation, are therefore mandatory. For the same
reason, the front end receiver HS 2064 which is to be used for remote reception has been
designed as a separate unit. The demodulator must also have toierances considerably tighter than
those of the x’'mitter for its group delay and amplitude responses within the video band.

Certification

The Proof of Performance Certificate delivered with each AMF assures you that the demodulator
has been checked thoroughly to be truly a standard. This six page document contains all the
calibration data which gives the instrument its full value,

Quality Does Not Come Cheap

More than $100,000 worth of
test equipment and many hours
of work by highly trained

Who Wants a Pig in the Poke?
Would you buy a standard
without calibration? |f not,
consider the Rohde and

, ”’ Peri f,rlﬂlrt
g M ‘”“ﬂmlf

QQULATOR
- HEMOD =)

specialists are required to pre- T 4 Schwarz AMF TV Demodula-
pare these individual certifi- tor with the Proof of Perfor-
cates and represent a substan- : mance Certificate.

tial part of the cost of the 3 . -

AMF. ; -

5 et
Write for detailed specs or demonstration. -'EW““' iphi

ROHDE & SCHWARZ SALES CO. (USA) INC.

MAIN OFFICE: 111 Lexington Avenue, Passaic, New Jersey, 07055 Telephone: 201-773-8010, Telex: 133310
Western Office: 510 South Mathilda Avenue, Sunnyvale, California, 94086 Telephone: 408-736-1122

Circle Number 6 on Reader Reply Card
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(Continued from page 4}

New Broadcast and Broadcast Auxiliary Rules: A Committee including
representatives from NAB, the Federal Communications Bar Association
(FCBA), and the Association of Federal Communications Consulting

Engineers (AFCCE) will begin work on a general revision of the Commission's
broadcast rules (Part 73). Commission observers will participate in

the project and will have the wholehearted backing of FCC Chairman

Burch. The Chairman is hopeful that this work can be completed in

less than a year's time, but this may be somewhat optimistic considering
the magnitude of the task.

AM Modulation Levels: The Commission will act, perhaps prior to the

NAB Convention, to reimpose a maximum limit on positive modulation for

AM broadcast stations. This limit will be 125%, but watch it—the

new rules will provide that no positive peak may exceed this level—which
will require that "frequently-recurring peaks" be held to a lower value.

Four-Channel Stereo: An Electronic Industries Association (EIA)
Committee will be formed to study possible standardization of a four-
channel stereo system for broadcast stations. The Commission will

not participate actively, but will supply observers as was done with the
National Stereo Radio Committee (NSRC), which standardized the present
FM stereo multiplex system. Progress will be slow, because much of

the physioclogical and psychological basis for the four-channel effect

is just now beginning to¢ be understood.

Television Remote Control Test Signals: The Commission will stick to
its guns and require that any television station operating its
transmitter by remote control employ the special VITS insertion signal
required by the new remote control rules (See Dec., 1971 BE). However,
NAB will request an extension of time past the present April 1, 1972
deadline, which will be granted for a period of 90 days.

Color Reference Signal: EIA will adopt a Recommended Practice

for the use of the vertical interval reference (VIR)} color signal
developed and tested by its Broadcast Television Systems Committee (See
Jan., 1971 BE). A formal amendment to the Commission's rules will

be proposed to permit the use of the VIR signal, but action by the
Commission within the coming year is unlikely.

AM Freeze:

We reverse past predictions and now forecast that the "freeze" on new
AM station construction will not be lifted in the near future. The
reason for this is not technical—agreement has been reached on new

AM rules and the necessary documents are ready—but the fact that

the Commission would be obliged to divert several enginegrs from other
duties in order to process expected applications. AS noted above,
this comes at a time when the Commission is feeling a tight

personnel pinch.

6 BROADCAST ENGINEERING
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= From Amperex...

= who gave you the
Plumbicon* TV camera tube
= lhat revolutionized
= — color broadcasting
= —— sflovertheworld...

...nline of power tubes
for your new transmitters
that will free you ot lost
from worry over reliahility.

.‘._ - - ,’ Amperex cavity-matched and mated VHF-TV power tetrodes,
WHEN USED WITH AMPEREX MATED CAVITIES provide the high reliability that is an absolute necessity for
- p— television broadcagt sltg;(\}ons, /f\vailable in sync-level povger
TUBE TYPE AN = ratings from 1.5t0 25 and for operation in channels
! T i — ) through 13, these air-cooled tubes are designed and rated
specifically for television broadcast service.
8814 ‘ 1.5 15 They feature "K" grid material for long and stable life,
: : mesh filaments and grids for high power gain. efficiency

and mechanical strength and rugged coaxial metal-ceramic

construction that lends itself readily to cavity operation.
Optimally matched cavities for each type are available for
6.25 8.75 both low- and high-band service and for both video
and sound transmission.
Amperex precision design and manufacture of the tube

ﬁ and matching cavity is your best assurance of reliable, trouble-

8812

B813 125 17.5 free performance. When you think of TV broadcast equipment
..think of it from the Plumbicon tubes in your cameras
through the power tubes in your transmitter.
For additional information on the complete line of Amperex
175 250 cavity-matched VHF-TV power tetrodes, write:
I Amperex Electronic Corporation, Product Manager,

Power Tubes, Hicksville, New York 11802.

8915

Phibp (N 2] ng

el NUsrbae 7, Hiad n Heply Card A m pe rex

March, 1972 TOMORROW'S THINKING IN TODAY'S PRODUCTS 7
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What
FM
transmitter
power
doyou
need?

Gates has the most complete line of FM
transmitters in the industry. From 10 to
40,000 watts. All with a 100% solid-state
exciter employing DCFM (direct carrier
frequency modulation) and DAFC (digital
automatic frequency control).

The TE-3 exciter is the heart of all H3
series transmitters—one tube (1kW), two
tube (2, 3, 5 and 10kW), and three tube
(20kW). All FCC-type accepted, ready for
prompt shipment.

Tell us the power you need and ask for
data on our FM antennas. Write Gates,
123 Hampshire St., Quincy, lllinois 62301,
or phone (217) 222-8200 today.

FITITTETTE A DIVISION OF HARRIS-INTERTYPE

Cm:h Numbnr 8 on Reader Reply Card

LETTERS

10 THE EDOVOR

Freq. Monitors

Dear Editor:

In the course of the years of our
repairing and rehabilitating FM
and AM frequency monitors, it
has come to our attention that there
is one area of station maintenance
that is often overlooked by the
station engineer.

This is the maintenance of the
thermostats and relays in the fre-
quency monitors.

Relays should have their con-
tacts burnished at least once every
three months, and where the con-
tacts are oriented so that dust and
dirt may remain on them instead
of falling through, this should be
done more often.

Mercury thermostats are subject
to failure in that the internal con-
tacts may become corroded or
dirty, or the mercury may become
contaminated, and result in poor
or no contact. We have met with
cases where the internal contact
was entirely burned away, result-
ing in thermal runaway that almost
destroyed the instrument. Mercury
thermostats that have been in ser-
vice for ten years or more, should
be replaced, even if they seem to
be operating properly. A small in-
vestment in a replacement part is
a little thing compared with a
complete rebuilding of the oven
and associated parts.

Howard S. Knaack
Radio Aids
Lake Bluff, II.

Station Needs Facts

Dear Editor:

KILE in Galveston, Texas, will
be 50 years old in 1972, In com-
memoration of this anniversary,
we are attempting to chronicle the
past history of this pioneer broad-
casting stationon Galveston Island.

To accomplish this, we are in-
terested in corresponding with any-
one who owned or worked at this
station prior to 1960. It was for-
merly KLUF and was most cer-

wwWw.americanradiohistorv.com

tainly operated under at least one

other set of call letters during its
existence.

Dick Fletcher, CE

Galveston, Tex.

Solid State Rectifiers

Dear Editor:

In reference to a recent article
in BE concerning the use of solid
state rectifiers, | recently con-
verted our Collins 5 kW transmit-
ter. To replace the required four
866A's, two 872’s, and six 575A’s
would cost around $175.00 whereas
the changeover to all silicon stacks
cost about $130.00.

Since there is no filament voltage
required when using silicon rec-
tifiers, all the filament transformers
supplying filament voltage to the
mercury vapor rectifier tubes were
disconnected by removing the fuse
in the circuit. The B+ lead was
removed from the center-tap of
the transformers and connected
to the correct pin of the silicon
stack. 1 figured that the power
used to heat just the filaments was
around 600 Watts an hour, so here’s
a saving alone in your power bill
in just a month!

Now there is no need to warm
up the transmitter for 15-30 min-
utes on a cold morning! By the way,
I didn’t construct these stacks
myself...] ordered them from a
company up north. Now my prob-

lem is... what am I going to do with
eight filament transformers not
in use?

John Buckalew, CE
WUFE Baxley, Ga.

Recycling Problem

We have a Raytheon RA-1000
transmitter that has, what seems to
be, a built-in characteristic. All
engineers counseled seem to have
no answer for why this unit recycles
for apparently no reason and in no
set pattern. For days it may not
go off the air, then it may cycle
twenty times in one day. Any
ideas or suggestions would be
appreciated.

Hugh M. McBeath
Owner-Manager
KJBC

Midland, Tex.

BROADCAST ENGINEERING
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ONEAK
PREVIEW!

We're unveiling the most
exciting family of new
products in Spotmaster
history at NAB. Console
yourself . . . it won't be
long now!

$
CE)'FF

Ask about special $50.00
Discount Certificates. They're
good for a limited time on
all Spotmaster cartridge units
and systems.

’Round and
’round they go. ..

Don't Mis$

Sp0lmasiers

TURNTABLE
RID

@ Studio Pro B Turntable
® Stereo BE-402 Tonearm
® TT1-22 Turntable Preamp

BROADCAST

8810 Brookville Road, Silver Spring. Maryland 20910 « (301) 588-4983

I-.Announcing the Big-I

Spotmaster/NAB ]
Giveaway! l

]
FREE ten/ )| |
GARTRIDGE ;
TAPE i
EQUIPMENT »

April 9—Ten/70 Stereo Record-Playback '
April 10—Ten/70 Mono Record-Playback
April 11—Ten/70 Mono Playback

April 12—TT-22 Turntable Preamp

Come to Booth 307, Continental Room, during NAB
and register daily for the big Spotmaster giveaway.
It's a great opportunity to win our top line tape
cartridge equipment . . . a value of more than
$3,200! Only NAB members are eligible.

Then see the entire 1972 Spotmaster line, including I
our new “Mini-Giant” multiple cartridge players

that let you mix and match 3, 5, 6, 9, 10 and 15 I
decks in one expandable package. I

Single cartridge machines on display wil! range
from our low-cost 400 series (starting at just $440)
and classic 500C series . . . to the incomparable
Ten/70. See them all—mono, stereo, delayed pro-
gramming, compact and rack-mount models.

e e e gt sl

SEE YOU AT NAB!

Booth 307, Continental Room

A Filmways Company

The Spotmaster/Revox
A77 Mark TI-B, 2 new
reel-to-reel stereo tape
deck with broadcast qual-
ity performance and de-
pendability, all the fea-
tures you want . . . and a
budget-pleasing price!

EARLY
BIRD
SPEGIAL

Limited quantities of special
commemorative coin struck
for the 50th anniversary of
broadcasting—now a collec-
tor's item—will be available
at the booth on a first-come
basis. Ask for yours.

ELECTRONICS, INC.

March, 1972
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Infroduc

ing a new cast

NO, OF LINES

i

from the TCG-1425A Character Generator

To the
station manager:

The TCG-1425A is TeleMation’s cost-effec-
tive answer to your titling problems. It lets
you get more mileage out of fewer people.
And, with its colorized and edged charac-
ters, it puts you miles ahead of your com-
petition. Your promos get more mileage,
too, because the 1425A automatically
synchronizes itself to the video source —
lets you run promos and credits over
remote or network feeds without gen-
locking.

worried about how to edge out the com-
petition with your election coverage? Let
the 1425A do it for you with its random
access, 50,000-character disc memory—
backed up by the limitless capacity of our
upcoming audio cassette storage device.
If you wish, we can even Interface with
large computers.

We give you more features, more sophis-
tication. more flexibility and more attrac-
tive ¢haracters than you ¢an get with
our chief competitor's equipment—at a

10

saving of more than $5000.
Beef up your image—buy a TCG-1425A.

To the production
managet:

The TCG-1425A gives you a perfect pro-
gram of production values. Two accessory
storage systems ensure maximum versa-
tility. The TDM-1425 random access disc
memory, for example, offers you an un-
matched 2000-line storage capability, 1/60
second access time and the ability to spit
out a full-page display in just 1/4 second.
More than 142 full "pages’ of information
can be stored with line-by-line random
access. A cassette memory system for
archival storage, soon to be available, will
let you put statistical information, such as
election returns or sports data, on audio
cassette for replay through the disc when-
ever desired. Keyboard control buttons
are color coded and grouped for easy
operation by untrained personnel.

With its built-in video switcher and auto-
matic color synchronization to the
selected source, a single TCG-1425A can

www.americanradiohistorv.com

serve both operations and production de-
partments, producing eye-appealing
matted, colorized and edged letters to
spice up your taped commercials and
on-air presentations. Horizontal crawl,
vertical wipe, vertical roll and flash are all
standard features with the TCG-1425A.
You get outstanding editability, too — with
display editing functions such as copy-up/
copy-down, hop-left/hop-right, snake-up/
snake-down, automatic page and line
centering and open-line/close-line (for
erasing mistakes without resetting full
lines). All this plus a handy extra line for
composition preview. And a handsome
keyboard that will either mount in a con-
sole or stand on its own.

Beef up your productions—buy a
TCG-1425A.

To the
chief engineer:

Our new TCG-1425A character generator
and its many options have been engi-
neered as a system. You get complete
system integrity and single-source re-

BROADCAST ENGINEERING
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of characters

2 FF OFF
MEMORY SOURCE MAT/MIX  WIPE

sponsibility. Built into the TCG-1425A is a
solid-state switcher which permits selec-
tion between two video sources. The
source selected is routed through the
matting amplifier while the other source
is bypassed through an equivalent delay
circuit. One of the sources even has a fail-
safe metallic-contact bypass.

Options include edging. colorizing, 1000-
or 2000-line random access disc memory,
and an operator's control panel for on-air
presentation of stored data. The ail-
around edging is accomplished electroni-
cally. Synchronization is automatic and
instantaneous when operator switches
between video sources. The subcarrier
regenerator and burst logic let you color-
ize over either color or monochrome
sources, with hue, saturation and lumi-

nancealloperator-controlled. TeleMation-
designed-and-built, the disc memory can
be random-accessed line-by-line either
from the keyboard or the operator con-
trol panel. It uses flying heads for wear-
free, clog-free, trouble-free operation.
Beef up your picture—buy a TCG-1425A.

To the news
director:

What could be more convenient than a
keyboard right in the news room! You can
compose copy, correct it, edit it, delete
it, transpose it, update it, store it and even
air it. And you can use the 1425A’s vertical-
roll mode as an electronic prompter. This
keyboard calls your edited copy out of the
disc memory and presents itin highly

legible form. (Our easy writer is an easy
reader, t00.)
Beef up your ratings —buy a TCG-1425A.

WITH DUR FAR-AHEAD
TCG-1425A HE CAN
FILL THE SCREEN

HITH t4 LINES
DF 25 CHARACTERS EACH. .

For information or demonstration, write or call today:.

TELEMATION

P.O. Box 15068
Salt Lake City, Utah 84115
Phone: 801-487-5399

N
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TeleMation systems/sales offices: ¥r Albuquerque ¥r Attanta ¢ Burlingame (Cal.) ¥ Chi-
cago vr Dallas ¢ Denver ¥r Houston ¢ Indianapolis ¥r Las Vegas 7t Little Rock ¢ Los
Angeles ¥ Milwaukee Yr Needham Heights (Boston area) vr New York City v¢ Norwalk
{Conn.) ¥r Phoenix v¢ St. Louis ¥r Salt Lake City ¥x San Diego ¢ Tulsa ¥r Washington,D.C.
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Madel OIB-1 Operat-
ing Impedance Bridge
mEdsuras “in cincuit

impedance of nei-
works, fransmission
lines and anlennas.
Accuracy+5% 1 0hm,
‘5 kW Power rating-
VEWR 3:1.

Model CPB-1 Com-
man Paint Bridge

el {OF OPUIMUM
actance to-5% 1 Ohm
at full power, - -
monitoring
g of your
- Seslyed  antenna

bines a high outpit
power signal gener-

ator with a shielded v l
receiver lor use with s s em
Model OIB-1 or any

ot her impedanca
bridge.

With this “Deita Trio", you can either “spot check”,
or continuously and accurately monitor actual “"on-
the-air” operating impedance of transmission lines,
networks and antenna systems to maintain a “clean
signal” at peak operating efficiency.

If you're operating with a directional antenna,
there’s real value in being abie to keep the radiating
system in close adjustment at ali times...continuously
verify common point impedance to insure full power
output...plus locating and correcting any antenna
problems —fast!

Complete details and application data are avail-
able without obligation—just write or call Bill Cottles,
DELTA ELECTRONICS, INC., 4206 Wheeler Avenue,
Alexandria, Va. 22304 (703) 751-3133.

b a=____ ]

DELTA ELEGTRONIGS /2.

Exporter: DELTA ELECTRONICS, INC,
International Division, 154 E Boston Post RD
2 Mamaroneck, N. Y. 10543, Telex 1 37327, Art Rocke
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FAA Hits Commission
on Hijack Monitoring

The Commission has been notified by the Federal
Aviation Administration in connection with recent
aircraft hijackings that some broadcasters and other
Federal Communications Commission licensees have
been monitoring Federal Aviation Administration air-
to-ground communications and divulging their content
to the public. In some cases they have broadcast live
or taped reproduction of such conversations.

The Federal Aviation Administration has not au-
thorized such activities and has reported that the
widespread public dissemination of these radio trans-
missions could seriously hinder law enforcement
activities during an actual aircraft hijacking and there-
fore jeopardize the lives of passengers and crew.
Moreover, such radio transmissions serve to alert
potential hijackers.

The Commission recognizes that there is a strong
public interest in the free gathering and dissemina-
tion of news and does not wish to discourage broad-
cast stations or other news media in their proper
efforts to serve such public interest. However. it must
also be recognized that there is a strong public interest
in public safety, and that the divulgence of public
safety communications in news bulletins or other use
of such intercepted communications is contrary to
law unless authorized.

Section 605 of the Communications Act, with
limited and specified exceptions, prohibits any person,
not authorized by the sender, from intercepting and
divulging or using radio communications of this
character. This prohibition is applicable to the prac-
tice of monitoring Federal Aviation Administration
communications for the purpose of obtaining informa-
tion as to events worthy of on-the-spot news coverage,
to making other beneficial use of such interceptions,
and to the divulgence of the content of transmissions
either verbatim or in news bulletins.

Cable Advisory Group Created

The Commission has created a Cable Television
Technical Advisory Committee to deal with problems
of technical standards. Chairman Burch will head the
Committee, and Mr. Sol Schildhause, Chief of the
Commission’s Cable Television Bureau, will be its
Vice-Chairman.

The Commission expects that the Advisory Com-
mittee will attempt to formulate and propose technical
standards for carriage of cable originated programs,
return (two-way) communication, and various mis-
cellaneous cable services as they develop. In related
effort, the Commission expects shortly to request
commentson such matters as limitations on permissible
cross-modulation, ghosting, measurement techniques,
and carriage of aural broadcast signals (31 FCC 2d 134).

BROADCAST ENGINEERING
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The Pick;l.lp Pros.

<> A

Artie Altro makes the WOR- FM sound. while Eric Small, Sebastian Stone and Promotion Director, Kim Olian look over a new album.

WOR-FM, the country’s leading FM/Stereo
rock station, has been using Stanton cartridges
since its inception.

Program Director Sebastian Stone likes the
smooth, clean sound the Stanton delivers; the way
it is able to pick up everything on the record so that
the station can assure high quality transmission
of every recording.

Eric Small, Chief Engineer for WOR-FM,
likes the way that Stanton cartridges stand up under
the wear and tear of continuous use. “We stan-
dardized on Stanton a couple of years back,”

Small said, “and we haven’t had a cartridge failure
since. Studio Supervisor Artie Altro concurs.

Whether you’re a professional or simply a
sincere music lover, the integrity of a Stanton
cartridge delivers the quality of performance
you want.

There are two Stanton professional
artridge series. The Stanton 681 Series is engi-

neered for stereo channel calibration in record
studios, as well as extremely critical listening. The
500 AL Series features design modifications which
make it ideally suited for the rough handling
encountered in heavy on-the-air use. In fact, among
the nation’s disc jockeys it has become known

as the “industry workhorse.”

All Stanton cartridges afford excellent
frequency response, channel separation, compliance
and low mass and tracking pressure. And every
Stanton cartridge is fitted with the exclusive
“longhair” brush to keep grooves clean and protect
the stylus. They belong in every quality repro-
duction system—Dbroadcast or high fidelity.

For complete information e
and specifications on Stanton @g
cartridges, write Stanton S/
Magnetics, Inc., Terminal Drive,
Plainview, L.I., N.Y. 11803.

S1d \'I‘On

All Stanton cartridges are designed for use with all two and four-channel matrix derived compatible systems.
Circle Number 11 on Reader Reply Card
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THE STANDARD
OF EXCELLENCE

RP SERIES
RECORDER/REPRODUCERS

RP-0001 $1150
e Six-Function Meter Switch

e 1 KHz Cue Tone Add
and Defeat Switches

e Quiet, Air Damped Salenoid

e 450 RPM Direct Capstan Drive
Motor, Electrolyzed Shaft

o Hi-Speed Cue Option
o Monaphonic or Stereophonic

INTERNATIONAL
TAPETRONICS
CORPORATION
2425 South Main Street

Bioomington, lllinois 61701
Telephone: 309-828-1381
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Sports Blackout

FCC Cable Proposals

Amendment of Part 76 of the
rules (proposed cable television
rules) to implement, for cable sys-
tems, television sports blackout
provisions of Public Law 87-331
has been proposed by the FCC
(RM 1836). In a separate action,
the Commission also proposed an
amendment to restrict importation
of non-local radio signals by cable
systems (RM 1782).

The proposed sports rule states
that when a professional baseball,
basketball, football, or hockey
team is playing at home, no cable
system within the predicted Grade
B contour of a station located
within the home city of a team shall,
without consent of the home team
and the league, carry the television
broadcast of a professional game
of the same sport if the event is not
available on a TV station located
within 35 miles of the cable sys-
tem’s community, or has an audi-
ence in the county or community
of the system meeting the signifi-
cant viewing standard of the new

rules.

Public Law 87-331 provides an
exemption from the antitrust laws
for professional football, basket-
ball, baseball and hockey so that
“packaged” or “‘pooled” TV rights
may be sold by the League for
games of the member clubs (Section
one); provides for television black-
out of games in the home territory
of a team when it is playing at
home (Section two); and ensures
that professional football teams will
not play, or cause their games to be

televised into areas where collegiate.

football is being played on Friday
nights or Saturdays.

The Commission said that the
legislative history of Public Law
87-331 indicates that Section two
was included for the purpose of
maintaining TV blackouts when
the home team was playing at home,
and the proposed rule will accom-
plish that intention in regard to
cable television carriage of sports
events,

www americanradiohictorv com

The Commission said that while
it believes that the Grade B con-
tour of TV stations located in the
home city of the team in question
represents the area in which cable
systems must comply with the
blackout, it wanted comments on
whether it should parallel its signal
carriage rules by establishing a
fixed mileage of 35 miles, Because
different leagues recognize varying
distances for ‘““home” territories,
the Commission asked for com-
ments on whether cable systems not
located within the Grade B con-
tours of stations in a team’s home
city, but within their “*home terri-
tory” (where a TV station might be
subject to a blackout) should fall
within the proposed rule and
whether a fixed mileage zone would
be preferable to the proposal for
Grade B contours. Italso requested
comments on whether there should
be a different criteria for carriage
of home games as against the games
of some other team, and comments
as to the appropriateness of adopt-
ing rules for other types of sports
events.

Radio Markets

The Commission said that in
order to control the fragmentation
of local radio markets brought
about by the carriage of nonlocal
radio stations, it was seeking com-
ment on the definition of the term
“local signal™ as applied to radio
stations: the possibility of *‘grand-
fathering” radio signals presently
imported by cable systems:. the
appropriateness of a leapfrog
policy: and the possibility of de-
vising importation policies prem-
ised either on the size of the market
or on the type of signals imported,
as is now done with TV signals.

The Commission pointed out
that the “*Consensus Agreement’’ it
had included as Appendix D to its
Cable Television Report and Order
(adopted this same day) suggests a
rule so that *“When a CATV sys-
tem carries a signal from an AM or

BROADCAST ENGINEERING
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FM radio station licensed to a
community beyond a 35 mile radius
of the system, it must, on request
carry the signals of all local AM or
FM stations respectively.” The
Commission said that the suggested
rule should provide an appropriate
focus for those commenting, “*with
one addition — that whenevera local
signal is carried, all such signals
of the same type must be carried.”
The Commission said that until
radio rulemaking is completed, it
would not process applications for
certificates which propose to bring
distant radio signals (one ticensed
to a community more than 75 miles
away from the cable community)
into cable communities having li-
censed radio stations with popula-
tions of less than 50,000 or unless
all radio stations of the same type
(AM or FM) licensed to the cable
community are also carried.

Industrial Television
Convention Ready

The 1972 National Conference
of the National Industrial Tele-
vision Assoctation will be held in
Chicago, April 12 through 14,1972,
immediately following the National
Association of Broadcasters
Convention.

Plans call for the opening of the
registration desk on April 12, with
the balance of the day available for
visits to the equipment exhibits of
the National Association of Broad-
casters. 'Mini-exhibits’ are also
planned for those manufacturers
who do not participate in NAB, but
who handle lines of equipment of
interest to the industrial user.

A reception is planned for the
evening of April 12. The balance of
the program on April 13 and 14,
will be devoted to special presenta-
tions on the use of videotape in
industrial and business applications,
and on developing the solutions to
typical industriat television prob-
lems in workshop formats. Some
of the problem areas to be dealt
with include: “"Selling Management
the TV Communications Concept™,;
“The Present and Future of TV
Program Distribution™; “Program
Evaluation and Cost-Effective-
ness’: and “Establishing Econom-
ical Production Facilities'".

March, 1972

From Colortran — the most advanced portable electronic dim-
ming system on the market ® The Dimmer Pack with six 2400
watt fully filtered dimmers with protective circuit breakers =
The Control Pack featuring 2 scene preset ® The Master Pack
for control of up to 120 dimmers = Modular design for ex-
pandability! Permanent or Portable! Easy set up and operation!

Full year warranty! COI0rtran,s new
Dimmer Pack
System!

Write for 24 page illustrated booklet,
Berkey-Colortran

1015 Chestnut Street

Burbank, Calif. 91502

Telephone 213 843-1200

ABogmon | g
Berkey 24
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* TILTS UP TO 70°
® WEIGHS ONLY 25 Ibs.

Vinten, manufacturers of the world’s most complete
line of camera mounting equipment introduces the ulti-
mate Pan and Tilt Cam Head...the Mark V. Designed
for the smaller broadcast camera the new miniature
cam head can be tilted to an amazing =70° and
weighs only 25 |bs. Other design features include @
new external filt-locking mechanism and easy-to-
reach and maintain pan and tilt head drag controls.

Perfectly balanced, it provides effortless control
and smooth pan and tilt operation. All Mark il hard-
ware accessories are interchangeable with the new
MARK V.

MARK 1A PAN & TILT CAM HEAD
The Mark Ill, industry’s standard
in heavy duty pan and tilt cam
heads has also been redesigned,
and the new Mark IllA is the
resultl New features include easy-
to-reach and maintain pan and
tilt drag controls plus many other
operator design efficiencies,

LISTEC TELEVISION EQUIPMENT CORP.

35 Cain Drive / Plainview, N.Y. 11803 / 516-694-8963
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NAEB’s Harley: “Stop Second-
Guessing Management”

NAEB President William G. Harley, in remarks
delivered January 23, called on the federal govern-
ment to stop ‘‘second-guessing” management per-
sonnel decisions in educational/public broadcasting.

Such actions are *‘time-consuming and impractical,”
Harley said, “and further than that, they are in-
appropriate. These are questions which should be
posed, argued, debated, and resolved in a professional
setting. No one makes decisions which are uniformly
acceptable in any field, the Congress, the courts and
the executive branch included.

“Public broadcasting is aware—if not adequately
financed to implement it—of the need for a range of
opinion to be expressed on any controversial issue.
Even without a regulatory requirement for fairness,
the serious ethical journalist really has no other pro-
fessional role but to bring clarity where confusion
exists and to reveal diversity of viewpoints where one
might have thought there were only one or two.

“That is the objective which must be pursued and
it should not be obscured by the government's anxiety
over particular personnel decisions and what they cost
—in plain English, government interference.

Accountability

“Enter next the question of accountability. How can
the government be accountable to the taxpayers if it
maintains a hands-off policy in the operation of pub-
lic broadcasting?

“The answer of the Carnegie Commission, adopted
by the government, was something new under the
sun--the Corporation for Public Broadcasting—a
private, independent corporation which was histor-
ically the first kind of mechanism ever established in
which federal funds would be funneled into a sensitive
area so closely allied to the First Amendment. The
only part of the Carnegie plan the Congress has not
implemented is the insulation from annual appropria-
tions by means of an excise tax. This may turn out to
be a fatal deficiency.

“It is the CPB's obligation to expend its funds in
such a way that public support of its behavior from
most of the eligible recipients will serve as testimony
to an inquiring Congress that its appropriations are
being spent wisely. We have not really put this pro-
cedure to the test, for it has been assumed that una-
nimity is the mother of consent, and without it that
government authorities will render public broadcast-
ing hopelessly at civil war and unworthy of support.
What a mistake!

Control by Licensee
“It is easy to think of public broadcasting, like
other institutions in our society, being affected by
outside forces. But wait a minute: Is it public broad-
casting if there are outside forces? It should be a
(Continued on page 110)
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d company
that has AM, IV
and TV frequency i
and mmlulaliun
monitoring
SUStems.

Now ... Belar. Belar is the only company that has the necessary type approvals

on all three monitoring systems. Belar accuracy permits use of the maximum power
allowable and maximum power means maximum profit. Add to this that all

Belar equipment is immediately available.

Isn't it time you stopped running around and finally settled for a company that can
handle all your frequency and modulation monitoring needs? Contact Arno Meyer . . .
e'll show you the way.

EBELAR
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See us at the NAB Show Booth #239
West Exhibit Mall Conrad Hilton

BELAR ELECTRONICS LABORATORY, INC., DEPT. BE-32
BOX 83, UPPER DARBY, PA. 19084 « {215) 789-0550
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NAB
CONVENTION
PREVIEW

NAB digs in for a

better showing in 1972.

National convention

will be watched closely

by all sides of

broadcast-communications

industry.

When the National Association
of Broadcasters gather in Chicago
next month (April 9-12) for their
national convention, there will be
several major issues on the line.
And unless the membership and its
boards ¢an come up with a better
batting average when they leave,
broadcasting will remain on the fir-
ing line for 1972.

Much will depend upon the at-
tendance at the convention—both
by broadcasters and manufacturers.
Broadcasters must become com-
mitted to a stronger course of ac-
tion, or all the clawing and scratch-
ing from the outside may serve to
reshape broadcasting into some-
thing none of us really want.

On the other hand, manufacturers
must be prepared to meet the real
needs of broadcasters. And none
of this will be easy. Visual Elec-
tronics came out of its Chapter 11
in January and is well on the way to
recovery. Ampex, a leader in sev-
eral lines, took a big loss in its con-
sumer line. They'll be redoubling
their efforts to serve broadcasters.

So the convention must be a
strong showing, because all those
forces involved in the broadcast-
communications industry will be

18

looking at the strengths and weak-
nesses of the entire chain.

The Engineering Conference
schedule in this section is only
what was available at press time.
Please check your NAB schedule
of events booklet after registration.

The National Association of
Broadcasters has elected twelve
prominent broadcasters to its 28-
member Radio Board of Directors.

All will serve for a two-year term
beginning April 12, the closing day
of NAB’s golden anniversary con-
vention in Chicago.

Those elected by mail balloting
are: Philip Spencer, president and
general manager, WCSS, Amster-
dam, N.Y. (District 2), Robert R.
Hilker, president and general
manager, WCGC, Belmont, N.C.
(District 4), J. Kenneth Marston,
executive vice president and gen-
eral manager, WDXI, Jackson,
Tenn. (District 6), George A.
Foulkes, president and general
manager, WAAC, Terre Haute,
Ind. (District 8), Robert E. Thomas,
vice president and general manager,

WJAG AM-FM, Norfolk, Neb.
(District 10), V. Kay Melia, trea-
surer and general manager, KLOE,
Goodland, Kan. (District 12), Sid-
ney King. general manager, KVOC,
Casper, Wyo. (District 14), Dan
McKinnon, president, KSON/
KSEA, San Diego. Calif. (District
16), Harold R. Krelstein, president,
WMPS AM-FM, Memphis, Tenn.
(At large representing Class “A”
market radio stations), Thad M.

Sandstrom, vice president, WIBW

AM-FM, Topeka, Kans. (Class
“B” -at large), Tom Harrell, presi-
dent and general manager, WSTP/
WRDX, Salisbury, N.C. (Class
“C™ at large), Clint Formby, presi-
dent, KPAN AM-FM, Hereford,
Tex. (Class *D™ at large).

Thirteen directors in even num-
bered districts and the four at-
large categories were elected for
two-year terms last year. There
also are three network representa-
tives on the Board.

Results of the mail balloting in
this year’s election were certified
by a three-member committee ap-
pointed by NAB President Vincent
T. Wasilewski. Committee mem-
bers are Mitchell Miller, WFAX,

BROADCAST ENGINEERING
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Falls Church, Va., chairman; Don-
ald E. Macftarlane, WTOP, Wash-
ington, D.C., and Arch M¢cDonald,
WRC, Washington.

Engineering Award
TO WCCO Engineer

John M. Sherman, director of
engineering, WCCO, Minneapolis,
Minn., has been chosen by the
NARB to receive its annual En-
gineering Award. Among his other
accomplishments, Sherman helped
originate the North American por-
tion of the first live intercontinental
television exchange via Telstar.

NAB's top engineering honor
will be presented at the engineering
luncheon on Tuesday, April 11,
during the Broadcast Engineering
Conference, held in conjunction
with NAB's 50th annual conven-
tion in Chicago.

His interest in broadcasting goes
back to 1921 when he became a
licensed amateur radio operator.
Following graduation from Car-
negie Tech, he joined the Federal
Communications Commission’s
district office in St. Paul as
enginecr-in-charge.

In 1936, after serving inthe FCC

mMarch, 1972

post for seven years, he wus named
director of engineering at WTCN
{which tater became WCCO). Sher-
man has served as consulting en-
gineer for more than a dozen radio
stations and four television sta-
tions. He also has been aconsultant
for the construction of stations in
Mexico, Holland and Hawaii.
Members of the Conference
Committee which selected Sher-
man are: Ralph F. Batt, vice pres-
ident and manager of engineering,
WGN  Continental Broadcasting
Co., Chicago, lll.; Ernest L.
Adams, vice president for engineer-
ing, Cox Broadcasting Corporation,
Atlanta, Ga.; Eugene A. Chase,
chief enginecer, WKIJG Radio and
Television, Ft. Wayne, Ind.. Wil-
liam B. Honeycutt, director of
engineering, KDFW-TV, Dallas,
Tex.; Andrew M. Jackson, director
of engineering, LIN Broadcasting
Corp., Louisville, Ky.; Leslie S.
Learned, vice president for en-
gineering, MBS, New York, N.Y_;
James D. Parker. staff consultant,
telecommunications, CBS Tele-
vision Network, New York, N.Y.:
Royce LaVerne Pointer, director,
broadcast engineering, ABC, New
York, N.Y.: Russell B. Pope, direc-
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NAB convention will get underway April 9 in the Conrad Hilton Hotel, Chicago.

tor of engineering, Golden Empire
Broadcasting Co., Chico, Calit.;
William H. Trevarthen, vice presi-
dent, operations and engineering,
NBC, New York, N.Y.

Board Moves Could
Strengthen NAB

The Board of Directors of the
NAB took several actions recently
in its continuing effort to strengthen
the Association to enable it to deal
more effectively with the problems
facing the radio-TV industry.

The combined Radio and Tele-
vision Boards have recommended
that the government relations de-
partment be strengthened, and it
authorized the NAB's Executive
Committee to use the Association’s
financial reserves as needed.

It also voted to drop the separate
offices of vice presidents tor radio
and television and recommended
that their functions be consolidated
into the station services department.

In another action, the Board
directed Board Chairman Richard
W. Chapin and NAB President
Wasilewski to appoint immediately
an Ad Hoc committee to make “‘an
in-depth study of the future direc-
tion the NAB should take.”
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The Board of Directors of the National Association

of Broadcasters has approved this schedule for WAR™
1972 and 1973 series of one-day Fall Conferences:

October 16 .. ..o.ooooninnans
October 18..........
October 23...... ...
October 25, . .00 i
October 30.,.......
Movember .. ..o

Hartford, Conn.
.. Chicago, I11.

...... Mew Orleans, La.
...... Atlanta, Ga.

...... Denver, Colo.

. San Francisco, Calif.

The 1972 Fall Conference schedule, previously

approved, follows:

October 31, ........
MNovember 2........
Movember %........
Movember 14.......
Movember 16.......
Movember 21.......

The Radio Board, in an earlier
action, established within the N AB
a separate Radio Information office
to sell and tell radio’s story.

The Joint Board scheduled a
special half-day meeting during
the NAB’s annual convention in
Chicago, April 9-12. Newly-elected
members who take office after the
Convention will be invited to at-
tend as observers.

Wasilewski, who received a
unanimous vote of confidence by
the Joint Board at its earlier meet-
ing Tuesday, will negotiate a new
contract with a special Board com-
mittee appointed by Chairman
Chapin.

Its members, in addition to Mr.
Chapin, president of Stuart Enter-
prises, Lincoln, Neb., are: Andrew
M. Ockershausen, assistant gen-
eral manager, Evening Star Broad-
casting Co., Washington, the Radio
Board Chairman: A. Louis Read,
president and general manager,
WDSU-TV, New Orleans, La.,
TV Board Chairman; Harold P.
Krelstein, president, Plough Broad-
casting Co., Memphis, Tenn., a
Radio Board member, and Leslie
G. Arries, Jr., vice president and
general manager, WBEN-TV, Buf-
falo, N.Y., of the Television Board.
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...... Denver, Colo.
...... Las Vegas, Nev,
...... Boston, Bass.
...... San Antonio, Tex.
...... 5t Louis, Mo,
...... Atlanta, Gia.

The Board approved a $3.5 mil-
lion budget for NAB operations
during the year starting April 1, a
figure that anticipates a small
deficit.

It also directed the Executive
Committee to examine and to im-
plement, if possible, recommenda-
tions by TV Board member Dale
G. Moore, presidentof KGVO-TV,
Missoula, Mont.,concerning tighter
accounting procedures, executive
committee responsibilities and
areas of authority, and more com-
plete reporting to the Board.

In other actions, the Joint Board:

® Applauded interest shown in
Congress in assuring that sporting
events now shown free on tele-
vision will not be diverted to any
form of pay television. The NAB
staff was instructed to support any
legislation which would protect
the public from the siphoning of
sports and other events now pre-
sented free by television broad-
casters.

® Approved plans for an En-
gineering Directional Antenna
Seminar in Cleveland next Octo-
ber and another Engineering/
Management Development Sem-
inar at Purdue University in Feb-
ruary 1973.
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® Authorized a Management
Development Seminar at Harvard
University this July and a Sales
Management Seminar there dur-
ing 1973.

® Directed the Executive Com-
mittee to investigate with the Radio
and Television News Directors
Association the possibility of hold-
ing a seminar on journalism, pref-
erably in the Midwest.

® Established two new cate-
gories of associate members—one
for regional radio and TV sales
representatives: the other for pro-
duction consultants.

® Broadened another associate
member category to include tele-
phone companies and firms in-
volved in satellite communications.

Burch looking For
FCC Radio Office

Dean Burch of the FCC has
assured broadcasters that he is
seeking to implement a suggestion
that a separate office be established
within the FCC to handle problems
unique to radio.

His assurance was contained in
a letter read to the Radio Board
of Directors of the National Asso-
ciation of Broadcasters by Richard
W. Chapin, NAB’s Joint Board
Chairman who made the suggestion
several months ago.

Burch said he believes Chapin’s
“basic objectives” can be achieved
by a joint NAB-FCC effort and
that he has instructed the Com-
mission’s executive director to ex-
plore with NAB President Vincent
T. Wasilewski the feasibility of
establishing a working group to
follow up with recommendations
to the FCC.

He said the NAB-FCC com-
mittee could “identify problems
which are unique” to radio and
provide the FCC staff with infor-
mation concerning rule-making pro-
ceedings and ‘‘any appropriate
recommendations for simplifying
existing requirements.”

“The rather acute financial prob-
lems which many smaller broad-
casters are experiencing today
clearly require attention by the
Commission,” the FCC chairman
said. ‘1 am personally concerned

BROADCAST ENGINEERING
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slow. but sure

Ifit goes on the air... getiton
tape! And the best way to get it on
tape, for the record, is with a
Metrotech logger.

Slow? And how. Speeds of s,
%2, %6 or 1% . . . with frequency
responses covering the voice
spectrum. At %16 a 10%” reel of
% mil tape will record over

300 hours. That's 12 days . ..
unattended!

Sure? You bet. Every Metrotech

logger combines advanced
engineering with heavy-duty

March, 1972

construction, assuring trouble-
free operation and long life.
Features — simple straight line
threading, three motor drive,
accessible. Solid State Electronics
...to name just a few.

Extras? All you need or want,.
Choose single channel with
automatic triple reverse; 2 channel
with automatic reverse; or 4
channel, one direction. Remote
controls, tape counters, voice
operated relays . . . and a host of
other options.

Why a Metrotech logger? For
permanent record. Of scheduled
or unrehearsed programming.
Documentation of advertising
exposure. Monitoring.

Circie Number 16 on Reader Reply Card
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Slow . .. but sure. Station
managers appreciate the “slow".
The savings. The reliability. Their
lawyers like the “'sure’’!

Write or phone Metrotech,

475 Ellis St., Mountain View,
Calif. 94040 (415) 968-8389

® Metrotech

A Division of Dictaphone
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John Sherman, NAB engi-
neering award winner for
1972.

EAST HALL

over the many informational and
procedural problems facing radio
broadcasters to which you re-
ferred.”

NAB Engineering Group
To Develop System
To Aid Deaf TV Viewers
The Engineering Advisory Com-
mittee of the National Association
of Broadcasters has appointed a
special subcommittee to develop
the engineering requirements nec-
essary for a television captioning/
subtitling system for viewers with
impaired hearing.
Julius Barnathan, American
Broadcasting Co. vice president in
charge of broadcast operations and

TECR NOLO&SY INC.
U F PRoTo

Y3Te™ 5}

engineering, was appointed chair-
man of the subcommittee.

Acting Advisory Chairman Al-
bert H. Chismark, director of en-
gineering, Meredith Corporation
Broadcast Division, said Barnathan
will be assisted by representatives
of the three TV networks (ABC,
CBS and NBC) and the Public
Broadcasting System and by a rep-
resentative group of engineers from
independent and network affiliated
stations.

The Advisory Committee was
told that a captioning/subtitling
system has been developed which
would enable viewers with im-
paired hearing to use a decoding
device so they can ‘““see” what is

ANGENIEUX
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cameras )
1. O., plumbicon, vidicon

monitors, VIRs
accessories...a full line

studio...or portable

color
black & white

for broadcasting
for training

for education
for industry

for medicine
for security

for the professional

L I'
See our new SHIBADEN CORPORATION OF AMERICA
plumbicon* Exec. Off.: 58-25 Brooklyn-Queens Exp’y, Woodside, N.Y. 11377
camera SHIBADKEA) 21015-21023 S. Figueroa St., Carson, Calif. 90745
NAB Booth 219 1725 No. 33rd Ave., Melrose Park, I1l. 60160
100 Martin Ross Ave., Downsview, Ontario, Canada

*Trademark, N.V. Philips of Holland
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being said on such specially-
prepared programs as newscasts
and weather reports.

Barnathan said the system would
use "TV Line One” —the top line
of a TV picture —to transmit time,
frequency, and captions and
subtitles.

Through use of the decoder,
information transmitted would ap-

Vincent Wasilewski
Miller. NAB president will need a strong
progrem to calm association waters.
Miller is a past president of the NAB.

(left) and Neville

NORTH HALL

pear across the bottom of the home
screen, either as a “crawl™ or as
a brief caption that would stay on
only long enough to be read.

Barnathan said the decoder
would be reasonably priced so it
could be generally available to
the public.

Reverend Billy Graham has been
chosen toreceive the Distinguished
Service Award of the NAB, the
radio-TV industry's highest honor.

The presentation will be made by
NAB President Vincent T. Wasi-
lewski during the opening General
Assembly at NAB’s Golden An-
niversary convention.

The award, established in 1953,
is presented to individuals who
make a ‘‘significant and lasting
contribution to the American sys-
tem of broadcasting by virtue of
singular achievement or continu-
ing service for or in behalf of
the industry.”

Past recipients include former
President Herbert Hoover, come-
dian Bob Hope and industry leaders.

Mr. Graham’s selection was
made by NAB's Convention Com-
mittee during a recent meeting held
in Marco Island. Fla., in conjunc-
tion with the four-day winter meet-
ing of NAB’s Board of Directors.

Engineering Sessions

Monday, April 10

10:30 AM—Joint Session with Manage-
ment for Opening of Cenvention.

12:30 PM—Engineering Conference Lun-
cheon; Williford Room, Conrad Hilton
Hotel.

Presiding: Ernest L. Adams, Vice Presi-
dent for Engineering, Cox Broadcasting
Company, Atlanta, Ga.

Monday Afternoon
Pick Congress Hotel

Presiding: William B. Honeycutt, Director
of Engineering, KDFW-TV, Dallas, Texas.
Coordinator: Russell B. Pope, Director
of Engineering, Golden Empire Broad-
casting Company, Chico. California.

2:30-2:40 PM—0Opening of Engineering
Conference—Vincent T. Wasilewski,
President, NAB.

2:40-3:00 PM— Report of Engineering Ad-
visory Committee Activities; The Role
of the Engineer in our Future Scheme of
Broadcasting—Benjamin Wolfe, Chair-
man, NAB Engineering Advisory Com-
mittee.
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THE NEW PEC-102

offers a rare combination of production flexibility
with maximum automation. A digital computer is
teamed with a dynamic CRT display giving a
graphic representation of all related segments,
edit points and transitions. Production directors
need no longer be burdened by the technical
problems associated with editing, as all checks,
searching, synchronization and inter-related
calculations are handled by the computer,
allowing full artistic freedom.

i l‘IH.i!

The PEC-102 provides frame accuracy control
of cueing, synchronization, editing and pro-
duction effects automatically and is fully
compatible with SMPTE recommended prac-
tice for time codes. Operates on 25HZ color
or monochrome; 29.94HZ color and 30HZ
monochrome.

For more information contact

CENTRAL DYNAMICS LTD

@ CanNaAOA 147 HYMUS 8LVO, POINTE CLAIRE, MONTREAL 730 QUEBREC

Circle Number 18 on Reader Reply Card
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FCC Chairman Dean Burch
lends support to commercial

radio.

3:00-3:10 PM—EBS Review—John M.

Torbet, FCC Executive Director.

3:10-3:25 PM— Status of Pending FCC
Dockets—James D. Parker, CBS TV

Network, New York, N.Y.

3:30-5:00 PM—FCC/Industry Technical

Panel —Moderator: Albert H. Chismark,

Broadcasting Division/Meredith Cor-

poration. Syracuse, N.Y.

Tuesday, April 11
—RADIO—

Presiding: Andrew M. Jackson, Director

of Engineering, LIN Broadcasting Com-
pany, Lousiville, Ky.

Coordinator. Leslie S. Learned, Vice
President for Engineering, Mutual
Broadcasting Company, New York, N.Y.

9:00-9:25 AM—Modernizing Technical
Facilities as WSAU, Wausau - Robert

A. Jones, Consulting Engineer, La
Grange, il.
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9:30-10:25 AM—Quadraphonic Sound
(Panel) - Moderator: Edward H. Herlihy,
Kaiser Broadcasting Co.

10:30-10:55 AM—The Pulse Duration
Modulator—Hilmer Swanson, Gates
Radio Company, Quincy, lll.

11:00-11:25 AM—Design Features of the
Automated WINS Transmitter Plant—
Bruce H. Ratts, WINS Radio, New York,
N.Y.

11:30 AM-12 N—Parasitic Radiators —
John Battison—Carl E. Smith, Consult-
ing Radio Engineers, Cleveland, Ohio.

Tuesday, April 11
—TELEVISION —

Presiding: William H. Trevarthen, Vice
President for Engineering and Opera-
tions, NBC, New York, N.Y.

Coordinator: Eugene A. Chase, Chief
Engineer, WKJG Radic and Television,
Ft. Wayne, Indiana.

9:00-9:25 AM —Kodak Videofilm Express
—Eastman Kodak Company, Rochester,
N.Y.

9:30-9:55 AM—Translators, the Broad-
caster's Obligation—Vincent E. Clay-
ton, Bonneville International Corp,,
Salt Lake City, Utah.

10:00-10:25 AM—New Technique for Dif-
ferential Gain and Phase Calibration of
Broadcast Demodulators—Telemet,
Amityville, N.Y.

10:30-10:55 AM—Cinematte |—Sarkes
Tarzian, Inc., Bloomington, Ind.

11:00-11:25 AM — Circular Polarization for
Television Signals—Lewis D. Wetzel,
Shively Laboratories, Inc., Raymond,
Me.

11:30-12:00 N—A Broadcaster's Experi-
ence with Video Cartridge Tape Re-
corders— Francis Jacob, WWL, New
Orieans, La.

12:30 PM—Engineering Conference Lun-
cheon; Williford Room, Conrad Hilton
Hotel.

Presiding: Ralph F. Batt, Vice President &
Manager of Engineering, WGN Con-
tinental Broadcasting Company, Chi-
cago, Il

Presentation of 1972 Engineering Award:
George W. Bartlett

Acceptance of Award: John M. Sherman,
Director of Engineering, Station WCCO,
Minneapolis, Minn.

BROADCAST ENGINEERING
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@@ é MAGNETIC SOUND on FILM
INTERLOCKED WITH TELECINE PROJECTOR

FOR 16MM — 172MM — 35MM FILM
IN ALL STANDARD TRACK CONFIGURATIONS
SMPTE AND/OR CCIR EQUALIZATION
INTERLOCK KITS AVAILABLE FOR ALL 16MM OR 35MM TV PROJECTORS

MAGNA-TECH ELECTRONIC CO,, INC.

630 Ninth Avenue / New York, N.Y. 10036

+ Quad Eight - Magna Tech, 11810 vose St., North Hollywood, Ca. 91605
s Cinesound International, ltd., Imperial Studios, Maxwell Road, Borehamwood, England
» Magna-Techtronics (Aust) Pty., Ltd., 49 Whiting St., Artarmon, N.S.W., Australia 2064

Circle Number 19 on Reader Reply Card
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Ralph F. Batt, chairman of
the 26th NAB Broadcast
Engineering Conference.
Batt is VP and manager of
engineering for WGN Conti-
nental Broadcasting Co.

Tuesday Afternoon
No sessions scheduled to permit d

quarters.

Wednesday, April 12

Presiding: Royce LaVerne Pointer,
rector, Broadcast Engineering, A
New York, N.Y.

ele-

gates to visit exhibits and hospitality

Di-
BC,

Coordinator: James D. Parker, Staff Con-

sultant, Telecommunications, CBS

Television Network, New York, N.Y.

9:00-9:25 AM—The Next Step in Auto-

mation—T. Jordan, General
Company, Syracuse, N.Y.

Electric

9:30-9:55 AM—Influence of RF Output
Systems on TV Transmitter Picture

Quality—Thomas RCA,

Camden.

M. Gluyas,

10:00-10:25 AM —High Power UHF Trans-
mission Utilizing Freon Gassed Trans-
mission Lines—Edward H. Herlihy,
Kaiser Broadcasting Company.

10:30-10:55 AM—Noise Reduction in
Quartz Halogen Lamps —R. P. Bonazoli
and R. Hebert, GTE Sylvania Inc,,
Danvers, Mass.

11:00-11:25 AM—A Picture Source Sync
Generator —Robert D. Post, NBC.

11:30 AM-12 N — Recognition and Correc-
tion of Waveform Errors in TV Trans-
mission—Frederic C. Everett, Con-
sulting Engineer, Ft. Lauderdale, Fla.

12:30 PM—Joint Management and Engi-
neering Luncheon.
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FOR EFFECTIVE PROGRAMING AND COMMERCIALS

check the

Vital VSE-2000

special effects
system

Extensive use of linear and digital integrated

O

24 wipes with 8 rewipes with means to generate

[] circuits with rigid power supply regulation for unlimited number of patterns.
optimum stability. . .
P y ) ] NO drives required from local sync. Video from
0 All pattern selection is via mementary illuminated 0 A or B buss furnishes required drives and sub-
pushbuttons. carrier.
] Built-in effects inhibit on non-synchronous video. O] Positioner with built-in pattern modulator and
i outputs for tracking camera drives.
Internal (self) key, two external key inputs and . . . . )
[] chroma key with simultaneous wipe key, mask 0 First “In-line” chroma key in the industry. Will
key. chroma key on composite signals on any color.
] Matting monochrome and color. [0 Includes NAM mixer amplifier.
] Spotlight [ Full tally logic.

GOOD ENGINEERING IS VITAL

MAIN OFFICE 3614 S W. Archer Road
Gainesville, Fla. 32601 904 — 378-1581

2644 N. Seventh Street
Terre Haute, Ind. 47804 812 -466-3212

3620 Ridgewood Rd., N.W.
Atlanta. Ga. 30327 404 —233-9459

23 East Madison Ave.
Florham Park, N.J. 07932 201 -377-4355

VITAL INDUSTRIES, INC.

Circle Number 20 on Reader Reply Card
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STUDIO
MONITOR
AMPI.II;IERS

L rnowunr
D60

. PR I S &
compact
Delivers 30w RMS/channel at 8Q
Takes 1%" rack space, weighs 8% Ibs.
IM distortion less than 0.05% from
1/10w to 30w at 8Q

S/N 106dB below 30w output
$229 rack mount

D150

‘ universal

Delivers 75w RMS/channel at 8Q2

IM distortion less than 0.05% from
0.0lw to 75w at 89

S/N 110dB below 75w output

Takes 5%" rack space, weighs 20 Ibs.

$429 rack mount

DC300
@ ;e
-%eh

Delivers 150w RMS/channel at 82

IM distortion less than 0.05% from
0.0lw-150w at 8Q2

S/N 110dB below 150w output

Lab Standard performance and
reliability

$685 rack mount

e

All Crown amplifiers are warranteed
3 years for parts and labor. They
are 100% American-made to profes-
sional quality standards. All are
fully protected against shorts, mis-
match and open circuits. Construc-
tion is industrial grade for years

of continuous operation.
— 2

BOX 1000, ELKHART. INDIANA 46514, U.S.A.

Circle Number 42 on Reader Reply Card

New Product Review

An NAB Convention Preview

The equipment exhibits will be
as interesting as ever this year,
with a greater interest paid by the
competitors. That is, they'll be
looking to see who made it to the
convention and how much space
they've taken on the floor.

And there should be more than
a passing interest in what Ampex
and Coltins are up to as well as
Visual. Ampex has been hit by
losses in their consumer division,
but their professional divisions
should do well this year. They
probably will show their top-of-
the-line video products.

Meanwhile, Visual Electronics
has weathered the storm. They
pulled out of their Chapter 1 in
January and are off to a good start
for 1972.

You'll notice that we have used

Reader Service numbers with each
of the new products listed in this
special section. Those of you who
don’t make it to the convention will
still have a good idea of what was
shown, and you can get more in-
formation by using the Reader Ser-
vice card. We're running this special
section also for those who will
attend, because we think you should
know what to look for in advance.

Because of our publishing dead-
lines and because some manufac-
turers do not tip their hand before
the convention, this section is com-
prehensive, but not complete. We
will continue our coverage of what’s
new for '72 in the April and May
issues of BE. May also will include
a roundup of convention business
and technical sessions.

New Digital TV
Remote Control System

During the 1972 NAB Conven-
tion, Moseley Associates, Inc.,
Goleta. California, will be intro-
ducing its "D series of equipment
for remote broadcast transmitter
operation.

The new series of equipment is
tully integrated and employs BCD
digital techniques. Independent
systems provide remote control and
telemetry, automatic parameter log-
ging, status indications, individual
full-time parameter display panels,
and independent control system for
the ultimate in remote transmitter
operation.

The DCS-1 Digital Control Sys-

tem can provide in excess of 192

control functions and 96 telemetry
positions. Telemetry is displayed
as a full four-digit indication, with
each position having a pre-pro-
grammed memory bank giving a
real-word channel identification.
Access time to any channel for an
average system is less than 0.25
second from time of selection.

www.americanradiohistorv.com

Parity and double-message recep-
tion requirements coupled with
true-tally return/readout guarantee
selection of the desired channel.

The DLS-1 provides automatic
parameter logging in blocks of 20
parameters with programmable
selection of time sequence and
channel deletion. Status indication
can be obtained in blocks of 32
individual channels with the DSI-I.
The D™ series will be displayed
by Moseley Associates in Booth
224, West Hall, during the NAB
Convention.

Circle Number 150 on Reader Reply Card

Caption Generator

Datavision, Inc. has a new Model
D-2400 Character Generator, an
entirely self-contained, portable
device designed for broadcast use.
According to Datavision, the D-
2400 is the only television char-
acter generator now available which
allows simultaneous presentation
of two different page displays, mak-
ing it possible to use a title on-air,
while preparing, changing, or pre-
(Continued on page 32)
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DID YOU KNOW THAT LINCOLN IS
ON THE BACK OF A PENNY?

-* - < i -~y PR —— - ’ "4 R
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A o w.%‘am‘- '
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IT TAKES A 37.5 TO ONE RANGE =
TOGO FROM THIS ¢ ¢ o o
TO THE ABOVE CLOSE-UP

wiTH THE ANYENIEUX 15 TO ONE IT IS POSSIBLE TO GO FROM 675-18mm IN ONE SECOND.
THERE ARE FOUR 15 TO ONE RANGES WITH AUTOMATIC IRIS COMPENSATION.

lm.agine yourself observi‘ng.a‘threaded needle actually THIS YEAR, GET REALLY CLOSE WITH THE
being used to suture an incision...or a puck slammed

across a hockey rink. You can get right in on it. .and angemeux 15 TO ONE HIGH APERTURE
out...for those dramatic split-second shots. ZOOM LENS.

L | = ¥ .
an enleux corporation of america
440 merrick road, oceanside, n.y. 11572 « (516) 678-3520
See Us at NAB Booth =102—in the East Hall -

Circle Number 21 on Reader Reply Card
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SMALL

X

-

MEDIUM

LARGE

XK

IS

AND PULSE

_—
41—&_4?%_ Phone (205) 837-5180

OUR BUSINESS

SWITCHERS
AND DISTRIBUTION

SYSTEMS

AND CLOCK SYSTEMS

AND TEST EQUIPMENT
AND SYNC GENERATORS
AND AUDIO AMPS
AND ENCODERS

AND PROC AMPS

AMERICAN DATA CORPDRATION «ursvi.ce. aussama

4306 Governors Drive / Huntsville, Alabama 35805

NAB BOOTH 418

L —— ==

Circle Number 22 on Reader Reply Card
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viewing a different title on the pre-
view output. The D-2400 is light
enough (approximately 17 pounds)
to be portable, and can be used
with remote van equipment, as
well as in the studio. It can also
be used at the transmitter for emer-
gency stand-by information.

The D-2400 provides these stan-
dard features: large characters, 32
scan lines high; four-page, two-
channel display capability: one row
horizontal crawl; cursor editing:
16 characters each in 8 rows of dis-
play, per page: and external storage
using standard audio recording
techniques.

In broadcast use this means that
up to 32 one-row titles may be
stored for retrieval and display one
at a time in the lower one-third of
the picture area, single multi-row
titles may be displayed anywhere
in the picture area, or four separate
announcements may be composed
quickly for horizontal crawl dis-
play at the bottom of the picture.

Circle Number 151 on Reader Reply Cord

Lightning Elimination

Lightning Elimination Associates
will display and be on hand to ex-
plain a unique concept in lightning
elimination.

The LEA dissipation array has
been developed after a number of
years of experiments. The com-
pany claims that their array will
eliminate lightning from within the
area the array protects.

The protection system works on
a combination of two mechanisms:
cloud charge control and electrical
isolation of the protected area.

Circle Number 152 on Reader Reply Cord
(Continied on page 34)

 THE LAW REQIRES REMOTE ZEANSHI Y ER'S
MIST BE VISIBLE T THE OPERATORS.
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anyway you look at it
..She’s some kmdof system!

The new AR-2000 series
Total Automation. It's
the ultimate . . . the most
advanced system for
any format from

'Rock to Bach.

But then—

it's what you would
expect from the
innovators in automation.
You have to see it to
believe it.

Want a closer look?
Just write or call:

See us at
the NAB Booth 230

“the company who makes it!”

DCAST PRODUCTS, inc.

B€E0 Lofstrand Lane Rockville, Md. 20850
Phone: (301) 424-4700

Circle Number 23 on Reader Reply Card
March, 1972 33

www.americanradiohistorv.com


www.americanradiohistory.com

New Products

(Continued from page 32)

Dimmer Pack System

Berkey Colortran. a division of
Berkey Photo, announces a new
compact modular portable dimmer
pack system. Six 2400 Watt fully
filtered solid state dimmer modules
in a compact portable housing
weighing only 60 pounds.

The two-scene Control Pack unit
can remotely operate the dimmers
and can be expanded up to 120 dim-
mers. A Master Pack provides pro-
portional cross-fading, pile-on
mastering of the presets, as well as
an independent master and grand
master. Colortran Dimmer Pack
systems are available for use at
120 or 240 Volt.

The Colortran Dimmer Pack
system has been designed to be
reliable, rugged, portable, and
expandable for use in theatres,
schools, auditoriums, churches,
meeting rooms, nightclubs, tele-
vision studios, or any situation
requiring lighting control.

Circle Number 153 on Reader Reply Card

Production Console

Shure Brothers Inc. will introduce
the M675 Broadcast Production
Master, designed for use with the
Shure M67 Series of Microphone
Mixers to provide acomplete, small
size, professional quality—but in-
expensive —broadcast console.

can be used as a complete CATV
audio console and as a stand-by
console in any broadcasting opera-
tion. When combined with the
Shure M63 Audio Master, the
Mé675 can be used for tape duplica-
tion and equalization assignments.

The unit’s four monitoring facili-

The M675 augments the four
M67 microphone inputs with four
line inputs (two switchable to
R1AA), cuing and monitoring facil-
ities, and self-contained battery
supply to power both the M675
and Mé67.

The M67/M675 combination,
with its cuing and monitoring facili-
ties, is designed for use in recording
applications as a complete audio
production console for both studio
and remote assignments. It also

ties include an internal speaker
built into the front panel, a speaker
output jack in the rear panel, a
front panel headphone jack that
automatically mutes the internal
speaker or speaker output when
used, and a rear panel headphone
jack which enables the engineer
or announcer to monitor only pro-
gram material.
Circle Number 154 on Reader Reply Card

(Continued on puge 36)

ALL OIGITAL
REMOTE CONTROL

A NEW CONCEPT
W TY~FiMm-~AMm

REN

Q7TE OPERATION

LONTRADOL-LOGLIING~3TATUS

We proudly introduce the “D"” series Remote Control System. This all digital system

provides remote control and metering, automatic transmitter logging, status indications,

and more! Visit us during the NAB Convention, Booth 224, West Hall. Also on display:

Aural STL, conventional remote control, all solid-state remote pickup and related items.

MOSELEY ASSOCIATES, INC.

SANTA BARBARA RESEARCH PARK
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111 CASTILIAN DRIVE
GOLETA, CALIFORNIA 93017
(805) 968-9621

BROADCAST ENGINEERING


www.americanradiohistory.com

omer's Routing Switcher
expands easily...

because of our connections.

® Mechanical layout allows for easy cabling,
easy timing.

m Provides up to 30 inputs —without combiners.
® Minimum degradation —what goes in

comes out.

m Economical, whether it’'s a 12X4 or 120X 400.

For complete details and technical
specifications write or call.

‘. m A GEOTEL COMPANY

Amityville, New York 11701 (516) 541-3600

REGIONAL OFFICES

Chicago, lll. (312) 627-6026 Chattanooga, Tenn. (615) 886-3032
Houston, Tex. (713) 946-5796 Santa Ana, Calif. (714) 540-6756

VISIT US AT NAB, ‘Booth 213 Circle Number 25 on Reader Reply Card
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for double duty on dozens
of popular screws and nuts

s 000060

Three new assortments have joined Xcelite's
family of “Compact Convertibles.” Each an
Xcelite “original.”” Nowhere will you find such a
variety of sizes and types in a midget set, for
driving slotted, Phillips, Allen, Scrulox®, hex,
and clutch head screws. And hex nuts.

All of professional quality, precision made of
finest materials. All doing “double duty” with
torque amplifier handle that slips over color-
coded midget toois for longer reach, greater
driving power. Each easily identifiable on the
bench or in the service kit thru Xcelite's exclu-
sive, optically clear, plastic “‘show case” that
closes securely with positive snap-lock.

nationwide availability through local distributers

NEW!

-
P§130
3 slot tip, 2 Phillips
screwdrivers. 5 nutdrivers

PS140
4 slot tip, 3 Phillips screwdrivers. 3 nutdrivers

PS6
3 slot tip, 3 Phillips screwdrivers
PLUS psss, Ps120, pS7, PSBY, pSas

and PS-TR-1 with varying selections
of screwdrivers and nutdrivers.
REQUEST

FREE CATALOG. —'-—“

®

XCELITE, INC., 118 Bank St., Orchard Park, N. Y. 18127
In Canada contact Charles W. Pointon, Lid.
Circle Number 26 on Reader Reply Card
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(Continued from page 34)

Viewfinder Cameras

Cohu Electronics, Inc., will show
their new 2830 series viewfinder
camera which can be provided with
Plumbicon, silicon-diode array, in-
tegral, or separate mesh vidicons.

Sync can be internal, either ran-
dom or 2:1 interlace, or external
composite video or sync. This
camera has a viewfinder switchable
to camera or program video and an
amplified intercom system with
program audio capability.

Linear phase, delay line apera-
ture correction and the keyed<lamp
controlled biack level assure clear,
stable pictures. Remote controls
are available.

Cohu also will show their 1500
series broadcast three tube camera.
Triple action automatics— sensi-
tivity, white level and black level —
permit hands-off operation.

Circle Number 155 on Reader Reply Card

1100 Line CCTV Camera

A new ultra high resolution TV
camera capable of producing 1100
line horizontal resolution has been
announced by GBC Closed Circuit
TV Corp.

It is expected to be used in appli-
cations where photographic repro-
duction of small detail is desired,
such as data transmission and in-
dustrial process control.

Unusually versatile, the CTC-
8000 is available in any of eight
scanning rates from 525 to 1023
lines. Horizontal resolution is 1100
TV lines at the center and 900 lines
at the corners. Video bandwidth is
30 MHz. Vertical resolution is up
to 715 lines at the 1023 line scan-
ning rate.

"1 GOF TIRED ofw NOTCED awvLy’
WE HAD AN EQUIPMENT S/ LS T,

»wx"’
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The image tube is an 8507 vidi-
con. A plumbicon version is also
available.

A two piece unit, the CTC-8000
comprises a 5.9x 3.9x 11.8"camera
and a camera control unit connected
by a 33’ cable.

The camera control unit controls
include: electrical focus, beam, tar-
get, gain, pedestal, horizontal scan,
reverse-normal, video, negative-
positive, vertical scan, reverse-
normal, intercom, private-common,
pulse, internal-external, pulse, 75
Ohm-high, sync, on-off, and power,
on-off.

Automatic controls include: ASC
(automatic sensitivity control),
AGC (automatic gain control), and
ASU (automatic set-up control).

Circle Number 156 on Reoder Reply Card

Pinpoint Aerosol

The Cobra™, a flexible extension
device for the precise application of
many Miller-Stephenson Chemical
Company aerosol cleansers is now
available.

The Cobra™ Extension Nozzle
permits application of the cleaning
spray to minute, localized areas of
pc boards, instrument circuits, EDP
and magnetic recording heads, min-
lature contacts, and, in fact, to any
difficult-to-service points.

The regular valve is removed
from the Miller-Stephenson aerosol
can and the Cobra™ extension unit
pushed firmly into place. A wire
hook is engaged under the rim of
the can top to permit spraying, and
released in order to relieve pres-
sure during storage.

Circle Number 157 on Reader Reply Card
(Continued on page 86)
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INTRODUCING...

entur eries
= entury e i

S PARTA. ...

...which makes other tape cartridge equipment obsolete.

A decade ago the industry enjoyed a new xrarTa idea in tape cartridge handling, not match-
ed in newness until today’s (G entury exeries.* Its original and exclusive features maintain
=prarTa leadership in everything for your every broadcast need. entury gm'mis for you
inow! Make sure your station isn't left behind;

send for details today.

“Playback module only $425

zé ELECTRONIC CORPORATION sa8s1rFLORIN-PERKINS RDAO sAanMEl\rro.cA os028

A DIVISI0N OF COMPUTER EQUIPMENT CORPORATION

Circle Number 27 on Reader Reply Cord
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SUPER MARKET
FOR STATION ENGINEERS

Model 303 MICRO-TRAK
tone arm

The light traking sensation of the in-
» dustry, combining high stereo com-
pliance with rugged dependability.

NEW!

6400 Series —
Turntable Preamplifiers

“0" dBm output levels from a self-
powered, integrated circuit design
for Mono or Stereo, Independent level
controls for each channel. 3 selec-
table equalization curves. Write now
for complete specifications.

The Model 206 “viscous damped”
Tone Arm

Probably the most widely used Transcription Arm
in the Industry. Rugged and Dependable.

THE 6400
. % TURNTABLE
P PREAMP
| SERIES
gy ' 0 dBm into 600 ohms —

0 dBm into 600 ohms —
GRAY HAS GONE ACTIVE!

Headroom to plus 15 — Self powered —
434 x 6 x 2 inches small — Stereo or mono
— You'll find it hard to get more profes-
sional quality turntable output anywhere.

Models 808A and 810A
Broadcast Equalizers

A truly professional passive equalizer
series. The 808A for stereo input mono
output. The 810A, stereo in and out.

NEW!

Series L — Studio Furniture

Update your studio with this new look.
Single or double bay turntable cabinets
and console mounting board offer
complete versatility. Ask about custom
installations.

The Model 2570 Antenna Heater Control System

Provides fully automated control of FM, TV and other types of elec-

trically operated Broadcast and Communications antenna Heating
Systems.

Almost “One-Stop” shopping . . . that's Gray's product  ability every performance conscious engineer requires
line-up for the quality seeking Station Engineer. From  to keep his station on top.

the 206 viscous damped tone arm series through the  We'd like you to be fully aware of Gray's products,

exciting new professional turntable, the Gray line of  their flexibility, their advantages. Drop us a card for
broadcast instruments provides the quality and depend-  complete specifications on all.

v

GRAY RESEARCH DIVISION
ONE FIFTY PARK AVENUE, EAST HARTFORD, CONN. 06108 Cirle Nomber 18 on Reader Reply Cord
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We make the
communication system

Why is that fact important? When we're through you can
It means that when youaskus ~ start communicating.
B to look at your communication Whatever way is best for you.

needs, we can be completely
objective in making our recom- =
At GTE Lenkurt, we make all mendation. Whatever kind of

kinds of communication systems. system will work best for you, we
Systems for transmitting make the equipment that makes
video, voice and data via open it work. e
wire, cable, microwave, or coax. More than that, we can engi- I
y neer and install the whole system, .
including things we don’t make.
(Like cable, antennas and such.) LG s

Data modem

.‘.i

4 " i
1 ]“ 1§ r—
Coax repeater FDM cable carrier PCM cable carrier Multiplex Microwave

Whatever it may be.

For more information, call:

Atlanta (404) 261-8282

Chicago (312) 263-1321

Dallas (214} 363-0286

Falls Church (703) 533-3344

San Carlos (415) 591-8461

Or write, GTE Lenkurt Incorporated
1105 County Road, San Carlos, CA 94070

LENKURT
Circle Number 29 on Reader Reply Card
Murch, 1972 39
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Logic in the l0op: -

An update on the control loop,
its functions, its logic, and troubleshooting tips.

There have been drastic changes
in FM Exciters over the past few
years. With the conversion to solid
state, many new techniques have
been applied to solve old problems.

Many methods have been used to
producc FM modulation, but with
the growing usc of Stereo, the Re-
actance Tube Modulator has had a
great increase in popularity. While
the basic modulator concept is the
samc, solid state components now
perform the functions. One of the
basic weaknesses of this modulator
is its lack of stability. Even though
the new solid state models are more
stable, it still requires an outside
crystal reference and control circuit.
This article will investigate the con-
trol loop.

For comparison, consider the old
tube style modulator and control cir-
cuit. The modulated oscillator is
multiplied up to carrier frequency
and amplified to 10 Watts at the
output stage. A sample of this mod-
ulated carrier is fed to a mixer stage.
A separate crystal oscillator is mul-
tiplied up to a similar frequency
and also fed to the mixer. The out-
put of this mixer produces an IF
frequency of perhaps 150 kHz,
which is applied to a discriminator
type circuit whose center is tuned
"BE Maintenance Editor

Fig- 1 Old style
reactance fube

to the 150 kHz.

The output of the discriminator
is filtered to remove any audio, so
that only a DC voltage which
changes in magnitude and direction
as the carrier drifts off the center
frequency. This DC voltage is ap-
plied to a reactance tube across the
master oscillator, and the carrier
frequency is pulled back to its cor-
rect operating frequency.

New Style Modulators

Techniques will differ among
manufacturers, but typical of the
modern day solid state FM Exciters
is the CCA Electronics Corp. Model
FM 10-DS. A reactance modulator
is used in this exciter. Aside from
solid state techniques, the RF stages,
reference oscillator and mixer are
essentially similar to the old princi-
ples, the IF output frequency pro-
duced is 250 kHz. At this point, the
old and new principles part com-

pany.

Enter Logic

The IF signal is amplified and
sent through a limiter, which pro-
duces square waves from the sine
waves, but still contains the fre-
quency and modulation character-
istics of the IF signal. The 250 kHz
square waves are applied to a

10 WETIE TR
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MDTL, integrated logic circuit. This
first circuit 1s a pulse triggered
binary which acts as a frequency
divider, so that the output frequency
is 125 kHz. These output square
waves pulses are new pulses created
by the binary, and they are constant
in amplitude and width, with a
repetition frequency of 125 kHz.

The output of the binary is now
applied to another integrated logic
circuit, a monostable multivibrator.
The output of this one-shot is a
series of positive going pulses, but
the width of each pulse is one fourth
of the input pulse. The amplitude
and width of the pulses remain con-
stant, and vary only in frequency
with the input frequency. The am-
plitude level is somewhat low (0.8
V p-p) so they must be amplified
and then converted to a DC voltage
equivalent only to the input fre-
quency. This is accomplished in a
combination amplifier-filter which
also removes any audio that may
remain.

The filter is in series with the
power supply voltage, so the re-
covered DC voltage reacts with the
supply voltage. A potentiometer in
this voltage divider couples this DC
voltage combination to another inte-
grated circuit. The circuit in this
case is an Operational Amplifier
which amplifies the DC voltage
changes caused by frequency drift.

The output of the Op-Amp is
diode clamped to hold voltage ex-
cursions within plus or minus 4
Volts. The clamped DC voltage is
applied to the anodes of a pair of
voltage variable capacitor diodes
(these take the place of the old
reactance tube). The diodes act as
a capacitive reactance across the
modulated oscillator, so any change
in voltage will change the reactance
and thus the frequency of the oscil-
lator. The potentiometer which sets
the operation of the Op-Amp is also
used as the AFC frequency control
adjustment.

BROADCAST ENGINEERING
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The oscillator and amplifier can
be adjusted so that when the carrier
is on frequency, the voltage will be
zero. As the main carrier drifts, the
IF frequency will also drift in the
same direction. The frequency of
the pulses at the convertor will also
change, so that for a higher fre-
quency of the TF, the output voltage
of the converter will be higher and
this is applied to the reactance
diodes which change the frequency
back to where it belongs. Since the
width and amplitudes of the pulses
into the converter remain constant,
a higher frequency will mean more
pulses 1n a given time period and
thus the average DC voltage will be
higher. Conversely, if the frequency
is lower, there will be fewer pulses
and the average recovered DC volt-
age will be lower. The filter also
removes any modulation compo-
nents that may remain.

Maintenance
Even though the new exciters are
very reliable, they are not immune
to component failure. In trouble-
shooting, a voltmeter, ohmeter, and
scope are necessary.

Carrier frequency: Should the
monitor indicate the carrier is far
off frequency. a few quick checks
should be made before adjusting
the transmitier frequency. Any
number of things can be at fault—
including the frequency monitor it-
sclf. In such problems, the monitor
1s more often at fault than the trans-
mitter itself.

Most exciters have metering built
into them. For an off frequency
indication of the monitor, check the
AFC meter position. In normal
opcration, the AFC reading should
be very near zero on either the plus
or minus side. If this meter is show-
ing a very high reading, either the
oscillator is far off frequency and
the AFC is trying to pull it back by
delivering a high control voltage, or

March, 1972

14 fo 1/4 10 1/2to fo
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STEREO MODULATED BUFFER DOUBLER ooﬁA 10
scal —=| OSCILLATOR |l ° ¢ o | vousier |G
SCA2 ——»] (TRANSISTORS) 7984
AFC
b—0
oFF- on AFC LOOP
OPERATIONAL REF CRYSTAL B
AMPLIFIER OSCILLATOR P,
{INTEGRATED CIR) (TRANS ISTOR)
fo - 250 kHz 250 kHz
CENTER FREQ /g/ IF AMPLIFIER
ADJUSTMENT 3 & LIMITER
{TRANS I STORS)
4
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nJ_n T L IT1LT1
125 kHz 125 kHz 250 kH2
CONVERTER ONE SHOT FLIP-FLOP

(TRANSISTOR}

MULTIVIBRATOR
{INTEGRATED CIR}

(INTEGRATED CIR}

Fig. 2 New styl2 reactance modulator exciter using a logic control circuit. This is a
block diagram of the CCA Electronics FM-10DS.

the control circuit is defective. ap-
plying a high voltage and forcing the
oscillator off frequency. Switch the
AFC control cff. If the loop is at
fault, the carrier will return to some-
where within normal limits,

Assume for this example, the
monitor is OK and telling the truth,
switching the AFC off and the
monitor now indicates frequency
somewhere within tolerance. The
station can operate this way until
sign off if the oscillator will stay
reasonably stable, and most of them
will. But it will be necessary to keep
an eye on it and when it begins 10
drift towards the edge of tolerance,
the oscillator can be adjusted in
small amounts to bring it back.

The adjustments must be made
gently and in very small amounts,
since this is changing the voltage on
the reactance diode and a very small
change here means many cycles
change in the carrier. Unless some-
thing has happened to the oven, this
will stay reasonably stable. If very
unstable, check the fusc on the oven.
Many of the stages including both
oscillators and the crystal are all in
an oven. This does much to enhance
stability.

www.americanradiohistorv.com

Troubleshooting in the loop: If
you can operatc as mentioned, the
problem is definitely in the control
loop. It is best to wait until sign
off so you can open the oven to get
at the eircuits. At the same time, no
modulation will allow for a steadier
scope pattern.

The first problem will be the
mechanics of getting the oven out
and open. There will be some type
bracket to support the unit after this
is done. At the same time, there will
be many screws to take out before
both top and bottom are exposed.
This will take time and the oven
will cool off, which is another good
reason to wait until sign off if pos-
sible.

Once all is opened, attached to
the bracket and turned back on, use
the scope to signal trace, starting at
the mixer output. If there is no 250
kHz IF, the mixer or the crystal
chain is at fault. If there is 250 kHz,
proceed along the loop with the
scope. Compare the pulse frequency,
width, and amplitudes through the
loop. These values should be shown
on the print. Be careful when check-
ing around the IC’s with the probe

4]


www.americanradiohistory.com

n

MODULATED
REACTANCE
OSCIHLLATOR

FREQUENCY
MULTIPLIER

42

CRYSTAL 0SC
&

MIXER
MULTIPLIERS

#3

AFC
CONTROL
Loop

#4

STATION
FREQUENCY
MONITOR

Fig. 3 An off-frequency indication of the
station frequency meter will be caused by
one of these main divisions (aside from a
blown fuse in the oven).

sO as not to short pins together.
Accidentally shorting the supply
voltage to a wrong pin can blow the
I1C.

The scope will quickly isolate the
stage where the signal is failing. On
the 1C’s, it will be a go-no-go situa-
tion. The pulse will go in but not
come out when it is not working, or
they may be coming out in some
sporadic manner. Check the supply
voltages to the IC and especially
check any external resistor and ca-
pacitor components associated with
the IC. Any cooked resistor must
be replaced before turning the unit
back on. If a resistor is burned, the
IC undoubtably is shot, as some-
thing has failed inside to cause the
resistor to draw too much current.
Replace the IC and defective com-
ponents.

Supply voltage should be checked
again, and the pulses checked after
components have been replaced.
They will or should be OK now, so

42

TiP SHORTING
TWO PINS

SCOPE PROBE

|

&
IV-///A(/

T /////i;

N

CIRCUIT BOARD

A) (SIDE VIEW)

RESISITOR

/CAPACIATOR

CIRCUIT BOARD

(B}

Fig. 4 Take care when putting the scope probe on the pins of the IC. They are 50 close
together thatitis easy to shortouttwo pins. t's alot safer to use the method shown in 4(B).

the oven can be restored and re-
placed inside the exciter. It will take
some time for the oven to stabilize,
but it should be possible to keep the
frequency within tolerance by the
AFC control now. The logic type
control loop has a much greater
capture and control over the fre-
quency of the master oscillator than
the old tube modecls, so that even if
the oscillator is several hundred
cycles off center, it can pull it back
onto frequency.

Spare Parts

Mention should be made about
spare parts. A full set of replace-
ment IC’s and transistors should be
kept on hand. Don’t expect to run
down to the local parts house and
pick up the IC’s and transistors you
necd. It also is not advisable to at-
tempt using any of the “general”
type transistors many of these places
carry, unless it is an emergency situ-

wwWw.americanradiohistorv.com

ation. Such general replacements
may be unreliable or not work at all
In your circuits. A complete spare
set of transistors and IC’s is not too
expensive and should be bought
from the transmitter manufacturer.
You will get the correct brands as
well as types that will work in those
circuits.

When replacing the solid state
components in the exciter, use a
small iron, and one that has no AC
currents on the tip. This is most
important if the transistor is a MOS
type FET. These are very delicate
out of the circuit and a person’s
body static can destroy them.

The new exciters use not only
solid state components but also new
technology and do a better job.
Troubleshooting requires a different
approach, but common sense cause-
effect reasoning and a scope for
signal tracing will get the transmit-
ter back into operation in a very
short time. A

BROADCAST ENGINEERING
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JUST THINK!

“The famous “THINKER’ — a bronze sculpture created in 1880 by Auguste Rodin.”

‘%q«gﬁz"' T

DYNASCIENCES VIDEO
PROCESSING AMPLIFIER SYS-
TEM MAKES YOU THINK! The
6000 Series has helical scan VTR —
Genlock Capability — 360° Phase Ad-
justment. Think of that!

JUST THINK - DYNASCIENCES NEW
EDITOR-PROGRAMMER is low in
cost, can be used with helical VTR
machines, and offers the user the
advantage of ‘‘preview before altering.”’

\ YOU'LL ALSO WANT
TO THINK ABOUT OUR
MODEL 444 VIDEO
ENHANCER, It's low in cost
. and can accommodate multi-
Y . ple scan rates.

v =3 i
1@ D
b TN

<
e

- £
= - ®
THINKING OF AN IMAGE ENHANCER!
Cur Model 832 has single knob control
and comb filter. Can you think of 2
anything better for optimum .
performance? o Q

You might want to think of Dynasciences “Me Too’s’" — Too.

Sync Generator — Video Distribution Amplifier — Pulse Distribution Amplifier — Sync Adding
Video Distribution Amplifier — Black Burst Generator — Colorizer — Test Signal Generators.

Dynasciences produces quality video products because they are “thought about from beginning to
end.” And, because we think of our customers, we know you will think about our complete pro—
duct line.

m@"EmI@[ES I yg?ul?soriﬁr?lc:gc:g?o-swe BELL, PA. 19422
CORPORATION | teiephone: (215) 643-0250
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An Investigation of
SUPER MODULATION

A Continental Electronics design engineer heats up Docket
18867 with the results of his tests on transmitters and draws
some interesting conclusions.

By Joseph B. Sainton®
*Principal Engineer, Continental
Electronics, Dallas, Texas.

One of the most controversial
issues to invade the normally placid
area of AM Broadcasting in recent
years 1s the matter of supermodula-
tion. The unrestricted positive peak
has been the subject of debate, pro
and con, since an FCC Notice of
Proposed Rule Making that would
limit positive overmodulation was
brought forth almost two years ago.

The pros would appear to out-
weigh the cons because of the pre-
vailing belief that the loudest sound
will dominate the market. The fer-
vent defender of supermodulation
will claim that a transmitter will
modulate 135 percent positive with-
out a noticeable increase in distor-
tion. Another will tell you that
positive overmodulation causes no
noticeable adjacent channel inter-
ference. Although the distortion and
splatter aren’t noticeable to the ear
that doesn’t want to hear them, it
is a cold, hard fact that the prime
requisite of a non-symmetrical
waveferm is an abundance of these
supposedly non-cxistent distortion
products.

An examination of AM transmit-
ter requirements, along with some
measured data, will reveal some
critical deficiencies and show that
unrestricted non-symmetrical modu-
lation of present day transmitters
will not only cause severe waveform
distortion, but will also result in
negative overmodulation and exces-
sive occupied bandwidth. The
proper application of supermodula-

44

tion requires a new breed of trans-
mitter and an amendment of Section
73.40 (Transmitter Design) of the
FCC Rulcs.

Constructing A
Non-Symmetrical Waveform
The basic ingredient of a non-

symmetrical wave is a second har-
monic component which bears a
definite phase relationship with the
fundamental. If a sine wave is
clipped square on one peak, the
prcdominant distortion compo-
nents will be the second, third and
fourth harmonics in diminishing
amplitudes.

We can generate a non-symmetri-
cal wave by clipping one peak, by
mixing a sine wave with its second
harmonic or by passing a sine wave
through a non-linear device such as
a vacuum tube or transistor ampli-
fier. Figure | shows a sine wave with
a superimposed second harmonic
component and the resultant non-
symmetrical wave. The second har-
monic amplitiude is 10 percent of
the fundamental and the distorted
result has 10 percent harmonic dis-
tortion.

The second harmonic component
is in phase with the fundamental on
the positive peak and adds 10 Volts
to the peak amplitude. On the nega-
tive peak it is out of phase and sub-
tracts 10 Volts. The positive peak
of the resultant wave is then 110
Volts above the zero axis (or axis
of symmetry) and the negative peak
is 90 Volts below the axis. When
this wave is transmitted through an
AC coupled system {(capacitors,
transformers, etc.) the axis will shift
upwards about 2 percent, because

www.americanradiohistorv.com

the area above the axis will equalize
with the area below the axis. If a
sinusoidal peak voltage of 100 Volts
will modulate the transmitter 100
percent positive and negative, then
the distorted wave will modulate 92
percent negative and 108 percent
positive. If the distorted wave were
to be DC coupled to the modulated
stage in the transmitter, the original
axis could be maintained and the
peaks would be 90 percent negative
and 110 percent positive. From this
we sce that a sine wave containing
10 percent second harmonic will
have a difference of 108 —-92=16
percent in the positive and negative
peaks. If we increased the level of
this distorted wave to modulate the
transmitter 100 percent negative,
the positive peak would go to 116
percent.

If the superimposed second har-
monic wave in Figure 1A were to
be shifted 180° relative to the posi-
tion shown, the resultant wave
would be inverted, with the flat-
tened peak on top. It is important
to note that if it is shifted 90°
because of limited frequency re-
sponse, the resultant wave becomes
sawtooth shaped, and the positive
and negative peaks become sym-
metrical. The importance of this will
be shown later.

The waveform of Figure 1B can
be generated easily by mixing the
outputs of two audio oscillators and
observing the resultant waveform on

an oscilloscope. The frequencies
must be exactly 2:1 and as the fre-
quency of one oscillator is adjusted
within a cycle or so of the other,
the observed waveform will gyrate
from flattened positive to sawtooth

BROADCAST ENGINEERING
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Fig. 1 Sine wave with superimposed second harmonic component and the resultant non-symmetrical wave.

to flattened necgative as the phase
relationships vary. The levels can
easily be set by using the low fre-
quency to calibrate the distortion
meter full scale, nulling it down to
its lowest value and applying the
second harmonic tone to full scale
the 10 percent range on the distor-
tion meter.

If we increase the second har-
monic component from 10 percent
to 15 percent, the peak dissymmetry
increases from 16 percent to about
22 percent, which would moedulate
a transmitter 122 percent positive
and 100 percent negative. If we de-
crease it to 7.5 percent, the peaks
will be 112 percent positive and 100
percent negative.

Figure 2 shows a method of gen-
erating a non-symmetrical wave by
utilizing the non-linear transfer char-
acteristic of a vacuum tube or other
non-linear device. The curve shown
will result in about the same wave-
form as was obtained with the two
oscillators, that is, it will consist
almost completely of fundamental
and second harmonic.

It is interesting to note that if
the output waveform of Figure 2
were to be DC coupled to the plate
or grid of the modulated RF Ampli-
fier of the transmitter, the solid line
axis would represent carrier level
and if the 60 Volts below the axis
would modulate 100 percent nega-
tive, then the 140 Volts above it
would modulate 233 percent posi-
tive! The hooker is that the average
carrier level would shift up to the
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dotted AC coupled axis and we
would have 53 percent positive car-
ried shift (92V/60V X 100 = 153
percent carrier). The harmonic dis-
tortion would be about 10 percent
because the peak dissymmetry is
108 -92 — 16 percent.

If we utilized a linear transfer
curve and moved the operating
point up and down the curve con-
sistent with the input modulating
voltage, we could produce the same
results but with distortion less than
1 percent. This could truly be called
supermodulation. However, for a 5

kW carrier, the peak power capa-
bility of the transmitter would have
to be 3.33: x 5000 = 55,500
Watts or the equivalent of a 13,875
Watt transmitter modulated 100
percent.
Generating
The Clipped Wave

If we use a device with a linear
transfer curve and move the oper-
ating point down toward cut-off and
over drive it as shown in Figure 3,
we obtain the clipped, non-sym-
metrical wave. The same waveform
could be produced by using a biased
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diode to clip the peak.

This waveform has two rather
important features which distinguish
it from the wave of Figure 1B. First,
because the negative peak is squared
off, there is very little upward shift
in the axis of symmetry. This is be-
cause the squared portion below the
axis has a greater area than the
rounded portion below the axis of
Figure 1B. This feature will permit
the clipped wave to be transmitted
through AC coupled amplifiers with
the negative peak fixed at 95 per-
cent modulation almost regardless
of the positive peak amplitude. This
is possible only as long as the
clipped portion has no tilt (also
called ramp).

Second, the effective value of the
harmonic components which make
up the clipped wave is lower than
the wave containing only pure
second harmonic. However, the
peak value of the harmonic compo-
nents during the clipping interval is
two or three times the effective
value. Since the distortion meter can
only average out all the trash that’s
left after the fundamental is nulled
out, the clipped wave having 16

46

percent peak dissymmetry will mea-
sure less total harmonic distortion
than a wave having the same peak
dissymmetry but made up mostly of
second harmonic.

If you were to superimpose the
output of the distortion meter (the
trash that the meter sees) upon the
distorted waveform being measured,
you would see what is shown in
Figure 4.

Either of the two waveforms will
modulate the transmitter 116 per-
cent positive and 100 percent nega-
tive, but while the total harmonic
distortion of 4B will measure 10
percent, the distortion of 4A will
measure only about 6 percent. The
high amplitude spike that occurs
during the clipping interval of 4A
causes a harsh rasping sound in a
loudspeaker and occupies much
more frequency spectrum than 4B.
In fact, a visual inspection of the
spectrum verifies that the clipped
wave will occupy almost as much
space even at 95 percent negative
modulation as would be occupied
by a similar clipped wave generated
by negative overmodulation of the
transmitter.
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At this point, two questions come
to mind. First, if 116 percent posi-
tive modulation will generate 6 per-
cent total harmonic distortion, what
happens at 120 percent or 125 per-
cent. Second, if a limit is placed
on positive peaks, how do we ac-
commodate naturally asymmetrical
waveshapes?

The first question is answered by
a simple process of distortion mea-
surement, the results of which are
described subsequently. There is no
simple, matter-of-fact answer to the
problem posed in the second ques-
tion. We all recognize that certain
musical instruments and speech
waveforms are non-symmetrical, and
we phase our microphones and
program line so that the highest
amplitude peak will modulate the
transmitter in the positive direction.

If we want these waveforms to
modulate 100 percent negative, then
the transmitter must have the head
room to accommodate the high
positive peak. The trouble is, we
don't know exactly how non-sym-
metrical these waveforms are, so if
we want a clean, undistorted sound,
we reduce the modulation so that
the positive peak isn’t clipped.

Most any transmitter manufac-
tured today will accommodate posi-
tive peaks of 115-120 percent
because the transmitter designer
must be assured that his product will
modulate 100 percent under such
adverse conditions as low line volt-
age, out-of-tolerance components,
old tubes, etc. The station engineer
who wants a clean signal with good
dynamic range will use this built-in
tolerance to reproduce naturally
non-symmetrical waves. On the
other hand, if loudness is the objec-
tive, he will purposely distort sym-
metrical waveforms beyond a rea-
sonable or even tolerable limit.

Measuring
The Clipped Wave
In order to obtain quantitative
data on clipped waves, the output
of a low distortion (0.1 percent)
audio ocillator was fed to a biased
diode clipping circuit. The clipped
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Now showing...the :i{eliables

Five inch monochrome
assembly features three
5" units in rackmount
configuration. Small size
requires less rack space
than similar units and
permits monitoring of 3
separate video signals.
High quality, all-purpose
monitors with Setchell
Carlson UNIT-IZED®
plug-in circuit modules,

Fhe 23 monochrome
rideo monitor offers
:wxcellent picture quality
ind attractive styling at a
nodest cost. Circuitry is
100% solid-state and the
1orizontal resolution is
ated al 640 lines or
yetter. Monitor has a
«ariety of applications
lue to multitude of
wrofessional-quality
eatures.

New 10” monochrome
video monitors offer
horizontal resolution of
640 lines or better plus
100% solid-state
circuitry for long-life
reliability. Unit is
available in rackmount
or in attractive metal
cabinet. A 12” modelis
also available.

Regqulated circuitry in the
25" color monitor
provides extremely
stable operation and
prevents raster size or
brightness deviations
due to line voltage
fluctuations. Horizontal
resolution is 300 lines
{color). Set-up and
operating controls are
front-mounted for ease
of operation.

In addition to 6840-line
resolution, the 16"
monochrome monitors
have all major operating
controls located on the
front panel for ease of
operation. Front-panel
screwdriver adjustments
for vertical linearity,
vertical height, and focus
provide protection
against accidental
misadjustment.

“Educator’” Monitor/
Receiver, 23" mono-
chrome mode!, is
designed specifically for
educational and training
applications. Controls
are front-located.
Tamper-proof control
compartment door with
lock is optional.
Horizontal resolution is
600 lines or better with
video signal input. Also
available in 25" color
model.

Nineteen inch mono-
chrome video monitors
offer traditional Setchell
Carlson quality, including
exclusive UNIT-IZED®
plug-in circuit modules
for easy maintenance.
Horizontal resolution is
640 lines or better.
Available in rackmount
or attractive cabinet
models.

The Color "Educator” is
a 25" model offering
big-screen, sparkling
color — 300-line (color)
resolution — plus
big-room audio.
Designed specifically
for educational and
training applications, the
“Educator” series
Monitor/Receivers offer
the utmost in reliability,
flexibility, and ease of
operation.

Professional quality 19"
color video monitors
offer broadcast quality at
a modest price.
Horizontal resolution is
300 lines (color) and ali
set-up controls are
located behind a hinged
front panel to prevent
accidental misadjust-
ment. Also available in
25" model.

i —_—

Setchell Carlson's
solid-state UHF/VHF
television receiver and
RF demodulator provides
a high-quality composite
video signal and
separate audio signal,
assuring excellent
monochrome and color
picture quality. It is ideal
for video recording and
as a signal source for
video monitors.

The quality and reliability of Setchell Carlson products is l[egendary. SC Electronics pioneered the concept of modular
circuit construction. Every Setchell Carlson product features this concept in our UNIT-IZED® plug-in circuit modules,
assuring operating dependability and maximum ease of maintenance. One hundred percent solid-state circuitry means
maximum stability, long-life, low power drain, and a minimum of heat. Every feature in a Setchell Carlson product

is meticulously designed t¢ give you outstanding performance at a modest cost.

For many years, people involved in many different facets of broadcasting, closed circuit television, medical

training, industrial TV applications, custom remote installations, and in the field of education have been able to
depend on Setchell Carlson quality and reliability. It has become a tradition. We know that whatever your application,
you will find a product to fit your need in the Setchell Carison line.

Circle Number 31 on Reader Reply Card o
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Let your SC Electronics dealer give you a showing of . . . The new Reliables. Or, write to us for more information.
Remember SETCHELL CARLSON, where quality is a tradition.

SC ELECTRONICS, INC.

A SUBSIDIARY OF AUDIOTRONICS CORPORATION

530 5th AVE. N.wW.

ST. PAUL, MINNESOTA 55112
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signal was used to modulate a Con-
tinental Electronics Type 315F, .5
kW broadcast transmitter. The
transmitter distortion (less than |
percent) and noise level (better
than —60 dB) is low enough so that
it doesn’t add appreciably to the
measured distortion of the clipped
wave.

The 315F, a Doherty Amplifier,
was adjusted for zero carrier shift
at 100 percent symmetrical modula-
tion and the peak amplifier plate
tank was loaded to provide 130
percent positive peak capability.
Under these conditions, the peak
envelope power output is 2.3%%
5000 ==26,500 Watts or the equiva-
lent of a 6,625 Watt transmitter
modulated 100 percent.

The other test equipment in-
cluded a General Radio Type
1931-A Modulation monitor and a
General Radio Type 1932-A Distor-
tion Meter. A Hewlett-Packard
Type 8552A Spectrum Analyzer
was used to observe occupied band-
width.

The Percentage Modulation Meter
on the G-R Monitor only measures
110 percent full scale, so, in order
to accurately measure positive peaks
up to 130 percent, the carrier level
control was adjusted to indicate 80
rather than 100 on the carrier level
meter. With this setting, 100 percent
modulation will deflect the Modula-
tion Percentage Meter to 80, 50
percent will deflect it to 40, etc.
Every small scale division will indi-

48

- : — : 4 A ~
' |
IR AN

\

| S —
B. WAVE WITH 10% 2nd :J

—+——— HARMONIC DISTORTION

N O O O

1 —

cate 2.5 percent rather than 2 per-
cent modulation, and the full scale
reading of 110 will occur at 137.5
percent modulation because the full
scale deflection has been increased
to 100/80 x 110 = 137.5 percent.
A Tektronix Oscilloscope with 8
centimeters of scaled vertical de-
flection was used to check the mod-
ulation monitor accuracy.

The system was adjusted so that
negative peak clipping began at 95
percent modulation using a 1000
cycle tone. To verify that no 3rd
harmonic distortion products were
generated in the transmitter due to
positive peak compression, the sys-
tem was checked by observing a
trapezoidal oscilloscope display of
the modulation percentage. The
diagonal sides of the trapezoid re-
mained absolutely linear up to 130
percent modulation.

Figure 5 is a table of the measured
peak dissymmetry, total harmonic
distortion and the level of the 2nd
harmonic of the modulating fre-
quency in dB below the unmodu-
lated carrier level at tonme input
levels up to 4 dB above clipping
level. Negative and postive peaks
have been normalized to a 100 per-
cent reference.

At input levels which are 2.5 dB
or greater above the clipping thresh-
old or where the peak dissymmetry
exceeds 20 percent, the distortion is
more than 7.5 percent and the 2nd
harmonic level for modulating fre-
quencies above 7500 cycles exceeds
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Input—(dB Above Peaks
Clipping Level) Neg.-Pos.
0 g5 - 95
0.5 95.5-100
1.0 896 -104
1.5 06.5-108
2.0 97 -112
ik 97.5-117.5
3.0 98 -122.5
3.5 08.5-126
4.0 99 -129
Fig. 5

the —25 dB limit for emissions ap-
pearing betwen 15 kHz and 30
kHz from the carrier frequency.

If negative peak clipping is ac-
complished by negative over-modu-
lation of the transmitter instead of
with the clipping diode, the distor-
tion figures are the same for given
peak dissymmetries and the peaks
are, of course, 5 percent higher. The
occupied bandwidth is only slightly
less when clipping is generated
ahead of the transmitter. This is
due to the limited frequency re-
sponse of the audio amplifiers in the
transmitter. It might be suggested
that occupied bandwidth can be re-
duced by using a filter between the
clipping circuit and the input to
the transmitter that will sharply at-
tenuate anything past about 10,000
cycles. The suggestion is valid and
will in fact reduce splatter at some
modulating frequencies, but to as-
sume that such a filter will pass a
high frequency clipped wave is
sheer fantasy.

Frequency
Considerations

At mid-range audio frequencies,
from about 200 to 3000 cycles, a
sine wave with a clipped peak can
be transmitted through a typical AC
coupled audio amplifier with the
output waveform bearing a fairly
good resemblance to the input sig-
nal. At extreme high and low fre-
quencies, however, the output wave
will not even faintly resemble the
input. Limited frequency response
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Harmonic 2nd Harmonic
Distortion Level (dB)
0.4% =43
1.2% —43
2.5% —40
4.2% —33
5.8% =27
T.6% -24
9.5% =23
12.0% =21
15.0% -19

is the reason for this.

Suppose that the high frequency
response of the audio amplifier
chain is purposely degraded to re-
duce side band splatter by inserting
a filter into the system. The filter
has zero attenuation out to 10 kHz
but rolls off 20 dB at 15 kHz. Sys-
tem gain is adjusted to provide 16
percent peak dissymmetry by clip-
ping (95 percent negative and 111
percent positive peak) when driven
by a 1000 cycle tone. Now if we
change the test tone frequency to
7500 cycles, we find that the trans-
mitter is severely overmodulated on
the negative peak. This is because
the filter has reduced the required
10 percent second harmonic ampli-
tude to | perecent and has almost
completely removed the higher order
harmonics. With only [ percent sec-
ond harmonic, the non-symmetrical
input wave comes out symmetrical
and the transmitter will be modu-
lated 100 percent negative by the
time the positive peak reaches 102
percent. In effect, the filter has not
‘only nullified the action of the
negative pcak clipper but has also
increased the sideband splatter in
the proccss.

The problem could be resolved
either by reducing the response
ahead of the clippcr cnough to as-
sure that high frequencies are never
driven to the clipping threshold or
by limiting peak-to-peak excursions
by symmetrical clipping followed
by an appropriate fiiter, as in the
case of trapezoidal modulation.
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Either solution represents a con-
siderable departure from AM
Broadcast standards.

The low frequency response of a
typical AM transmitter will be es-
sentially flat down to 50 cycles and
down about 1 dB at 30 cycles. This
is a perfectly acceptable specifica-
tion for sine wave transmission, but
falls far short of what is required for
low frequency square waves or the
faithful reproduction of clipped sine
waves. The ideal amplifier for these
low frequency waveforms would be
DC coupled. In AC coupled ampili-
fiers, the low frequency deficiency
will cause the clipped peaks to tilt
or droop (also called ramp). When
the tilt exceeds 10 percent, the
clipped input signal of Figure 6A
will become symmetrical as shown
in 6B and will cause negative over-
modulation of the transmitter. The
frequency at which tilt exceeds 10
percent will usually be in the vicin-
ity of 100 cycles.

Here again, the problem could be
resolved by reducing the low fre-
quency response ahead of the clip-
per or by using symmetrical clip-
ping. However, the low frequency
trapezoidal waveshape would still
come out of present day transmit-
ters with excessive tilt.

Conclusions
In summary, a properly adjusted
transmitter capable of lincar out-
put up to about 115 percent positive
modulation will remain within FCC
specifications at that modulation
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~—100% NEGATIVE

level with occasional negative over-
modulation due to low frequency
signals. If the transmitter is capable
of 115 percent but is non-linear
above 100 percent, distortion and
spurious emissions will rise sharply.
Approval of anything in excess of
115 percent should be accompanied
by a new set of transmitter perform-
ance standards which would place
tolerances on peak power output,
low frequency tiit, high frequency
overshoot, frequency response, dis-
tortion and occupied bandwidth. If
distortion is to remain below what
was once considered a respectable
3 percent, then the carrier would
have to be clamped near 95 percent
negative with a corresponding posi-
tive carrier shift.

On the other hand, if broad-
casters feel that a continously stri-
dent biast of sound is necessary to
overcome the increase in man-made
electrical noise levels, then the sim-
plest alternative is to press for FCC
approval of trapezoidal modulation
which has been used for a number
of years by USIA short-wave sta-
tions to put louder signals into dis-
tant overseas reception areas.

As described earlier, this system
utilizes symmetrical clipping and is
capable of sounding considerably
louder than the non-symmetrical
supermodulated carrier. It should
be pointed out, however, that the
USIA transmitters were designed to
very definite specifications with re-
gard to trapezoidal modulation ca-
pability. A
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GOING REMOTE?
TELEMET'S ves |
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VIT VIDEO TEST PACKAGE 3550-A1

Completely fulfills FCC requirements for remote control broadcasting
per FCC 73.676 (f). Modular construction means the 3550-A1 is fully
adaptable to any future change in test formats. Price:
| $3,900

o

§ gl

BROADCAST DEMODULATOR 4501-A1

Offers the widest available range of input levels. Monitors from the studio or at the
transmitter. Any differences found in off-air tests can be qualified by
taking the 4501-A1 to the transmitter for a formal evaluation of the transmitter.
The unit features a synchronous chopper and switchable soundtraps.
Operates from RF leveis of 5 mv to 5V RMS. $3,000 VHF

$3,150 uHr

For complete details and technical
specifications write or call.

¢ Telemet

A GEOTEL COMPANY
Amityville, New York 11701 (516) 541-3600 VISIT US AT NAB, Booth 213
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REDESIGNING
For Operator Convenience

B In September, 1969, WMCF-FM
obtained its financial divorce from
its AM affiliate. The studios were
moved, temporarily, to a cottage at
the AM station transmitter site to
enable use of the existing tower for
the FM antenna, pending construc-
tion of a new studio-transmitter in-
stallation and a new, taller, tower.

The site chosen for the new plant
is 4.75 miles north of Stuart on busy
US-1, the main highway down
Florida’s coastline. This would en-
able WMCEF to be scen by the large
number of local motorists who
travel between Stuart and nearby
Fort Pierce. The former site, on the
St. Lucie river, while picturesque,
was not visible to anyonc who was
not already aware of the station
location. After all, the name-of-the-
game with a new or newly indepen-

By Fred Chapman / WMCF, Stuart, Florlda.

dent station is to let people know
you exist!

The location selected was occu-
pied by a long defunct motel. After
a study of the available buildings,
we decided to use two of the dual
motel unit buildings for WMCF.
Figure 1 shows the ‘before and after’
floor plans of the selected structures.
All members of the staff took pencil
and paper and came up with their
own versions of what the station
installation should look like. The
lower drawing shows the final resullt.

There is a problem in fitting a
radio station into an existing build-
ing, especially one where the parti-
tions are eight-inch block concrete.
The first, logical, step was to join
the two old buildings with a large,
window-walled reception room. All
of the existing motel room door

—19"- " —————
BEFORE
LAY
GEN | AIC AFTER
e SLIDING DOOR
] LAV
I SALES

OFFICE

MANAGER

openings were walled up. The loca-
tion for the big diesel generator, a
much needed item in coastal hurri-
caine country, and the heating-cool-
ing plant fell in with the logical
point for the AC service to enter the
building. The main disconnect,
transfer switch, circuit breaker panel
and the generator control board
were hidden in a closet made from
the shower and ‘suitcase’ alcove in
the motel unit. A door was cut
through the concrete connecting
wall and another was formed by
enlarging the old side window open-
ing. The window which backs up to
the central heating-cooling plant is
used as a set of recessed shelves for
commercial cart storage.

The shower stall in the ‘L’ shaped
bathroom off the sales office has
shelves for office supplies. Most of
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Editor's Note: The WMCF-FM fa-
cility may not be the most glamor-
ous looking broadcast setup, but
there are several approaches to
typical problems that warrant con-
sideration.

Most of the facility problems
small market broadcasters face
come from the fact that the building
was not originally designed to house
a broadcast station. WMCF over-
came many obstacles and developed
an efficient and functional station.

the inside walls were refinished with
wood paneling and/or acoustic tile,
and all ceilings were converted to
acoustic tiles.

From the Working End

The design of the ‘working’ end
of the station took a good bit of
time and thought. We are auto-
mated during part of the daytime

hours Monday through Friday and
most of the afternoon and evening
on Saturday and Sunday. Since the
logical operator for the automation
is the stations ‘Girl Friday,” and
since the weekend operators are
more likely to spend time in the
office area than buried in the con-
trol room while the automation
grinds away, it was mandatory that
the automation system be both visi-
ble and accessible from the front
office. Therefore, it was located in
a single 84” rack in the hallway.
This called for a hallway wide
enough for the rack plus a normal
‘people passage.” We set the width
at five-feet. This added some bo-
nuses: It provided space for the AP
teleprinter close to the control room
and studio. It gave room for an edit-
ing table, racks for automation
tapes, and a 6 x 5 foot (air condi-
tioned) office-workshop for me.
The workbench-desk is a standard
30 inch height. T prefer to sit in a
comfortable chair while T work
rather than perch on a stool or stand

up.

The decision as to which of the
11 x 9 foot rooms was to become
the control room and which the
studio was dictated by two factors:
First, the office girl/operator must
be able to see the transmitter meters
and monitoring equipment. This is
the Gospel, according to the FCC.
This means the rack containing this
equipment must face the office win-
dow at an angle not much over 45
degrees. Let’s be honest. With some
installations, you don’t really see
the meters, just the side of the meter
housings. We carry MBS news on
the half-hour only and, in order to
tag it with up-to-the-second local
weather conditions, we need quick
access to the main control position.
To save steps, to provide good
meter viewing from the office and
to allow the operator to zip into the
control room at the last minute
without having to scoot around con-
trol desk extensions, we located the
control room and the desk as shown
in Figure 1.

Looking at the photographs, you
will see some examples of my design
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! Fig. 2 Block diagram of
1048 b, ﬁ L the WMCF audio system.
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A friendly understanding.

A phrase that perfectly
describes the relationship between
Revox tape recorders and Beyer
microphones. One fine piece of
equipment uniquely
complementing another.

Wherever you go. you'll find
these two thoroughgoing
professionals working together.
On location and in the most
demanding studio situations.

Both Revox and Beyer are
expressions of the same European
dedication to meticulous
craftsmanship and superior
technology.

For example, take the new
Revox A77 Mk 111. It’s the
successor to the critically ac-
claimed Revox A77, the machine
that moved Stereo Review to
comment, "We have never seen a
recorder that could match the
performance of the Revox A77
in all respects, and very few that
even come close”

Entente Cordialg

Or take the new Beyer M500
microphone. You've never used
anything quite like it. It combines
the sharp attack of a condenser
and the sturdy reliability of a
moving coil with the undupli-
catable warmth of a ribbon.

And Beyer makes a number of
other microphones to satisfy
virtually any broadcasting or
recording requirement.

Together or separately, these
sophisticated instruments provide
the ideal solution to the problem
of versatile. high quality, low
cost recording.

Your nearest Revox-Beyer
dealer will be pleased to
demonstrate any of these fine
products for you.

After that. you can arrive at
your own friendly understanding.

For additional information and
complete technical specifications,
write: Revox Corporation,

155 Michael Drive. Syosset.
New York 11791.

Visit us at the NAB, Booth 420

California 3637 Cahuenga Bivd . West Hoilywood 90068 Canada. Tri-Tet Associates Ltd . Toronto London: Lamb House. Church Street. Chiswick. W4 2PB
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Fig. 3 View of the
main office. Win-
dow over desk al-
lows office girl to
view racks. Auto-
mation system is at
right, with AP wire
machine down the
hall.

philosophy. This is based on some
16 years as an announcer-operator-
engineer. I stress this, because, too
often, stations are designed by engi-
ners who have never had to pull a
fast paced board-air-shift and who
refuse to consult the people who
have. These stations may have
beautifully laced wiring harnesses
and look great to other engineers,
but they are tough for the an-
nouncer-operator who winds up
working in them. Moral: If you are
designing a station and you do not
have ‘on-air-operating’ time your-
self, talk to people who do. Show
them your ideas and get opinions.
This is especially important when
you must design around non-pro-
fessionals (such as office and sales
people). I used my wife as a ‘test
pilot’ for many of the designs.

Human Engineering

At the risk of sounding like a
pompous expert, I offer a few truths
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Fig. 4 Overall
view of the control
room. Note loca-
tion of clock and
weather instru-
ments. AlsO, racks
at left are so close
to the DJ's position
that he seldom
needs to leave the
controls.

which I hold to be self evident:

All controls which may need to
be operated while the announcer is
talking must be in front of him.
This includes such, often forgotten
things, as headphone selectors, re-
cording selectors, remote input se-
lectors, etc. How many times have
you forgotten to switch a selector
to the proper tape unit until you
were already introducing the tape.
The switching unit directly below
the console takes care of this prob-
lem.

All instruments which may have
to be viewed or read by the an-
nouncer while talking must be
within easy view, preferably at eye
level. This business of hanging
clocks seven feet in the air where
you look at them obliquely is futile.
You will note the clock and weather
instruments to the right of the oper-
ator ... at eye level. We have a
barometer, remote temp gauge, wind
direction and speed indicators. (Two
of these were not mounted when the

www.americanradiohistorv.com

photos were taken, note the wires
on either side of the existing instru-
ment.)

There should be enough space in
front of the console to lay copy,
news items, etc. Many announcers,
myself included, prefer to read copy
from this position rather than use
a copy rack.

The program log should have a
space of its own which allows it to
be read while talking. (Ever have to
fill between a short break spot and
the net?) It also keeps you from
missing ‘write-in’ spots which seem
to get dropped in the dog-gondest
places.

I prefer a turntable on each side,
set as far forward as possible, per-
mitting a glance while talking. I
have a coordination confusion which
scrambles the relationship of con-
sole pots and two tables on the
same side. [ have talked to an-
nouncers who have this same prob-
lem. I have never found one, how-
ever, who dislikes one on each side.
These requirements are best met by
a commer location for the control
desk. It gives you a wall for instru-
ments and another for the studio
window without turning your head.
This window and the one between
the control room and office have
triple Y4’ glass panes set in felt
gaskets.

On the control desk skirt at the
operators left hand is a small panel
with the phone jack and the L-pad
and the control room speaker gain
control. The studio has its speaker
control on the wall beside the door.
There also is a small speaker in the
hall over the AP machine which
mutes with the studio speaker. This
allows monitoring while editing
news and at the same time it pre-
vents feedback into the studio mike
should the studio door be opened
while the mike is live.

Our records are all in the control
room since we do two live DJ shows
per day. There is a two-bay-high
rack under the control room-office
window and a five-bay-high, four-
wide rack on the back wall.

All controls, meters, etc. which
are not mounted on the console desk
are in the two short racks mounted
at an angle that is excellent for front
office viewing, does not cramp the
operator, takes up a minimum of
control room space and still allows
working room behind the racks.
You will note from the photo that

BROADCAST ENGINEERING
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the rack closest to the desk contains
the two reel-to-reel machines, two
cart machines and the EAN control
unit (see BE June, 1971 issue). The
other rack holds all transmitter
control and monitoring equipment,
limiter, AGC amp and the two
monitor amplificrs, one feeding the
studio and control room and the
other the office spcakers.

The current EAN receiver sits on
top of the rack. The AM-FM re-
ceiver normally used for this job
was ‘down’ at the time of the photo.
The AM-FM unit has an extra feed
to the console for off-air broadcasts
or recording. Again, all controls and
metering are accessible to the opera-
tor without getting out of his chair.

WMCF Audio System

The block diagiam, Figure 2,
shows the audio electrical connec-
tions of the system. You will note
that most everything runs into and
out of the console switcher panel.
A common recording buss feeds the
recl-to-recl and cart machines. A
line amplifier is used to raise the

—20 dBm network level to the same
level as the output of the console
and the automation system, —6dBm.
This allows console bypassing while
on net. The headphone amplifier
and gain control allows an operator
to adjust phone level to his own
taste.

We have found two remote lines
to be adequate. The Telco termina-
tions are on the wall in the engi-
neers room. If we ever need more
remote inputs, I will just put a
rotary selector switch on one of
the lines to the control room.

A production setup for recording
tape cartridges for our automation
unit is located in the studio. This is
just a simple mixer feeding the table
mounted cart machine. Again, the
turntable setup is the same as in
the control room to keep things uni-
form for the operators.

Since we work with some oper-
ators to whom expressions like ‘im-
pedance’ or the many abbreviations
used in electronics would be foreign.
We avoid these as much as possible.
It is for the same reason that I do
not use patch panels. There-is no

more confusing item than a black
panel full of holes and little ab-
breviated labels.

We have retained the tiny 127 x
187, former bathroom windows in
both the control room and the
studio. They detract nothing from
the noise reduction, allow the oper-
ators to check the tower lights visu-
ally and can be opened for ventila-
tion if the air conditioner ever conks
out. We have also retained the large
window in the studio wall. This
faces the control room window and
allows the announcer to avoid giv-
ing a ‘fair and warmer’ forecast while
we are having a cloudburst outside.
Our transmitter is located in a 10 x
14 foot concrete block building at
the base of our tower. This keeps
the transmission line losses (and
cost) down and also provides pro-
tection should fire ever hit our
studios. A mike, tape deck and re-
mote amplifier would put us back
on the air. The transmitter building
has its own air conditioner, room
for a couple of speech racks and a
good bit of workbench and storage
space. A

Ll
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MULTIPLE TIME PROGRAMMER

e Precision crystal controlled digital clock.
e 16 events may be programmed to the exact second.

e Each of the 16 outputs appear as isolated relay contacts.
e Any of the events may be re-programmed at will.

e Automatic battery change over in case of power failure.

TAPECASTER TCM,

AUTOMATION AND DIGITAL PRODUCTS DIVISION
Box 662, 12326 Wilkins Avenue, Rockville, Maryland 20851

INC.
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Photos of Radio Comerciates S.A., Guadalajara, Jal., Mexico

How to get your share
of the Latin American
broadcast market.

Right now, there are close to 6,000 radio and television stations in Spanish-
speaking areas of the world. Competition among stations is keen. To remain
competitive - and keep pace with Latin America’s rapidly growing economy -
their equipment must be Kept in top condition. Clearly, a substantial market
exists for all kinds of broadcast equipment and components. New and used.

One publication — RADIO y TELEVISION — serves this vast purchasing
potential. 1t provides saturation coverage among buyers and those who
influence purchasing at broadcast facilities throughout Latin America and
Spain. Owners, managers, engineers and technicians at commercial and
educational radio and TV stations, recording studios, electronic equipment
manufacturers and related businesses.

As the Spanish-language counterpart of Broadcast Engineering, RADIO y
TELEVISION delivers technically-oriented editorial aimed at helping readers
to select, operate and maintain equipment and components for maximum
signal quality. This unique content provides the precise environment that
induces buyer receptivity. It enables advertisers to ‘“sell the broadcaster
when his mind is on signal quality.”

There's a lot more to the story. And we'd be happy to give you more infor-
mation about this unique medium and the dynamic market it serves. Just
circle the Reader Service number or write directly to:

Radio y Television

The technical journal of the Latin American
broadcasting industry.

1014 WYANDOTTE STREET ° KANSAS CITY, MISSOURI 64105

——
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This s a picture
of your picture.

(during a power failure)

Yours may be the finest broadcast facility
around. But you aren’t transmitting much of a
signal when the power is off.

Admittedly, chances of a prolonged power
failure aren’t great. Yet they do happen.

That’s where Onan standby power comes in.

It provides ‘‘insurance’ against a crippling
power outage.

It doesn’t have to replace utility power totally.
But it can keep you on the air.

It can keep heating and ventilating equipment
working. Elevators running. Lighting in critical
areas burning.

So when you’re ready to talk seriously about
standby power for your TV or radio station, re-
member this:

Onan is the world’s number one builder of
standby power plants.

Only Onan gives you total system responsibil-
ity for the engine, generator and load transfer
controls. We build 'em, test ’em, install 'em and

certify that they will perform as rated. Only Onan

warranties the complete system for 5 years.
Call your local Onan Distributor (in the Yellow

Pages under Generators) or send coupon.

— — e e e e e — —  — ———— i i —— A A i i ——— A —

FREE STANDBY POWER BOOKLET
Onan

1400 73rd Avenue N.E.

Minneapolis, Minnesota 55432

-
|

I

|

|

| Please send a copy of “Standby
| Power ... who needs it?" to:
|

I

|

|

I

|

Name_ I
Firm

Address —

ELECTRIC GENERATOR SETS
LOAD TRANSFER CONTROLS * INDUSTRIAL ENGINES

Circle Number 35 on Reader Reply Card

March, 1972

57

www americanradiohistorv com


www.americanradiohistory.com

Why is Norelco the magic
word in television?

Probably the single most important factor is the spectacu-
larly successful performance of the most wanted, most used
—and of course, most imitated—Norelco 3-Plumbicon*
PC-70 color camera.

But beyond that, discerning TV practitioners have found
Noreico systems the direct route to excellence in an exciting
variety of applications. In schools and universities, Noreico
systems are extending the teacher’'s reach, with live and
taped instruction. Coupled with microscopes on the one
hand and telescopes on the other, Norelco cameras are
showing us the invisible, and transperting us to the distant.

At the Fernbank Science Center QObservatory, a tiny
Norelco monochroeme camera helped NBC show the Moon's
surface to the world during a lunar landing.

In California, a midget Norelco camera provided continu-
ous coverage of a front-page trial for overflow journalists
outside the courtroom.

In dimly lit Mission Control, a Norelco color camera was
eyes for the Earth's population, peering over the space
team’s shoulders.

/Vore/co

PHILIPS BROADCAST EQUIPMENT CORP.

A NORTH AMERICAN PHILIPS COMPANY

ONE PHILIPS PARKWAY. MONTVALE, N. | 07645
TEL: 201-391-1000 TWX: 710-990-7301

Norelco cameras multiply men's senses by monitoring
heavily trafficked highways, bridges and tunnels. They help
the night nurse guard precious lives in the nursery and in-
tensive care. They stand sentinel over doorways and corri-
dors, stockrooms, warehouses and parking areas—even in
utter darkness. They keep an eye on priceless paintings, and
they are the vital link in a great hospital's “tele-diagnosis”
system.

The self-same monochrome camera that captures the
Moon through a Fernbank telescope is showing a golfer the
error of his ways at the club. And the self-same color camera
that brings you Walter Cronkite is helping teach tomorrow’s
docters and dentists at the University of Texas Medical
Branch.

Reliability—Performance—Professionalism.

In television, the magic word is Norelco. The way we strive
to serve our customers is the best indicator of how dearly
we value our reputation.

And now, the Norelco PC-100A. Three one-inch anti-comet-
tail Plumbicon® tubes that defeat contrast problems at the
source, not through opticnal add-ons; digitally controlled,
with light triaxial cable that weighs and costs a tenth of con-
ventional camera cable. Sleek and reliabfe. And of course—
crisp, faithful Norelco color.

“Reg. TM N. V. Phillps of Holland
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A new approach to
control room monitoring

By Jimmy D. Laird*

In this day of high pressure
broadcasting, more and more is
demanded of the DDJ on duty. es-
pecially in the smaller markets.
Here at KBWD we find this situa-
tion to be true because of our large
volume of sports, remotes, and
news work that makes up each day.

A new man suddenly finds him-
selt contronted with having to join
games, insert commercials, hit net-
works, cue records, and at times
answer the phone. all while he is
Irying 10 maintain an audience by
keeping a smooth sound. This
probably sounds tamiliar, because
it makes up the routine of most
radio stations.

| feel that it is the responsibility
of the concerned engineer. if the
economy of the station will allow,
to provide his air staff with what-
ever device will be an aid or time-
saver. | qualify this statement with
the condition proves because we
might have a tendency to get “‘gim-
micky”. It is with this in mind that
a few months ago we introduced to
our control room a rather unigue
means of monitoring.

After many consultations with
management and staff, we set about
to design a headphone menitoring
system that would best meet their
needs. Of course sound quality IR 1{, o ‘ INAAL Y0 A AT N A
must be the prime consideration. s
Comfort 1s another dimension
which can be found only by experi-
mentation with various types of
headphones. We have tried many
units from the least to the more ex-
pensjve. The type we settled on
was the Realistic-Koss Custom Pro
stereo phones. These phones com-
bine good reproduction, light
weight,comfort,and moderate price.

The basic concept of our system
is that we use a stereo amplifier,
or to be more specific dual mono
amplifiers: one for each headphone.
On the left channel we monitor the
output of the board continuously. Fig. 2 Underside wiring of the headphone amplifier panel.
*Technical Director, KBWD,

Brownwood, Texas.

Fig. 1 Console headphone control panel. Note that KBWD can select any of nine inputs
to one side of the headphones.
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On the right channel we use a pre- The Circuit is essentially the
select switch to select any of ten same is the “*Stereo Headset Am-

different sources, i.e., the Mutual  plifier” design included with the RARTS ta

news network, the Texas State IC, with the exception of a 10 K B
Network, any of three phone loops  to 2 K ohm bridging transformerin €1 -+ [5mfd at 25 volt
(remotes and ballgames), the audi-  the input to prevent loading or un- C-2...... 10mcfd at 23 volt
tion channel “‘channel two™ of the balancing the lines monitored. In- C-3.. ““5(_)”
console. the patch panel multiinput,  dividual volume controls are pro- C™4 - - 25mfd at 2_,5 volt
the turntable cue system, the con-  vided for each channel. While we C-5...... l.Omfd at 25 volt
trol room telephone bridge, and of did not use it, 1 might also recom- C-6 -~ 240pf
course the board output. mend some type of tone control C-7......25mfd at 25 volt

This system allows the an- to be installed to adjust for each C-8...... 50pf )
nouncer to preview the various  user’s taste. C-9......15mfd at 2’5_ volt
sources in the right ear and still be DC power for the unit is pro- C-10..... 1.0mfd at 25 volt
able to hear himself and other pro- vided by a regulated power supply C-ll...... 240pf
gramming in the left ear. In this  of 20 Volts which is mounted re- R-1.R-2...5k ohm volume control
system we used the new Switch-  motely from the amplifier. Allcon-  1°1,T-2... Ik to 8 ohm output
craft DW type pushbutton switches, nections are made through a 24 (’:‘rr‘égirivzn‘lg’go
The price is very reasonable and  contact Cinch-Jones jack mounted ‘ o s
the convenience of immediate se- on the rear of the am[JJliﬁer chassis. T-3,T-4... 10k to 2k ohm bridging

lection is to be appreciated. The  The IC sockets, transformers, and Archer 273-1378

amplifiers we used were Sylvania associated components are mounted S-1 (S)" ?ql;]w; 1 DW “multi
linear integrated circuitstype ECG-  on perforated board with junctions IR wnchsl;t;OIOIk T&‘é“‘
716 which provide about 250 milli-  made with flea clips. Everything - EW;LCCH ORES
watts of power to each phone. excepting the phone jacks and o 813’4 A;S Nk
While this may seem low I have yet  volume controls is mounted in a - BERC
to find anyone here operating them 2x8x4 inch steel box. The front 12 g _cogtaf:;‘ 3B
wide open. panel is a piece of aluminum rack A rm _,w!t-c ?r“; -
The frequency response and dis-  panel cut to our required size and e §Cl“°u_1t % 0)"; ljac
tortion characteristics are excel-  thencovered with “FORMICA” to -LIC-2. Sylvania Ecg-716
lent and meet our criterion for match the console decor. This
good quality. makes for a very neat installation.
AV +y
- 10 J1-1
c?
|——I—>ron-2
IE -v)
T4
c23
n
E "3 1 TOS1 A&B
' 9
L - 2 J— ; 3 S1 WIRING EXAMPLE
i Sl _h; _l_-w
12 i
_{ S1 : o/o -/o
12 1 o s3 L & gSe b 3 o2 9 L0 ! A
| O O]0]|0|0]|0|0|0|O|O=; =
—<8 :: < B
1 R R e A
. 00 5 67 8 -« ST P W e R :Jv
)
Fig. 3 Schematic for the KBWD headphone selector and amplifier.
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L

WILKINSON HAS EVERYTHING

AM TRANSMITTERS - 250 W ) -
TKW-5KW-10KW .50 KW

FM TRANSMITTER - 10¥ - 50W
250W - 1 KW.25KW-5KW
7.5 KW - 10 KW - 20 KW - 40 KW

REMOTE AMPLIFIER

STEREO CONSOLES

FM EXCITERS STEREO GENERATORS

AND ALSO FROM WILKINSON . . AM RF Amplifiers, line surge protectors, AM Monitors, field intensity

meters, line amplifiers, monitor amplifiers, distribution amplifiers, FM receivers, antenna tuning units, phasers,
dummy loads and silicon rectifiers,

1937 W. MacDADE BLVD., WOODLYN, PA. 19094
wu&mﬂmg@m TELEPHONE (215) 874.5236/874.5237

ELECTRONICS, INC. NAB BOOTH 201 WEST HALL
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This race goes not to the
swiftest, but the best:

Our proud new solid state, modular

100 Watt U

Two tough years of research and testing have
resuited in a new solid state, modular translator
designed for quality performance, refiability
and ease of maintenance. Here's a unit that is
completely solid state with the exception of the
final amplifier tube.

This same modular design is now available in
the new 1 watt and 10 watt all solid state UHF
translators . . . from the people whose business
IS translators.

Here's the big one.

The first 1 kw UHF color translator.
Developed by EMCEE, of course.

IF Translator

By the way, with spring just around the corner,
s0 is the introduction of our new.solid state
VHF line—1 Watt and 10 Watt solid state VHF
translators, to be exact.

See the whole group at NAB '72. EMCEE booth
320, Continental Room. That’s where the best
ones are.

®

ELECTRONICS, MISSILES & COMMUNICATIONS, INC.
White Haven, Pa. 18661 (717) 443-9575

EMUEE
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When your microphone becomes the industry standard,
what do you do for an encore ?
Something even better!

E.[I“NLE%]O?

an innovative new condenser microphone
with the best virtues of cardiod and shotgun

You did it. You and your fellow professionals.
Made our MKH 805 shotgun condenser micro-
phone the industry standard.

While we're not particularly surprised, we are
grateful. Grateful you appreciate our MKH 805's
unusually wide, flat response, extreme direction-
ality and high overload resistance. Grateful you
appreciate its ruggedness, compactness and
light weight. And most of all, we're grateful
you use it so widely, both in studio and
field-recording, that it's become th