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The McCurdy Package offers exceptional user flexi- Our systems engineering is backed by 28 years of
bility. Individual components are designed to inte- experience in building quality equipment for the
grate and expand in accordance with future needs. country’s leading stations.
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mono package
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At Last,
a Cart Machine that
keeps its cool

TELEX i

MAGNECORD

HE ADFHONE

- Té’ié’x/ Magnecord broadcast cart machines
~ runi cool and steady. So cool no ventilation
- 'IS requireci 80 steady | not even voltage

Q . or frequency f]uctuatlons will alter their

L -'_?'_..,"ispeed Thanks to our dc servo flutter-

o _,-.ﬂtter dmre

. '.The MC senes of'fers bmadcasters a host

: __';"‘.':-of optlons, Tncludmg ﬁeid',t:t}ﬂvertab;nty
- from mono to stereo or play to record and,
. ofcourse, end of mvessage. se::aﬁdary/ :

e

*téﬁuér?:ﬁ@me tones,

Elemgn@d for type}’s arB a:rtsrtheMC -:-'Fﬂrr detaﬂ ed mf::}rmatton pieasa write:

MAGNECORD

RECORD  GAIM

series meets all NAB specifications, offers

full immunity to EMI and RFl, is remote

_ controllable and automation compatible
~with CMOS digital logic. Audio muting,

air damped low voltage dc solenoid and

fast forward are standard f@atures on

every MC unit.

_'ﬁ.E_ig'h=t:.'.bfqa?dcast _cé-rt machines to choose

from in the Té'iefoagﬁec’drd MC series.
R’Lmnfng cool and steaciy With a pleasant
- _Ljsurpnse mti'tey re affordable.

‘F"FlDDL!BTﬁ OF . EQUND HE&E]M’IBH

' GﬁMML&NiGATIQ-NS ING.,

: 9600 A}_DR}CH AVE SO = MINNEAPOLIS, MINN. 55420 L8 A,
- Eu‘fnps 22 fue da la Legion-d'honneut, 98200 5t Denis, France
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Beyond Formula Lighting. Our Production Spotlight
Editor covers lighting situations that demand special
consjderation. Examples for no-shadow close-ups and
hidden-face interviews are included. Ron Whittaker.

RENG: RPU Roundup. The Radio Workshop this
month covers side-by-side specs and prices for radio
electronic news gathering RPU UHF and VHF trans-
mitters and receivers. Peter Burk and Pegqy Brown.

Directional Antenna Basics. Part 2 of this series in-
cludes vector calculations, power computations, and
basic pattern concepts. Part 2 is based on a two-tower
system. Robert Jones.

Digital Framestore Synchronizer Review. Written be-
fore the convention, this review tells how the state-
of-the-art units work, how they are used, and who
makes them. Explains how they were used during the
Olympics to solve some very real sports coverage
headaches. Joe Roizen.

About the cover

The challenge of lighting for
unusual effects and for hard
to shoot scenes begins on
the cover and continues on
page 14. Cover photo by Ron
Whittaker.
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GRASS VALLEY GROUP M@

Vi2@I@E

A new, Jow-cost, standardized approach
to television switching automation employing
microcomputer technology.

THE GRASS VALLEY GROUP, INC.

A TEKTRONIX COMPANY

Station Plaza East 4419 Van Nuys Blvd, Ste 307 1644 Tullie Cir, NE P.0. Box 482 810 W Bristol Street
GREAT MECK, NY 17021 SHERMAN DAKS, CA 91403 ATLANTA, GA 30329 MABANK, TX 75147 ELKHART, IN 46514
i516) 487-1311 {213) 990-6172 {404) 634-0521 (214} 887-1181 {218} 264-0931
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DIRECT

CURRENT  f0im
~ FROM D.C. unmﬁ_ |

April, 1977/By Howard T. Head and Harold L. Kassens

Canadian Coordination of Remote Pickup Assignments

If you are located near the Canadian border and are having
trouble getting remote pickup frequencies approved, it may be
because of a long existing but little publicized agreement with
Canada which requires across-the-border coordination on all
assignments above 30 MHz (except FM and TV which are covered

by separate agreements). As far as remote pickup is concerned,
the pertinent area is from the border to a line described as

follows:

"Begins at Aberdeen, Wash. running by great circle arc

to the intersection of 48°N., 120°W., thence along

parallel 48°N., to the intersection of 95°W. thence

by great circle arc through the southermost p01nt of

Duluth, Minn., thence by great circle arc to 45°N.

BSOW., thence southward along meridian 850W., to 1ts

intersection with parallel 41°N., thence along

parallel 41°N., to its intersection with meridian

82°W., thence by great circle arc through the southern-

most point of Bangor, Me., thence by great circle arc

through the southernmost point of Searsport, Me., at

which point it terminates."
Each assignment in this zone must be referred to the Canadian
Department of Communications for approval. Unfortunately, there
are no engineering standards for determining whether or not
harmful interference will be caused, so it's a "judgement call".
The only recourse we have is a provision which says that if both
sides disagree, on-the-air tests observed by representatives of
both governments may be run.
What appears to be complicating the situation at present is that
the Canadians are using the frequencies for other purposes than
we do. Recently, for example, their use of frequencies in the
160 MHz band for expanded maritime mobile purposes on the Great
Lakes and Puget Sound has had a substantial impact on our use
of this band for remote pickup.
Before you apply for frequencies in this zone, it might be well
to check with the FCC about any possible conflicts. A further
word of caution. In the new remote pickup rules adopted last
summer, provision was made for a simple notification to the

Continued on page 6
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CETEC Sparta’s
new SS1000A
IS really
worth listening to.

For starters, -our new AM trans-
mitter produces less than 1% harmonic
distortion. Near perfect. Advanced circuitry easily pro-
vides 125% modulation. So exclusive we've applied for patents.
[] One factor we haven't provided is “dead air.” Our SS1000A
behaves much like a tube type — it simply ignores load variations.
[] High overall efficiency? In spades. RF systems 90% or better. Remarkably.
low power consumption. [] Anocther plus. We use two accurate digital meters.
Each assures an gutomatic “'spare’ for the other. [] Extras: no-load, no-tuning broad-
band combining system. “Tally light” fault locator system and individually replaceable
PA and modulation Transistors, [] Interesting fact: CETEC Sparta is the only manufacturer
of both AM and FM solid state transmitters. Enough said? Not quite. [ ] Wouldn’t you as a
professional broadcaster, prefer to talk to a broadcast professional? . . . about the good group
of products from Sparta, Schafer and Jampro. .. Cetec Broadcast Group
[] We're worth listening to. The Broadcast Divisions of Cetec Corporation

And—we’'re delivering. b 75 Castilian Drive  Goleta, California 93017
Telephone: (805) 968-1561

= 1l
‘ 1_,

For More Details Circle (5) on Reply Card
April, 1977 5

wwWw americanradiohistorv com


www.americanradiohistory.com

DIRECT CURRENT
FROM D. C.

Continued from page 4

Commission 1f you were required to change frequency because
your use did not correspond to the new classification (e.qg.,
program relay). This procedure does not apply to the zone south
of border described above and the Commission is rushing out a
corrective Order.

Antenna Monitor Deadline

Section 73.69 of the FCC rules requires that all AM stations
using directional antennas must have a type approved antenna
monitor by June 1, 1977. The staff has consulted the manu-
facturers of these units and has determined that they are avail-
able "off the shelf". Consequently, no extension of this June 1
deadline 1s contemplated. If you don't have one yet, you'd be
well served to spring into action. When the new monitor is in-
stalled, an informal application must be filed with the FCC in
Washington for license modification. It has been discovered that
some stations are not doing so.

FM Interference to Hospital Equipment

A hospital in Omaha complained that it was experiencing in-
termittent interference in certain areas to coronary and

general intensive care units, labor and delivery areas, and the
EXKG unit. It alleged the presence of electrical noise which
sometimes causes EKG readings to be illegible; interference

with the hospital safety groundcheck routine; the reception of
radio signals in ultrasonic monitoring devices and EXG machines;
inconsistent readings on the leakage current measuring device;
and erroneous readings on current testers. All this because of

an FM station with an ERP of 31 kW located across the street.

The Commission considered the matter to be very serious and with-
held action on a renewal application pending an investigation by
its field staff. The result was that the interference complained
of was due to a 60 Hertz leakage and was not attributable to the
station although the high R.F. field did appear to have some side
effect. Also it was determined that the hospital did not install
filtering and shielding devices which were available. The Com-
mission then granted the renewal, but held the door open for the
hospital to make a stronger case 1f it wished to do so.

Short Circuits

The FCC has approved the use of wireless microphones on unused
upper VHF-TV (7-13) channels by TV stations, motion picture com-
panies, cable systems and other similar organizations...A TV
station has filed a rule making petition to permit the use of a
subcarrier on the aural carrier for the purpose of cuing and co-
ordinating Electronic News Gathering (RM-2836)...NAB has filed a
petition to amend the rules to permit rebroadcast of CB and Ama-
teur transmissions consisting of emergency information, traffic,
road or weather conditions, or information vital to public safety
and convenience (RM-2830)...The 1977 World Administrative Radio
Conference on Broadcast Satellites 1is over, but i1t didn't settle
much. The allocation of slots in the equitorial orbit for satel-
lites of countries in the Western Hemisphere is held off until
1982,

BROADCAST ENGINEERING
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Youwant studio quality

myour field-produced material.

PSR T "".‘D C AT I
;:::0:%.’:::0'0’";‘.’.’0"’0‘ 3

VPR-10 delivers g

There’s only one way you're going  the built-in batteries, or standard socket in your vehicle. You even get
to bring back studio quality tapes  line current, or even the accessory  a recharger for the VPR-10 battery

from the field: You have to do your pack.

recording on a studio-quality VTR. Best of all, you get quality.

And that’s just what the new VPR- Pictures from this portable VTR

10 is. A studio-quality, field produc- look as good as you'd get by moving
tion recorder in the Ampex _ '- : a VPR-1into the field.

one-inch videotape format. i VPR-10 from Ampex.

The new VPR-10 is surprisingly The best studio-quality
small and lightweight. Small be- one-inch recorder ever
cause it was designed for offered in a portable pack-

record-only service, to pro-
duce all the quality of a
VPR-1 recording (tapes are
100% compatible) without
the bulk of a studio machine.
What do you get with the
self-contained VPR-10? You get
color video verification capability.
You get automatic assemble editing
as you record. You get a full hour of
material on one reel of tape. You
get power options that let you use

age. For producers who
can’t take chances with
picture quality, no matter
where the action is.

Complete technical and performance
specifications are available in a free
brochure. Write us at 401 Broadway,

Redwood City, California 94063, or
call (415) 367-2011.
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DUSTHY NEWS

Spectrum Space Is Needed

The National Association of
Broadcasters has told the Federal
Communications Commission that

adequate spectrum space is a must

in order to maintain our free
broadcasting, ‘‘the best system in
the world.”

FCC has asked for comments on
the use of the International Table
of Allocations as it relates to inter-
national and domestic needs for
spectrum in preparation for the
1979 World Administrative Radio
Conference (WARC-1979).

HOWTO PUTA
PROFESSIONAL STEREO
RECORDER TO WORK IN
YOUR STUDIO FOR ONLY

$76.65 A MONTH

Lease a 750 Series Stereo Recorder/Reproducer
from International Tapetronics. Pay for your equip-
ment as it pays for itself. Mono Recorders available
at only $§66.50 a month.

Give us a call on our Toll-Free number and we’ll
tell you all about our three-year warranty, standard

with all leases.
800-447-0414 TOLL-FREE

.

309-828-1381 COLLECT in Alaska, Hawaii and lllinois

2425 SOUTH MAIN STREET ¢ BLOOMINGTON, ILLINOIS 61701

[]
IE INTERNATIONAL TAPETRONICS CORPORATION

Marketed exclusively in Canada by McCurdy
Radio Industries Ltd., Toronte

J

For More Details Circle (7) on Reply Card
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The WARC-1979 will determine
how the entire spectrum used for
communications will be divided
until the year 2000. NAB, recog-
nizing the importance of such a
decision to broadcasters, filed ex-
tensive comments on spectrum
needs of AM/FM radio and UHF
television.

On AM radio, the Association
warned against the dangers of
reducing channel space to provide
additional frequencies for other
services. Tampering with channel
space leads to interference, adverse
effects on directional antennas, AM
stereo and receiver design, NAB
argued. “A reduction in channel -
spacing would impose severe tech-
nical and financial hardships upon
broadcasters by necessitating the
purchase of new equipment and
conversion of existing equipment
which would probably be too costly
for marginal radio licensees to
undertake,” NAB said. Requests
for additional AM facilities can be
met by expanding the present AM
broadcast band the Association
suggested.

On Auxiliary Broadcast Service,
which licenses remote pickup facili-
ties, NAB argued that broadcasters
need all the space they have. In
fact, the Association said, there is a
distinct scarcity of space for such
services, and the entire 972-952
MHz band should be allocated to
provide needed channels.

On FM radio, NAB agreed with
FCC’s proposal that spectrum allo-
cation remain as it is.

"Commenting on UHF television,
NAB pointed to all the benefits
provided to the public through both
UHF and VHF television. Any
plan, NAB warned, to decrease the
number of UHF and VHF frequen-
cies now allocated would mean a
reduction in such services as news;
public service announcements;
critical emergency information dur-
ing floods, fires, etc.; and valuable
consumer information,

In addition, NAB pushed for
restoration to UHF television part
of the spectrum now shared with
land mobile services. NAB also
noted the importance of UHF
translators for providing television
service to sparsely settled, remote
areas and said space for translators

must be maintained.
Continued on page 10
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A NEW ;
addition to the
FAMILY

Model AD-5980A
Audio
Distribution Amplifier

" AD: 598[1.11

AUDID .
DA

GAIN ‘

MEET SOME OF
THE RELATIVES

¢ DA-5960A Video Distribution Amplifiermodule pro-
vides six DC coupled outputs from one differential
high-impedance looping input. Frequency response
flat 0.1 dB to 10 MHz, less than 0.1° differential
phase and 0.2% differential gain.

s DA- SQBBA Sub-Carrier Distribution Amplifier mod-
ule, provides regeneration and distribution of NTSC
or PAL subscarrier through six DC coupled outputs
from one high-impedance looping input, Outputs are
divided into two groups of three with independent
phase and level front panel controls for each group.

Phase is adjustable over a 0 to 360° range. : The AD-5980A Audio Distribution
2 it ] Hi : : Amplifier adds audio distribution to

» PD-5941A Regenerative Pulse Distribution Amplifier the Series 5900 family. Six outputs
module provides six DC coupled outputs from one : are derived from one high-impedance
high-impedance looping input. Qutputs divided into bridging input with 60-dB common
three groups of two outputs with 1rrdependent Ievel  mode rejection. Features include +24-
LONLROIS 101 gach graup: | e dBm output for plenty of headroom,

e PD-5942A Regenerative Pulse Delay Distribution flat response to 20 kHz, -80 dB s/n,
Amplifier module provides six DC coupled outputs +22-dB gain, and 0.15% maximum
from one high-impedance looping input. Belay is. distortion.

adjustable over 0.35 to 4 microsecond range. Qutputs
aredivided into two groups of three with independent
delay and level front panel controls for each group.

The DYNAIR Series 5900 Modular Broadcast Distribution equipment is state-of-the-art in
design, tops in reliability, and offers performance expected by the broadcaster.

Write or call for additional information and for the name of the broadcast dealer in your
area who handles this family of products.

DYNAIR ELECTRONICS, INC. .
5275 MARKET STREET, SAN DlEGG CA. 921145'_.3 @
STEL i714} 263- ?711 : (910) 335 2040 B

New Ltl |

For More Details Circle (8) on Reply Card
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Industry News

Continued from page 8

NAB pointed out that satellite-to-
home broadcasting would eliminate
the local outlets for news and infor-
mation. The Association com-
mented: “A comparable service at
the national level could never
obtain an equivalent grasp of local
needs and interests, nor program to
meet those needs and interests, nor
would local governmental bodies
have a means of communicating

with the people. In addition, such a
system would be inefficient and too
expensive for local and regional ad-
vertisers, thereby impacting ad-
versely on the local business com-
munity and its employees.”

Nor does the NAB consider the
wired city concept a viable alterna-
tive. ‘It would unfairly discriminate
against those least able to pay for
such services as pay cable television.

Nohody
has it like
the NEW

Spotmaster
5300 A
Three Deck

More features? A premium, direct
drive hysteresis synchronous motor;
reliable low voltage, solid-state,
“=% solenoid  switching,
S the superb  Phase
{ Lok 11l head brack-
let, FET muting,
active cue tone fil-
ters and rear panel
i LED service aids. It's
all there in the new
B Spotmaster 5300A.

When we say ‘“Nobody has it like
Spotmaster,”” we mean it.

Here's the most ad-
vanced three deck on
the market. It’s our
up - dated 5300A
with plug-in decks
for unsurpassed ac-
cessibility; and a
new internal me- §
chanical design
which insures stable #

and accurate deck | A For information call
and capstan posi- Ay Jeads to the deck go through th?s or write Broadcast
tioning independent plug-in connector. Electronics, 8810
of front panel reference. And note Brookville Rd., Silver Spring, MD
the run lights next to each deck. 20910. Phone: (301) 587-1800.

BROADCAST ELECTRONICS, INC.
A FILMWAYS COMPANY

T

10 For More Details Circle (9) on Reply Card
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A wired- nation would cost 200
billion dollars in capital investment
and about 64 billion annually to
operate. No capital entrepreneurs
have shown much interest in wiring
inner city ghettos where coliection
problems among the unemployed
would be a severe problem, nor in
wiring rural areas where the density
of subscribers per mile would
probably never recoup the capital
investment,”” the Association con-
cluded.

100th Anniversary
For Microphones

April marks the 100th anni-
versary of the invention of the
microphone by Emile Berliner, at
age 25 and a penniless immigrant
youth from Germany, who went on
to give the world another of its
greatest benefits in the form of the
disc record and player, the method
of mass-producing discs from a
single master, and the famous ‘““‘His
Master’s Voice’’ trademark.

Emile Berliner’'s microphone
made practical telephony possible,
and its acquisition by the then-
fledgling' Bell System saved the firm
from destruction by the then-
powerful Western Union and paved
the way for Bell becoming the
world’s largest corporation. The
loose-contact principle introduced
by Emile Berliner and still in use
throughout the communications
world today, was deemed to have
passed the limits of scientific credi-
bility at the time.

BROADCAST ENGINEERING
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Our broadcast consoles get around.

Mexico City. Nashville. San Juan. New York. Tampa.
Brazil. Albuquerque. Fort Worth. Haiti. Japan. Tacoma.

All over the world broadcast engineers are finding
that ADM® broadcast consoles have the advanced
performance and engineering they require. And for
good reason . . . our specifications are the finest in
the industry!

Expressly designed for broadcasting, ADM full-
featured consoles provide complete flexibility
through plug-in modular components. And human
engineering supplies ease of operation through
functional lay-out of controls.

For individual broadcaster’s needs, ADM custom-
engineers consoles to customer specifications.

All ADM consoles are ruggedly built. Or we
wouldn’t back them with the strongest warranty in
the business—an exclusive 5-year warranty.

No wonder ADM consoles take a lot of exotic trips.

CONSOLES &
COMPONENTS

for audio control

The sound heard
'round the world.

AUDIO DESIGNS AND MANUFACTURING, INC. » 18005 Sturgeon, Roseville, Michigan 48066 » Phone: (313) 778-8400 » Cable: AUDEX = TLX-23-1114
: m DISTRIBUTED QUTSIDE U.S.A. BY AMPEX INTERNATIONAL OPERATIONS, INC.
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The BVH-1000.
Consider the advantages.

Last year, Sony Broadcast introduced
the prototype of a new 1" high band video
recorder. The BVH-1000. o

The BVH-1000 produced picture qual-
ity difficult to believe. In fact, broadcasters
didn’t believe it, They had to see it for
themselves. And they snapped up every
prototype we could deliver.

Since then, we've made some changes.
Added more features. Expanded the BVH
concept to include a portable model, the
BVH-500, for professional 1” production
in the field.

And we've sold a lot of machines.

If you're considering the move to 1",
consider the advantages of the BVH-1000.

1. The Advantage of Shared Sector
Scanning. The Sony Broadcast BVH-1000
and BVH-500 both use an exclusive system
of scanning that records video and sync
(lines 1-17) with separate heads. Which
means the entire vertical interval is cap-
tured and available for encoding any signal

required in the future by the FCC.
Color banding is eliminated. And gen-

eration after generation, the BVH-1000 pic-

ture retains incredible clarity and precision.

2. The Advantage of BIDIREX.
Film editing techniques, with a profes-
sional video recorder?

That’s what you get with the BVH-
1000. Not one, but two control modes are
provided to give editors a true “film” feel-
ing. In shuttle mode, the tape can be
moved in either direction, from stop to 30

times normal speed. With a recognizable pic-

ture, so you can make fast editing decisions.
In jog mode, the BVH-1000 lets you

move the tape as though you were position-

ing the reels by hand—while you monitor

a fully locked picture.

3. The Advantage of Interchange-
ability. 1 dB down is the specification.
Need we say more!

Sony’s interchange is guaranteed by a
gimmick-free devotion to precision
mechanics and supported by the experi-
ence of building several hundred thousand
video recorders. .

4. The Advantage of Color Fram-
ing. Some high end production recorders
don’t offer color framing. Others make it
available as an expensive option.

But both the BVH-1000 and BVH-
500 provide color framing capability as
standard equipment. Add that to a logic
system ideally suited for compiiter assisted
editing, and the Sony BVH-1000 is your
best bet to produce that “word from
our sponsor.”’

5. The Advantage of High Fidelity
Audio. Not one, not two, but three iso-
lated audio tracks with frequency response
from 50 Hz to 15 kHz. With over 50 dB
isolation between tracks.

Never before has any production re-
corder offered the level of audio quality
found in these two new Sony Broadcast
machines.

And a special wide band amplifier is
automatically switched onto the cue track
in search mode, to accommodate SMPTE
code playback in high speed.

But it is impossible to describe all the
advantages of the Sony BVH-1000 and
BVH-500 high band recorders. You must
see them to believe them.

Contact Sony Broadcast today, and
ask for a demonstration. You'll see why
networks and production companies alike
are buying this remarkable new recorder.

Sony Broadcast

Sony Corporation of America, 9 West 57 Street, New York, New York 10019 (212) 371-5800.

Sony® is a registered trade mark of Sony Corporation of America.
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Figure 1. With more and more broadcast programming being produced on
video tape, there is a growing need in the industry to understand specialized
lighting techniques—both to create dramatic effects and to solve video
problems.

Notes on advanced techniques

BEYOND
FORMULA
LIGHTING

By Ron Whittaker

14
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The standard ““formula’™ ap-
proach to television lighting has
served the industry rather well over
the years. Those who have taken
the time to learn it know that it can
be relied upon for 90 percent of
the day-to-day production require-
ments. Traditionally, commercial
television has had a limited need
and opportunity to go beyond the
formula approach. And when you
consider the regular limitations in
studio time, resources, etc., this in
not surprising.

But recently some things have

- been evolving which suggest that

producers and lighting directors
need to go beyond these simple
formula approaches to meet the
challenges being presented by some
important changes in the industry.

First of all, we are seeing more

~and more programs and com-

mercials produced on video tape.
Formerly, the “important stuff”
was generally produced on film,
usually by specialists who knew
something about the technical limi-
tations in the video medium. Al-
though the battle over film vs. video
tape will undoubtedly rage for some
time to come, we can’t deny that
more and more television content is

. being produced on video tape.

But many of these video tape
productions lack the artistic pro-
duction quality associated with
film, particularly in the area of
lighting. There are a number of
reasons for this. For one thing,
many programs now are ‘‘recorded
on tape before a live audience,”
and the lighting has to be fairly flat
to insure that a number of camera
angles are adequately lit at the
same time. With film, scenes are
typically shot ‘“‘take” by ‘‘take,”
with each scene being carefully
composed, miked, rehearsed and
lit.

Another reason is that the art of
creative and dramatic lighting has
been much more a part of the
history of film than video. Very
early- it was learned that video
would not handle anything like the
brightness ratios that were possible
with film. Engineers, with an eye on
technical excellence, saw that rela-
tively flat, even lighting looked best
on a waveform monitor. This
judgment was often borne out by
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the technically disastrous results
produced by ‘“‘production types,”
who would try to emulate ‘“Holly-
wood lighting,”” without an under-
standing of such things as wave-
form patterns,. brightness ratios,
consistent reference whites and
blacks, etc. ‘““Hollywood lighting”
(whatever that is) may look striking-
ly dramatic when projected on a
theater screen but very poor on a
home receiver.

There are a number of other
factors which put a greater empha-
sis on high quality lighting.

Television technical quality is
highest with totally electronic
photography. resolution, tonal

Figure 3. This photo illustrates the effect of the lighting
tent (shown in Figure 4) on the same subject matter as in
photo 2. Note that the result is much “duller,” but that the
subject matter has been brought within the brightness
capability of the broadcast system. Although the effect

scale and color fidelity of studio
cameras have all made major gains
in the last few years. Even the
weakest link in the quality formula,
the home receiver, has made gains—
both through improvements in re-
ceiver design and in the distribution
system {principally CATV). In
short, home viewers can now po-
tentially ‘“‘see’” more than ever
before. These are just some of the
reasons behind the need for pro-
duction personnel to have a greater
working knowledge of video light-
ing.

This article will not deal with the
basic ““formula’” approach to light-
ing—even though it can be relied

which have high

video.

may look a little drab here, the video quality would be

greatly improved.
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upon for most of your day-to-day
productions. However, if you would
like to review this basic formula
approach and some notes on the
whole subject of television lighting,
you might look up the March/April
and May/June, 1976 editions of
Video Systems, which featured a
two-part article on the subject.

“Non-Standard” Lighting
Beyond the basic formula ap-
proaches to lighting there is fre-
quently a demand to design lighting
to meet special needs—needs repre-
sented by (1) problem subject

matter such as glassware, bad com-
plexions, etc., (2) special dramatic
- Continued...

Figure 2. This photo illustrates a collection of objects

spectral reflections. Although these

reflections might lock attractive when reproduced in a color
printing process they cause severe problems in television

Figure 4. The bed sheet
light tent used to make
Figure 3. Several studio
lights are directed at
the tent from a number
of angles. The type of
lights doesn’'t matter,
since they will end up
being greatly dif-
fused. For maximum
effect completely sur-
round the subject mat-
ter with the sheet, leav-
ing only a small open-
ing for the camera lens.
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Figure 5. lllustrates the significance of lighting in

hiding details. This photo was
diffused (flat) lighting. The shadow from the ftowers
indicates that the lighting is far from completely flat,

Figure 6.

taken with rather

however. If it were, you would see even less surface

detail.

Lighting

{Continued)

interpretations, and (3) a need to,
in general, maximize the attractive-
ness of people and products by
emphasizing the positive attributes
and playing down or hiding nega-
tive attributes.

Shiny Objects

Let’s start with one of the biggest
headaches of all—objects producing
spectral reflections.

Spectral reflections from shiny
objects are a problem from a
number of standpoints: they put
spikes in the video which have to be
clipped, they cause bad streaking or
comet-tailing in video when move-
ment is involved, they cause prob-
lems for chroma key, and, in
general they degrade both the
quality of the video and the
appearance of the item being
photographed.

Figure 2 shows some particularly

difficult subject matter under stan-
dard, formula lighting. Figure 3
shows the same objects lit by the
“tent” arrangement shown in Fig-
ure 4. You will note that the
spectral reflections have been elimi-
nated.

The problem with spectral re-
flections, of course, is that your
light sources are reflected directly
into the camera lens. And, if that
isn’t bad enough, these lights tend
to be concenirated, since most of
the objects have convex surfaces.

From Figure 4 you can see that a

~ bed sheet tent diffuses the light, so

that, in effect, it becomes omni-
directional. In short, no hot spots.
And as an important added bonus,
you don’t get a wide-angle reflec-
tion of your camera and surround-
ing studio.

A white, frosted, shower curtain
will work equally well as a diffusing
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in this photo
used at about 85 degrees to the right of the camera
to bring out surface detail. Again, note the shaddws
from the flowers.

o

key light was

i

an undiffused

medium. In either case, don’t get
your lights too close; not only will
hot spots start to become visible,
but you might just set the whole
thing on fire!

Another way of controlling spec-
tral reflections is with dulling spray.
Be certain before you use dulling
spray, however, that it will not
damage the surface of the objects
you are working with. The owners
of some valuable items have refused
to allow the surface to be sprayed
because they feared it would be
difficult to get off, or would perma-
nently affect the surface.

An important thing to note is
using the lighting tent is that the
back of the tent should not be
picked up by your camera, since it
would probably cause the video to
exceed the 20:1 brightness ratio.
This would cause tonal compression

Continued...
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When you're shooting ENG, two things are
certain: You never know where news will
happen next. And you never know what will
happen when you get there.

For the first, you need lenses with proven
performance. The kind of versatility to handle
mostany kind of shooting situation. Plus the
ruggedness and reliability to withstand daily
use. And abuse.

Forthe second, you need lenses backed

by service. To keep your lenses in top condition.

And solve the problems no one can foreseg, but
everyone faces.

At Canon, we offer the widest selection of
ENG lenses in the business. Premium lenses,
engineered by the same people responsible for
our Academy Award in lens design.

Builtby the pecple who helped make our
Scoopic camera the network newsman's
favorite silent*16’. And backed by a dedicated

group of servicepeople, in key cities, nationwide.

When you're shooting ENG, you heed
more than lenses that work when the going’s
easy. You need lenses you can depend on.

To reliably handle everything you'd reasonably
expecttofind onlocation. Backed by loaner
lenses and quick-turnaround service when the
unexpected shatters your peace of mind.

You need Canon.

For more information about Canon ENG
lenses, piease contact Jack Keyes orKen
Morishima in New York; Matt Miyazaki in
Chicago; or Harry Hirai in Costa Mesa.

Canon US.A. Inc. Head Office:
10 Nevada Drive, Lake Success NY non
11040 (516) 488-6700.

140 Industrial Orive, ElImhurst, IIl 60126 (312) 833-3070.

123 Pallanne Avenue East, Costa Mesa, Ca 82626 (714) 975-6000.
Canon Optics & Business Machines, Canada, Ltd..

3245 American DOrive, Mississauga, Ontans L4V 1 B8, Canada
Canon Amsterdam N.V. Industnal Products Division:

De Boelelaan 8, Amsterdam, Netherlands

Corporate Sponsor, American Society of Television Cameramen.

SOMETIMES, THE NEWS CAN HAVE
TOO MUCH IMPACT.

For More Details Circle (13) on Reply Card -
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(Continued)
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Figure 7. A low key lighting effect
does not mean “low intensity.” To
achieve this effect the key light is
moved to an extreme angle and

key-to-fill ratio is greatly increased.

which would darken the appearance
of the object.

You can avoid this and still get
some back light through the back
side of the tent by using a curved
piece of colored matt-surface card-
board or paper under the object(s),
which curves up to form part of a
background.

You may find that you want to
introduce some natural reflections
on the surface of the object. This
can be done by hanging strips of
black crepe paper inside in front of
the tent. Just experiment until you
get an effect that looks attractive
and realistic.

Other Uses
For Flat Lighting
Actually, tent lighting is only flat
lighting taken to the extreme.
There are some situations where a

less drastic form of flat lighting can
be used to advantage.

Acne-scarred complexions often
look bad on camera—especially in
close-ups. Formula lighting is de-
signed to bring out a certain
amount of form and texture in
faces, and this is very desirable if
the skin is relatively smooth. If it is
not, start with expertly applied
make-up, and then back that up
with flat lighting. '

A typical lighting set-up would
be two scoops covered with scrims
(spun-glass-like material) at a 1:1
key-to-fill intensity ratio. Place one
scoop about 30 degrees to the left
of your close-up camera and the
other about 30 degrees to the right.
Both should be just above the
height of the lens. Broads or
Fresnels could be used with good
scrims, if scoops are not available.

Since the subject will look rather
flat with this technique, make sure
that you have both good backlight-
ing and good background lighting.
This will insure as much depth and
separation as possible.

Interestingly enough, another ap-
plication of this flat lighting tech-
nique is with women who are
anything but flat. Cleavage, which
is too much or too obvious, is still a
“no-no” with much of the broad-
casting audience. Occasionally,
however, a guest will show up for a
program with a dress that is too
revealing for the family hour.

Before creating an embarrassing
situation, try a flat lighting ap-
proach. In this case you can leave
the scoops in a higher position—
pointed down at about a 45 degree
angie from the lighting grid.

Generally, you encounter these
“crises’”’ on relatively short notice,
of course, and about the best you
have time for is to change the
normal 2:1 key-to-fill ratio to 1:1
and hope for the best; or, in this
case, the least.

Emphasizing Surface Detail

On the other side of the coin, you
sometimes need to emphasize sur-
face detail. Figures 5 and 6 repre-'
sent such a case. With flat lighting,
or even with formula lighting, there
is insufficient detail on the surface
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of the subject matter. By placing
one non-diffused point source of
light at an oblique angle to the
surface of the object, strong, minute
shadows are created which empha-
size the necessary detail. In this
case you would probably want very
little, if any, fill light; only a key
light, a back light and possibly a
background light. For a key light
you might try a beam-spot projector
or an ellipsodial spot (without a
Fresnel lens).

Food Commercials

One of the most difficult subjects
to photograph effectively is food. It
is amazing how ‘a seemingly very
attractive food dish can look very
unappetizing when it shows up on a
TV screen. ,

It’'s been the writer’s experience
that many food dishes have to be
quite carefully lit—generally indivi-
dually lit—to make them appear
attractive. . '

First of all, since your camera
will be operating at close distances,
there is typically a problem. with
depth of field. The only way you
can get more depth is to stop down
your lens, and the only way you can
stop down your lens and still stay
away from video noise is to increase
the light level. |

It you are selling ice cream or
Jello, this can be a problem. I have
resorted to using lard for ice cream
(back when there were no FTC
problems) and had a refrigerator
load of Jello dishes standing by for
different video ‘‘takes.”

For food dishes you need to
experiment with light placement,
using a color monitor, to see what
will bring out the best effect. Often
rather strong backlighting, some-
times from two angles (cross back-
lights) will provide added depth and
“sparkle.”” ,

It is recommended that you put
the dishes or settings on separate
tables and have all your lights on
adjustable roller stands. By slowly
moving the lights while observing
the effect in a monitor, you can
discover the best effect. After some
practice, your “search time” will be
greatly reduced on subsequent pro-
ductions. Continued...
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Central Dynamics.

International pacesetter
in television broadcast
equipment.

Video switchers.

: _ L io® : =i, VS-10
LN R AT e i An inexpensive broadcast quality
1 RN 101 B-input switcher that features
v flexibility and ease of operation.
. i Self-contained electronics for rapid
[ installation in ENG and other small
. heny mobiles.
=] g VS-14
meen eyl L S ity Sophisticated enough for large
e S A studio production, yet compact
i ML o e K and inexpensive enough for small
e e e mobiles. Scft wipes and keys -

even a Downstream keyer —are
standard. Self-contained and remote
versions available.

VSP-12608
An amazing value
~m Now the smaliest station can afford

. aconventional 20-input mix/effects
- switcher of the highest quality and
reliability and get it in under 30 days!
All features, including an Encoded
Chroma keyer and Bordered keys,

New, Super Powerful CD 480 The Smart Switcher
Revolutionary modular switchers with unprecedented production
power. They outperform the largest conventional switchers, yet

are extremely simple to operate. Their power and ease of
operation are due to CDL's new Sequential Effects (SFX) Amplifier,
which can cut, mix or wipe between two Background Sources

and two separate Key Sources either individually or in any
combination. Models with one or two SFX Amplifiers provide all
the standard and optional features you need, including Rotary &
Random wipes, RGB Shadow keys, Hard and Soft Color Border
wipes, Color Border keys, Quad with Color Borders, Encoded
Chroma keying, Key Mask generator, and 16, 24 or 32 inputs. are standard (not optional, as is often
A variety of modular accesscries will continue to keep your i . o the case). And the price is astonish-
switcher smarter than the rest as new technology develops. ingly affordable.

Ask about the AFM-10 Audio Mixer/Switcher—an ideal companion to the CDL VS-10 and VS-14 video production switchers.

Automation.

System 100 Master Control Switchers
Computer controlled automation system for Technical Ranging from CDL's new CD 480 MC to
Operations that communicates directly with a Business a 2 Bus MCS-829 or a 3 Bus MCS-770.
Computer Systemn. Stores and retrieves the schedule All 3 can be interfaced to System 100
with entry error checking, makes automatic time Technical Automaticn System.
corrections, performs complicated audic/ video
switching sequences (including dissolves, fades, wipes
and keys), assigns machines, verifies material, and
prints the “As-Aired"” log.

PEC-120

Video Tape Editor
A computer editing
System with easily
operated control panel

Also a complete line of production and TV
terminal equipment, including:
¢ SMPTE Time Code Generators and Readers
¢ Video and Pulse Distribution Amplifiers
* Chroma Keyers: RGB and Encoded
and CRT display for ® Processing Amplifiers
rapid and precise ¢ Audic/Video Routing Switchers
control of VTR's & EDS-200 ® Pulse Assignment Systems

Switcher CDL's unique Video Tape Editor ® Machine Control Systems

Self Learning A two machine Time Code eque r .

Cueing Software microprocessar Editor that Request our-Short Form Catalog
Program is a new interfaces to Quad or

feature. Helical VTR's.

CENTRAL DYNAMICS LTD

CANADA U.S.A. A 5

Montreal ) New York City Chicago Los Angeles '

147 Hymus Blvd., 230 Livingston Street, 331 West Northwest Highway, 15130 Ventura Blvd.— Suite 307,
Montreal, Quebec HOR 1G1 Northvale, NJ 07647 Palatine, |L 60067 Sherman Qaks, CA 91403 '
Phone—514-697-0811 Phone—201-767-1300 Phone—312-991-4720 Phone—213-789-0574

TWX—610 422 3906 TWX—710991 97583 TWX—-9106934805 . TWX—910 495 1713

For More Details Circle (24) on Reply Card .
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Figure 8. Low key lighting is very appropriate for cabaret or night club
settings. Here, the minimum number of lights has been selected to
give adequate frontal illtmination to the stage, solo spot and host
positions for several camera angles. The single Fresnels aimed at each

‘of the seven tables gives a rim light effect on the faces in the audience

for most camera angles. These single lights also Tmaintain an
illusion that the tables are lit by stage illumination (or possibly by the
candle on each table).

Each of the 16 Fresnels is barned aff as much as possible to reduoe
ambient, spill light, which would weaken .the low key effect. Wlth
ambient light at a minimum in the background areas, your cameras can
rcam a full 360 degrees around the setting without being seen.
Experience using this setting has shown that these areas can be kept
dark enough to hide one camera when another is shooting directly at it
from the other side of the set. (The only thing that might give you
away'is the tally light on the opposing cameraon the lap dissolves;
and, if you want, you can even shut that off.) i

The double back lights on the stage become kicker lights on the
performers for some camera angles. Back light #1 is slightly closer
than #2, because the performers in the first two stage positions have
Afros. The two large key lights on the stage #13 and #14) are low in

height and at a relatively great ‘distance to maximize a star filter effect’

on reverse angle shots from behind the stage.

The lights tor the solo spot and host position are faded up: when
needed. Five lights cover these positions. Lights #9, #6 and #7 are
used for the solo spot. (Two back lights provide separation for a
number of angles. ) Only two lights are used for the host spot: #12 and
#16.

Fresnels #3, 4, 8, 5, 10, and 11 are for the seven tables. See the text
for more details.
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If food is supposed to be served
hot, it is best if it is obviously
steaming hot. A microwave oven
standing by is a good solution for
this. Good backlighting should
make the steam visible against
medium to dark backgrounds.

Watch out for the effect of
“simultaneous contrast” with cer-
tain foods. This is when a back-
ground or adjacent color affects the
color of the central subject matter.
Generally, the color shift is to the
compliment of the influencing
color. Tuna fish, for example, can
look down right bad, if it is placed
next to the wrong color. You will
also have to carefully watch bright-
ness ratios with foods in general, to
make sure video isn't shifted away
from normal hue and brightness
values.

Dramatic Effects 7

Dramatic lighting interpretations
are probably the most challenging
in the art of lighting. Thes¢ pro-
ductions can take on an entirely
different atmosphere when inter-
preted by different lighting direc-
tors. Part of the challenge here is
that with video productions you
generally don’t have the luxury to
stop down after each scene, or re-
set lighting. The word “generally”
implies two qualifications.

First, it is possible to sometimes
unobtrusively change studio lights
during a production, especially if
you have a programmable lighting
board which can automatically alter
large numbers of lights at the same
time. Second, there are situations
where video tape is shot like film;
that is, one ‘“‘take’” at a time. Be-
cause of the many advantages to
the latter approach, we will proba-
bly see more of it in television in
the future.

Low key lighting is the most
popular category of dramatic light-
ing. Contrary to popular belief, low
key does not mean low intensity.
With low key lighting, the key
lights are just as bright as with the
formula approach. If they weren’t,
the engineers would just have to
open camera irises until the refer-
ence white reached 100 percent.

Low key implies a high key-to-fill

Continued...

BROADCAST ENGINEERING


www.americanradiohistory.com

The 1480 Waveform Monitor looks
like your faithful 529...

Until you examine the features

Probe Input option For Display offset For level

high-impedance test setting accuracy ap-

points. } . proaching 0.2%, offset
the display of your signal
with 1480’s very accurate
calibrator.

dimming the lights.

Bright CRT Brightenough
fo examine VITS without

Two graticules Your
choice of an internal or
an external graticule is
made with the scale
illumination control.

Digital line and field
selection For positive
identification of signals
displayed.

Automatic intensity
change When you select
a faster time base from
the two-field mode, opti-
mum intensity is main-
tained.

Comparison modes The
1480 will overlay portions
of a signal for easier and
more accurate compari-
son of levels.

plays jitter.

The TEKTRONIX 1480R Waveform Monitor does look like the
TEKTRONIX R529; just as the half-rack width 1480C looks like
the 529. But, there are differences. Some of them subtle, like the
sharply focused trace on the bright CRT, others more conspicu-
ous, like the optional input for use of a high-impedance probe.
Some features won't be noticed until you examine the rear panel,
like the line strobe output for strobing a vectorscope. This is a
technigue for intensifying individual line displays.

Yes, the 1480 Series Waveform Monitors are different, just as your
measurement needs are different. Different from your needs in
the sixties, when the 529 series was the high-performance
monitor.

Write us, or you use the reader service number to get a series of
application notes on the 1480. Better yet, contact your Tektronix
Television Field Engineer.

He will be glad to show you the 1480 and its benefits.

Direct or AFC Sync Elim-
inates display jitter or dis-

15 Line display This 1480
feature permits head-by-
head VTR signal exami-
nation.

on rear panel

Auxiliary video input A
special input/output cir-
cuit allows you to mea-
sure chroma/luminance
gain and delay without
disturbing your signal and
for the use of special fil-
ters for unigue measure-
ments.

Line strobe In addition to
having an auxiliary
strobed video out for
identification of individual
lines on picture monitors
the 1480 will strobe indi-
vidual line vectorscope
displays.

Tektronix

For Technical Data Circle (25) on Reply Card
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Figure 9. Rim lighting will provide a dramatic effect,
but camera angles must be carefully controlled. One
or two backlights should be used, depending upon

subject matter.

Lighting

{Continued)

ratio. This results in greater shadow
areas—the ones the fill lights would
normally fill in. By moving the key
lights to an even greater horizontal
angle—say to 70 or 90 degrees,
instead of the normal 45—the low
key effect will be further enhanced.
(Figure 7)

Depending upon the intensity of
the fill light—if you want any at
all—you will lose shadow detail.
But part of the object of low-key
lighting is to create large dark
areas in the video.

Be advised that low key lighting
does not show up ‘‘attractively” on
a waveform monitor or on a black
and white receiver without DC
restoration. Dramatic license will
have to cover that.

The increased angles of the key
lights will generally create unusually
bright highlights in the subject
matter, so you will have to guard
against clipping the video spikes.

Figure 8, with its lengthy ex-
planation, illustrates a lighting ploy
for a low-key production. The
close-ups on the stage performers,
solo spot and host will not be low
key, but the wider shots of the
whole setting, and especially the

Figure 10. It is sometimes desirable in news and
documentary work to hide the identity of a subject.
This situation is a little more complex than straight

rim- lighting because the interviewer must be well

illuminated.

audience reaction shots from most
angles, will definitely be low key.
For a production such as this you
would want a dark-colored or black
background and a dark floor
covering. Even light colored table
cloths will introduce undesirable
ambient light. A good choice to
keep the scene ‘“‘warm’ would be
dark red.

Figure 9 illustrates the effect of
rim lighting. Notice that the subject
matter is almost totally in shadow;
low key lighting to the extreme.
Besides the dramatic effect you see
in Figure 9, rim lighting can be
used to hide the identity of an indi-
vidual. (Figure 10) You have proba-
bly seen this approach used in news
and documentary work.

Basically, all you have in rim
lighting is the effect of one or two
back lights; nothing else. Two back
lights will give you a little more of a
“rim,” which might be necessary
with some hair styles. Be sure to
keep the ambient light level down,
or the face will start to become
visible. A white shirt or dress worn
by an interviewer, or even a light
floor, will start to illuminate a dark
face.
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When the rim lit person is taking
part in a one-on-one interview, the
biggest problem is to keep the back
light from the interviewer off the
interviewee. If careful barning of
the back light doesn’t do it, you
may have to forego the backlight on
the interviewer completely.

In Summary

There are many other non-stan-
dard lighting situations which could
be touched upon. You might look
to future issues of Broadcast Engi-
neering for more on the subject.

In the space allotted, however, we
have tried to illustrate and explain
some of the more common problem
areas. ’

Again, we might say that the
future of broadcasting will un-
doubtedly put much more stress on
creative and effective lighting. Al-
ready we are seeing this need as
video starts to assume some of the
role previously held by film.

You might also keep in mind
that in the final analysis all video
ultimately comes back to light, and
how it interacts with subject matter,
and what we do to both shape and
follow up on that interaction. L]

BROADCAST ENGINEERING
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and, according to Bill Thomason, President of WBAC . . . “our reason for choosing an Ampro console
was its versatility and the unique craftsmanship that went into the makeup of this fine piece of
equipment. WBAC has been in the broadcasting. business for 32 years and our format and needs
have grown. We were impressed by the many functions of our eight channel dual mono Ampro.
For this reason, we decided to try Ampro’s cartridge decks and, to our satisfaction, we have not
had to do any type of maintenance other than routine head cleaning for over a year.”

Ampro is the choice of the professional
broadcaster. Their complete line of 6, 8, 10
and 12 channel audio consoles—stereo,
mono, dual mono and stereo or simulcast
—as well as cartridge equipment and turn-
table pre-amps are backed up by a 24 hour

Find out how you can BROADCAST it . . .
call your Ampro representative or the factory
today.

For More Details Circle (14) on Reply Card -

April, 1977

staff of engineers seven days a week. All Ampro equip-
ment features superior RF shielding . .. never a spurious
pick-up problem no matter XMTR proximity. All equip-
ment is logically laid-out for easy operation, constructed
by craftsmen using the highest quality components. And,
most important, Ampro equipment is made to last and last.

AMPRO CORPORATION

850 PENNSYLVANIA BLYD., FEASTERVILLE, PA 19047 e (215) 322-5100
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RENG: RPU
Roundup

By Peter Burk and Peggy Brown*

Here are two examples of available RPU transmitters. Above is the Moseley
unit. Below is the Marti transmitter. (No picture was available at press time
from McMartin.) ’

*Peggy is the Editorial Assistant for Broadcast Engineering. Before coming to BE, she
graduated from the University of Kansas William Allen White School of Journalism
where she received a BS in news-editorial with a magazine emphasis. She has worked
on publications for the Architects Community Team, a VISTA organization; and KU
publications.
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B Hopefully during the last few
months we have stimulated some
serious thinking about RENG. This
month  we will show you what is
available and what equipment you
need to get on the electronic band-
wagon.

Purchasing RENG equipment
should be approached thoughtfully.
You'll be using the equipment for a
good many years, so make the right
choice the first time around. Plan
ahead. Frequency allocations are
already severely limited, especially
in the VHF bands, and they aren’t
going to get any better. If you can
anticipate your needs for the com-
ing years, you'll save some grief
later on.

The heart of your RENG system
is the VHF or UHF remote pickup
link. That’s the area that we'll
devote the most attention to here.

‘There is a pretty good selection of

transmitter and receivers that meet
broadcast specs. For that reason,
we'll confine our discussion to
broadcast quality equipment. If you
are convinced that adequate quality
is attainable with conventional com-
munications type two-way equip-
ment, we suggest you find a copy of
“Taxi Cab Monthly” to continue
your search. We're just not sold on
two-way radio modifications work-
ing for RPU.

The comparison charts that fol-
low should be helpful in selecting
equipment that will meet your
needs. The data 1s taken from
manufacturers’ published specifica-
tions and is as accurate as possible,
but is subject to variations in
measurement techniques, different
degrees of conservatism by the
manufacturers. Every attempt was
made to include all. manufacturers
of broadcast remote pickup equip-
ment. Prices shown are accurate as
of February, 1977 and are subject
to change. '

Back Packing—Once we have the
basic link back to the station under
control, we can concentrate on the
portable equipment that will enable
the reporter to walk right up to the
scene. At Jeast two companies make
broadcast quality portable trans-
mitters that are designed specifical-

Continued. ..

BROADCAST ENGINEERING
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It°s a very

There were alwayslots of good reasons
to buy Belar . . . now we can give you
many more. Like our new automatic
Stereo Monitor, shown above.

We’re introducing a line of new prod-
ucts that will set new standards of per-
formance in broadcast monitoring.
Each piece of equipment has been
Belar-engineered to remain state-of-
the-art for years to come. And, of
course, our monitoring systems are
suitable for ATS.

Check our new equipment and see
why we say this is a vintage year. Buy
Belar today . .. in ten years, you'll still
be thanking yourself.

April, 1977

good year.. .

Our new FM Modulation Monitor
features a sample-hold and abso-
lute magnitude peak detector cir-
cuit to capture and display all the
program peaks on the modulation
meter.

Our new Digital FM Modulation
Monitor features a continuous LED
display to instantaneously indicate
program peaks.

Our new Sterec Monitor features
two sensitive auto-ranging volt-
meters for simplified automatic
measurement of stereo separation
and crosstalk.

Qur new SCA Monitor features an
auto-ranging voltmeter for simpli-
fied SCA measurements.

Our new Digital FM Frequency
Monitor includes off-frequency
alarms for carrier, 19 kHz pilot,
and SCA frequencies.

Our new FM RF Amplifier maintains
full stereo performance with the
ability to select any channel.

Our new Digital Clock provides the
necessary timing function for ATS.

When Accuracy Counts . .. Count on Belar

For More Details Circle (27) on Reply Card
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Qur AMM-2 AM Modulation Moni-
tor features three peak lights and
outputs for ATS modulation control.

Our AMM-3 AM Modulation Monitor
features separate meters and four
peak lights for negative and posi-
tive modulation, and also Includes
outputs for ATS modulation control.

Our new AM Frequency Monitor
includes =10 Hz and +20 Hz off-
frequency alarms, and a loss-of-
count alarm.

Our new AM RF Amplifier System
permits reliable monitoring with
our new shielded loop in a field of
50 microvolts per meter.

Our new Automatic Power Controli-
ler provides power correction and
alarms for ATS.

Our new Mod-Minder provides
automatic modulation control and
alarms for ATS.

Our new Status Alarm System starts
with two statuses and can be ex-
panded to over 900 statuses.

BEL AR ELecTrRONICS LABORATORY, INC.

LANCASTER AVENUE AT DDRSET, DEVON, PA. 18333 » BOX 825 « (215) 887-5550
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RENG: RPU Roundup

{Continued)

ly for this application. Marti Elec-
tronics makes a Model RPT-1
transmitter that weighs just over
five pounds and radiates a maxi-
mum of one watt (slightly less on
450 MHz). Comrex Corporation
builds a model RTA 2.5 watt
transmitter that is slightly smaller
in size. Both units are available for

either VHF or UHF operation. The
Marti unit sells for $495. Prices on
the Comrex unit start at $900.
Marti is now providing sub-
audible tone encoding for the
RPT-1. The encoder mounts inside
the unit, with a companion decoder
installed at the receiver. At present,
the encoder is single frequency, but
conversion to a two-frequency en-
coder doesn’t appear to be a major
project. The two-frequency encoder

RPU comparison charts

VHF SYSTEMS

Make Marti

150-172 MHz
+1.5 dB 30-7.5 kHz*

Frequency range
Audio response

Moseley

148-174 MHz

+1.5 dB 30-10 kHz

would enable the field reporter to
select one of several modes of oper-
ation. For instance, if the mobile
transmitter is set up for two-fre-
quency, the field operator could
select which frequency the repeater
transmits on. If a tape recorder is
included in the RENG mobile unit,
one tone could activate the tape
recorder while the second tone
would select the repeat mode. The
Comrex unit is also available with

McMartin
148-172 MHz
+1.5 dB 50-7.5 kHz

10.7 /130 IF tilter

Distaertion 2% max. 1.3% max. 1.5% max.
Signal-to-noise 50 dB 55 dB 55 dB

Dual frequency optional optional optional

Price $1470 $2095 $1370
Transmitter specs

-Model RPT-40 RPL-3 B-1100T
Power out 40 w. max. 13 w. max. 40 w. max.
Spurious -60 dB -60 dB not given
VSWR protection yes ‘yes not given:
Audio input 3 mic/1 line 2 mic/1 line 2 mic/t line
AC power 115/230v 155w 120/240v 45w 115/230v 120w
DC power 13.6v 7a 13.5v 2a 13v 6a
Dimensions 64 Hx15Wx12D 4Hx1472Wx11D 51aHx19Wx1412D
Weight 20 Ibs. 16 Ibs. 30 Ibs.
Receiver specs |

Model R/30-150 RPL-3. TBM-1100R.

_ Sensitivity 5uV /120 dB 14V /20 dB 8uV/30 dB
Selectivity (-6 dB) +17.5 kHz +22 kHz not given
Selectivity (-60 dB) +22 kHz +42 kHz not given

Spurious -95 dB -65 dB -85 dB
Audio output 600Q+10 dBm 600Q +10 dBm 600 Q+10 dBm
‘Carrier operated relay yes : optional yes
Power required 115/230v 30w 120/240v 10w 120/230v 20w
-Dimensions 8% Hx19Wx814 D 134 Hx19Wx10D 3V2Hx19Wx11D
Weight 16 Ibs. 10 Ibs. 10 Ibs.

*With IF filfer .
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tone encoding.

Marti's CU-40 automatic relay
control unit provides interface to
operate the RPU transmitter and
includes an input and associated
logic to engage the transmitter only
when the channel is not being used.
A monitor receiver is connected to
the unit to detect the presence of
carrier on the repeat frequency.
When a valid sub-audible tone is
received the transmitter is switched

on and the control unit checks to
make sure that the monitor receiver
was working by looking for a
carrier. If no carrier is received by
the monitor during re-transmit, it is
assumed that the monitor receiver
was not working, and the repeater
shuts down.

Comrex manufactures a line of

portable equipment primarily de-
signed for cueing applications and
audio pickup tor television ENG

UHF SYSTEMS

Marti

450-470 MHz

5 dB 30-10 5 kHz*

less than 2%
-50 dB

Moseley
450-470 MHz

=1.5 dB 30-10.5 kHz""

less than 1.3%
-55.dB

{remember television?). In addition
to the RTA transmitter, their model.
CRA receiver lends itself to RENG.
The receiver is lightweight, and is
available on any frequency from 50
to 550 MHz. The unit sells for
$550.

Comrex also builds a broadcast
quality cue/remote pickup trans-
mitter with one watt output on any
of the RPU frequencies. It is priced

Continued...
',Manufacturers
of RENG __
-eq.wpm_ent- '

Comrex Cbrpdiﬁa‘}ioh
Box 269 : ot
‘Sudbury. Ma,;sachusetts 01??8 ,'-:-_i

optional optional - 617 1443-5077
$1840 $2395
Marti Electronics, Inc.
RPT-25 RPL-4 Box 661 -
25 w. max. 13 w. max. Cleburne, Texas 76031
-60 dB -60 dB 817 /645-9163
yes yes ] - > :
3 mic/1 line 2 mic/1 line ‘
115/230v 155w 120/240v 45w !
13.6v 73 13.5v 2a ‘Moseley Associates, Inc.
6laHx15Wx12D 4Hx14 2 Wx11D 141 Cdfyt“ian Dnve - Mt :
20 Ibs. 16 Ibs. Goleta, California 93017~
805/968-9621 : i
R-50/450 RPL-4 ik o' R
1 civia nausines e
BuM 120 db 1uV120 dB- SEA
- 4500 Scuth 7ath Street
=21 htle sohle Omaha, Nebraska 68127
aha, i v
+28 kHz +75 kHz 462#351 2000 5
-95 dB -65 dB fai
600 Q +10 dBm 6009 +10 dBm
yes optional '
115/230v 30w 120/240v 10w S e
Kabn Cammunications, Ing.
83 Hx19Wx814D 134 Hx19W>x10D : :
e e 74 North Main Street
: 2 Freeport, New York 11520
516/379-8800
12,000 with F100 [F filter
‘215 kHz on special order
April, 1977 27
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MARTI

Gives You Radio

ENG Power
ENG Powenr
ENG Powenr

% Automatic Repeaters
% Mobile Repeaters
% Encoders and Decoders

% Broadcast-Quality
Hand-Carried Portable
Transmitters

% Broadcast-Quality
Portable/Mobile
Transmitters 25, 30, and
40 Watts

% Base Stations

% Complete Antenna
Packages

Also . ..
ATs‘COMPATIBLE

Digital Remote Control
and Status System

Also . . .

For the new generation
of audio processing
ideas . .. the

FLEXIBLE

ara. STL

For complete details, phone
or write:
817/645-9163
Box 661 ¢ 1501 N. Main
Cleburne, TX 76031

MARTI g /ecfronicd, jnc

Box 661 ® 1501 N. Main = Cleburne, TX 76031 » 817/645-9163

For More Details Cifcle (23) on Reply Card
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(Continued)

at $630. Although it is designed for
110 volt operation, it could be used
for return cue in a mobile RENG
system by using an inverter.

Until recently, one of the prob-
lems in setting up a mobile RENG
unit has been providing space and
power for a rack mounted RPU
receiver for the portable unit. It
takes a pretty good receiver to
maintain broadcast quality audio
and reject spurious and image
signals adequately. Remember that
the receiver is going to be used at
the scene of disasters and other
events where there is a lot of
communicating by police, firemen,
CB, etc. We really don’t want our
big scoop of the week interrupted
with ‘“‘Breaker one-nine” and other
similarly clever phrases.

Marti Electronics promises to
introduce a mobile receiver for this
application in the very near future.
Monitoring, tone decoder, and
audio filter for the sub-audible tone
will be built in. The unit operates
on 12 v.d.c. and is 3Y2 inches high
by 14% inches wide by 13 inches
deep. The price should be similar
to their rack mounted receivers.

Sky Hooks—Antennas for RENG
are readily available. You'll need a
receive antenna to pick up the
portable unit, and a transmit
antenna for the RPU transmitter.
The transmit antenna can be used
for the required monitor receiver by
switching with an antenna relay.
Marti and Moseley both carry a
line of RPU antennas. (See 1976
September Buyer’s Guide, page 79
for complete list of RPU antenna
manufacturers.) In most cases,
communications ' type antennas
serve the purpose very nicely. Even
antennas designed for amateur
radio work fine as long as they're
trimmed to your operating frequen-
cy. Just keep an eye on the
condition of the less expensive
units. They tend to deteriorate
faster than the more expensive
commercial units.

An RPU ‘Footwarmer’—Mosecley
Associates manufactures an RF
power amplifier that enables you to
extend the range of an RPU trans-
mitter. The AMP-3 provides 6 dB of
gain for a VHF transmitter with an

wwWw americanradiohistorv com

output of 13 watts or less. The
AMP-4 provides 5 dB of gain for
UHF units under 10 watts. Both
units require 12 volts for operation,
and need no direct control. Appli-
cation of RF drive activates the
amplifier. The AMP-3 and AMP-4
sell for $225 and $275, respectively.

A QKT Cure—While somewhat out
of the scope of this article, the
Kahn Voice Line Reporter deserves
mention if for no other reason than
the fact that the unit is unique. The

‘basic idea is that the low frequency

information that would normally be
lost on a low grade phone line is
encoded and sent in a narrow notch
at 2,000 Hz. The receiver strips the
noise below 300 Hz and reinserts
the 100 to 300 Hz information.
Actually the Voice-Line has been
out for several years, but the new
model appears to be more ideally
suited to RENG. An acoustical
coupler for use with a standard
telephone and a space to mount a
cassette recorder make the unit
look ideal for a newsman to carry.
The 7% pound unit sells for $1,495
and requires an $840 receiver to
complete the system.

Space doesn’t allow us to extend
this discussion to peripheral equip-
ment such as mixers, cassette
recorders, etc. In general, there is a
great need for field equipment that
meets the specific requirements of
RENG. One of the problems facing
manufacturers is the relatively nar-
row market. To produce a cassette
recorder that would meet our
needs, the selling price would have
to be up somewhere around a
kilobuck. While some stations
would feel the expense justified,
most would continue to use con-
sumer type equipment at about one
tenth the cost.

For more information on any of
the units described here, you may
contact the manufacturers directly.
Their addresses are listed here for
your convenience.

The Radio Workshop would like
to thank all of the manufacturers
who have been very helpful, and in
particular, David Ottalini, News
Director, KWTC, Barstow, Cali-
fornia, for providing a great deal of
information on RENG.

Next month:

Get Ready For An FCC Inspection.
¥

BROADCAST ENGINEERING
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It takes guts torun

your video through an

lkegami broadcast monitor:

With twice as

~ tegrated circuits

many image-mak-
ing dots on its -
tube, an Tkegami color-tv monitor can show up in
unnervingly high resolution a dozen or more
things that could go wrong in your picture. Not
just purple cows, but the smallest anomaly in
linearity, the slightest picture distortion, the most
marginal overload.

This oneis our Model TM14-2RH. A comb filter
helps maintain resolution to more than 600 lines.
It gives you a choice of over- or under-scanned
picture display.

Damage to its picture tube is prevented by
power-protective circuits. Up front are all adjust-
ments for its 14-inch CRT and inside are modular
PC boards for simple servicing and maintenance.
A keyed back-porch clamp system keeps the black
level constant for maximum picture stability.

There are both pre-set and adjustable controls.
Video response is from +1 to —2 dB from 60 Hz
to 8 MHz.

It has extemely rigid, sturdy construction and
Is available in a free-standing cabinet or for
standard 19-inch rack mounting. Its built-in de-
gaussing circuit and magnetic shield to fend off
external magnetic effects make it possible to move
the Tkegami monitor without affecting its pic-
ture.

Also available from Ikegami are our Series
Eight monitors for broadcast studios. There are
four models, 25, 20, 16, and 14 inches. All use in-

i

oo for high stability,

~  long service life,
and very modest appetite for power. Their pic-
ture tubes have black matrices for maximum con-
trast and best color fidelity. A keyed back-porch
clamping circuit keeps pictures stable with proper
black level. Video response is +1 to —2 dB from
60 Hz to 5 MHz.

You can get an optional remote control for
brightness, contrast, and chrome.

We really shouldn’t have to give you all the
specs. The name Tkegami alone is enough to tell
you how good they are. But if you do insist on
more, ask Tkegami. Tkegami, the leading manu-
facturer of ENG cameras, manufacturer of the
best in studio cameras, and now the best in moni-
tors, too. : '

'Ikegam|

Ikegam1 Electromcs (USA) Inc., 29-19 39th Ave., .
Long Island City, N.Y. 11101 (212) 932- 2577

For Mare Details Circle (28) on Reply Card

April, 1977
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Directional Antenna Basics

Part 2 of a Series/By Robert A. Jones

This is Part I of our continuing
series on the understanding and
design of directional antenna sys-
tems. In this part I will direct your
attention to the simplest of direc-
tional antenna patterns, the basic
two-tower.!

Need For Disectionals

At this point it might be interest-
ing to look at some of the reasons
or necessities for installing direc-
tional antennas. By far the most
common reason is the need to
protect a station already on a
channel. Designing a DA to ob-
viously interfere with a fellow
broadcaster is not considered “‘play-
ing the game.” In other words, all
new stations must afford protection
to existing stations.

A second common reason for the
use of directional antennas is
stations seeking power increases.
These would be cases where a
straight non-directional power in-
crease would overlap some other
station.

A third reason, not as common
as those above, would be to prevent
useless radiation over areas where
no people live. A classic example

VERTTCAL FLAN VIEW

would be a non-directional station
located on the sea coast.

Basic Pattern Concepts

Figure 1 shows the typical pat-
tern with its ground system. This is
identical to that in Part T and is
redrawn to show the comparison of
this to our mathematical approach.
You were hoping we could do it all
without math? Sorry. I'll try to
keep it simple and explain every
term and/or step and give examples
by using actual stations’ patterns.

Figure 2 represents the vector
approach to this same two-tower
directional pattern. Picture the view
looking down from an airplane at
1000 feet over the top of the array.
The tower signs represent the top
view of the towers. Now take an
engineer and place him on the
ground at a distance of a mile
away, at some angle (©) off the
tower line. This engineer uses his
field intensity meter to measure the
“total signal’” so that he can tell us
what radiation we have at his
particular bearing. If we had this
engineer walk a circle around our
pattern, taking readings of signal
intensity at every 5° point, we could

plot his readings and ‘‘see’” the
complete shape of our directional
pattern.?

In design with the use of simple
mathematics, we can predict the
signal our engineer would measure
had he stood one mile away in any
given direction.

I said our engineer would mea-
sure the “total signal.” Let me ex-
plain this term. Each tower radiates
its own signal. In our example, two

“individual signals will arrive at the

point where our engineer is stand-
ing. His field meter is not able to
differentiate between the separate
individual signals. He reads the
combined signals. Hence the read-
ing on his F.I. meter represents the
“total” signal. If we had three
towers, our total signal would be
the vector sum of these signals, and
so forth.

Oh-oh, what is this vectorial sum
business? This is just a mathemati-
cal way of saying the two signals
add in a relationship defined by the
design of the pattern.

Point "*P*’ in Figure 2 represents
the spot where the engineer is
standing with his field meter.

Towers One and Two are marked
: Continued...

Tower {1

Figure 1.

Tower {12
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' The broadcasters’
choice for rellable playback o

The Audiopak®A-2 by Capitol®®
Broadcast Cartridge. |

Broadcast engineers rely on Audiopak® A-2
Cartridges for good reasen. All of the major

And to assure you of premium
4 performance, each cart is individually tested

components are assembled to get you from point A to - —100%—for wow and flutter, electrical output,
point B. With efficiency and precision. For example, the' tension, and other properties. And because we
constant-force, foam pressure pad assures unvarying manufacture the entire package—from tape to

head fo tape contact over the life of the cartridge. packaging— we can assure you of the highest

The positive, non-slip brake mechanism locks the fape, possible quality control.

rather than the hub, assuring accurate cueing and After all, no other tape manufacturer knows
fiming. The strong durable housing is yet another professional recording and duplicating needs better
facter contfributing fo ifs reliability. than Capitol.

AUDIOPAK® A PROFESSIONAL PRODUCT MANUFACTURED BY THE SAME PEOPLE
WHO MAKE AUDIOTAPE® AUDIOFILM™ AUDIODISCS® AND THE LEARNING TAPE™ BY CAPITOL™

BY CAPITOL.

Wm CAPITOL MAGNETIC PRODUCTS I.'JI'-A'ISI('JN COF CAPITOL RECORDS: INC., 1750 NORTH VINE STREET, LOS ANGELES, CALIFORMIA G028
For More Details Circle (15) on Reply Card
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Directional Antennas
(Continued)

by appropriate numbers. The letter
“S" represents the electrical spac-
ing between the two towers, nor-
mally expressed in degrees. These
two towers lie along the same
tower-line, referred to as T.L.

The signal from Tower Number
One to our engineer observer
follows the arrow from #1, which in
relation to the tower-line is an
angle of ©. The same angle is
assumed to exist from Tower Num-
ber Two. Now you may say that the
signal from Tower Two should not
be the same angle since this can
only occur if the two vectors are
parallel. You are cotrect. However,
in theoretical design we assume the
path to each tower from the
observer is parallel, even though in
reality it is not. This is one of the
concepts you may have difficulty
accepting. 1 would qualify this by
saying the design engineer assumes
them to be parallel lines when he is
standing at a distance of greater
than ten times the tower spacing.
The reason for this is that mathe-
matically the sine and the tangent
of angles less than 6° are equal.

Now that we have defined the
terms, let’s see what happens to the
two signals. Tower Omne is our
reference tower. So its signal is
arbitrarily taken as the basis for
comparing the signal relationships
of all the other towers in any
directional -antenna pattern.

If we assume our engineer is
standing at point “P"”, then the
sum total signal he observes is the
resulting addition of the two in-
dividual tower vectors. If we assume
the two towers have equal currents,
then the only thing which can affect
the vector sum at point “P” is the
phase relationship between the two
signals. Two factors control this
relationship. One factor is the
phase angle between the currents
induced into each tower. This is the
angle you might measure on your
station antenna monitor. -

The other factor is the ‘‘space
phase’’, due to the difference in the
length of the paths from each tower
to point “P”. For example, if point
“P” were at right angles to the
tower-line (T.L.) the path lengths
would be equal. If this same point
“P’" were along the tower-
“space phase” would be equal to

E

POINT'P" o

_ =0

TOWER 41

Figure 2.

the electrical spacing (in degrees)
between the two towers. The reader
can see that the “‘'space phase™ will
vary between zero and S. The rate
at which it varies can be expressed
by this simple formula of equation
1.

Space Phase = S cos ©

The variation is the cosine of the
angle (Q) off the tower-line. Since
© equals zero along the T.L., and
the cosine equals 1.00, ‘“‘space
phase’” equals “‘S”’. Also when
©=90°, the cosine of the “‘space
phase’’ equals 0, or the condition of
equal path lengths. Thus our
formula works.

This *'space phase” relationship
is shown in Figure 3. Point “X"" is
at the corner of a right triangle

formed by the tower spacing and.

“S cos ©.7

Obviously the distance from
Tower Number Two is greater than
the distance from Tower Number
One by the length between point
“X" and Tower Number Two. As
shown, this length can be cal-
culated by equation 1. All we need
to do to predict the space phase for
any given bearing to point “P” is
multiply the term S by the cosine of
the - bearing angle, as measured
from the tower-line.

I might point out here that com-
putations for directional patterns
having two towers need be calcu-
lated over just one-half of the
circle. This is because any two-
tower pattern is symmetrical about

wwWw americanradiohistorv com

TOWER #

-

TOWER LINE (T.L.)

its tower line. For example the
“total signal’” at 110° off the T.L.
was to be the same as that at 250°,
i.e. each side of the T.L. is the
same at its corresponding angle. In
other words, the right hand side
mirrors the left hand side.

Now that we have all the terms,
let’s put them together and see the
result. We have the combination of
two signals or two vectors at point
“P”. The reference tower is always
assumed to be a vector of 1.0 units
in length lying at an angle of 0°.
This is the vector #1 in Figure 6.
The vector from Tower Two is the
same length as Tower One, because
we assumed equal currents. Tower
Two's angle of relationship to that
of Tower Number Ong’s vector is
affected by the two phases dis-
cussed above. These two factors are -
added as follows.

=W+ (S cos ©

The first term is the Greek letter
“phsi” and stands for the phase
angle between individual currents,
or the value you might read on your
station’s antenna monitor. This is a
constant value for any given pat-

Continued...
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Football lead-in
of ABC Sports
and Image West,

GREAT
MOMENTS IN

DIGITAL
VIDEO HISTORY.

THE FRAMESTORE SYNCHRONIZER
BECOMES ATOOL
FOR ENG AND PRODUCTION.

AND MICRO CONSULTANTS IS THERE WITH THE QUANTEL DFS 3000.

Our DFS 3000 is a lot more than a synchronizer. It makes ENG
more practicable, more professional, more profitable than
ever before.

It takes only 8% inches of rack space. Of course, it's also portable
—and rugged enough to take the rugged treatment portable
units get.

It makes production more vibrant than ever before. It lets you
compress live images. Move them around with a “joystick®
Freeze them. Run them through your switcher for special effects.
Make hot cuts. Time base correct. And control everything from
a remote panel.

[t's been used by networks and local stations to enhance
practically every recent major television event you can think of.
The Olympics, the primaries, the political conventions, Seattle's
Sea Fair, Monday Night Football, the Super Bowl, and more.

Local stations also use it to zip up their news programming.
Production houses (like Image West) use it for innovative post
production.

See for yourself. Ask for a demo in your own facility. Write
or call Micro Consultants, inc., PO. Box 10057, Palo Alto,
California 94303, (415) 321-0832.

For Demonstration Circle (19) on Reply Card
April, 1977 For Literature Circle (20) on Reply Card

wwWw americanradiohistorv com

33


www.americanradiohistory.com

Directional Antennas
{Continued)

tern. The last part of equation 2 is
the space phase from equation 1.
The Greek letter (f) “beta’” repre-
sents the combined angle, at any
given bearing, and expresses the
angle between the Tower Number
One and Tower Number Two
vectors at point “'P”.

For example, when p=0°, our re-
sultant total signal is the sum of
the two vectors, 1y, 1,,=2 I units. If
however =180°, the vectorial sum
will be O units. Thus the angle of
really controls the vectorial sum,
which controls our pattern shape. If
I assume W=90°, and S$=90°, I
would find the following vector
sums shown in Figure 5, at 0°, 45°,
90°, 135" dand 180° off the tower-
line.

In the early days of designing
directionals, many engineers simply
plotted up the vector sums at 10°
intervals and thereby determined
their overall pattern shape. It is
usually a bit more professional to
compute these vector sums at S5°
intervals, except in cases where a
smaller angular change is im-
portant.- In Table I the tabulation
used to compute these vector sums
is shown. The operation shown at

- the top of each column in Table I

34

is performed, and each column in
Continued,..

_, $=0

TOWER #2

Figure 3.

Figure 4.
Addition of two
mathematical
vectors.

Figure 5.
Variations
in phase angle

between vectors.

b i

45

135

180

TOWER LINE

VECTOR #1

Figure 6. :
Polar graph of unit vectors.

BROADCAST ENGINEERING
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TABLE 1
CALCULATING UNIT VECTORS

E = () [Fl fo° + F, ¥+ S cosp casa}

SUBSTITUTING = 1.001.0 /0 + 1.0 /90° + %° cosep-1.01.°

BA
i G
D—J

Uell BT el e D B F G H | s
¢ @WeosA DB cosC 1+D 4 sin C 62 R e o
g 190.0 1800 -1.000 0 0 0 0 ' 0 0
10° 88.6 178.6 -.999 001 .000001 .07 00059 00059 .024
20° 84.5 174,5 -, 99 .005 000025 .0% .0092 0092 0%
30° 17.9 167.9 -, 978 022 00048 209 0439 QTR
4p?® 68,9 158, 9 -.933 067 .0045 .359 129 13 366
50° 57.8 7.8 -84 deiE gE 533 284 308 555
60° 25,0 135.0 - 107 .293 -.0858 107 .500 585 = T65
70° 3.8 120.8 wrivee 488 - 2% 858 137 .976 . 988
80° 15.6 105, 6 -. 269 731 .53 .963 .928 1.462 LA9
%° 0.0 9.0 0.000 1.000 1.000. 1000.  1.000 2.000 1.414
100° -15.6 74.4 269 1. 269 1610 963 928 2.538 1,593
1109 -30.8 59,2 512 1.512 2.286 858 T3 3.023 1.738
120° -45.0 45.0 107 1.707 2.914 107 LS00 LAl 1.848
Dl CnShR 32.2 846 1. 846 3.408 533 284 3.692 1.921
140° -68.9 2.1 933 1.933 3,736 359 .129 3.865 1. 966
150° 1.9 121 978 1.978 3,912 209 0439 3,956 1. 989
160° “84.5 5.5 995 1. 995 3,980 .09 0092 3. 989 1997
170° -88.6 T .999 1.999 - 3.998 .024 .0005% 3. 998 1,999
180° -90.0 0 1.000 2.000 4,000 0 0 4.000 2,000

*REPRESENTS LENGTH OF UNIT VECTORS

LTS
[N
Ny i Zﬁ‘é “‘

&4 g’_ ]

Eink

Figure 7. Figure 8.

April, 1977

wwWw americanradiohistorv com


www.americanradiohistory.com

TABLE 11
CONVERTING UNIT VECTORS TOF, 1.

Ey < K [Eupit] mvim.

Cameraman’s
Headset...
Keeps the crew
“in touch

A professional TV Cameraman’s
Headset series specifically designed
to interface with existing Western
Electric circuits. Single side unit
receives intercom only. Dual side,
binaural unit receives intercom
and monitors program. Carbon
boom mike with optional push-to-
talk switch. Designed for comfort
and rugged dependability in every
day use. Keeps the crew in touch—
in or out of the studio. For complete
information please write:

PRADUCTS OF SOUNO RESEARCH

1rLELIE2X

COMMUNICATIONS, INC.

9600 ALDRICH AVENUE SOUTH
MINNEAPOLIS, MINN. 55420 U.S.A.
Europe: 22, rue de la Legion—d’Honneur,
93200 St. Denis, France
Canada: Telak Electronics, Ltd., Scarborough, Ontario

3g For More Details Circle (16) on Reply Card

- B c D
® B aad Kip 38,056 (19 BEARINGS)
S X 2
0° 0 0 OMVIM - 76112 (38 BEARINGS)
109 024 00059 32
; -0.0 (-FIRST BEARING)
&’ i i el 4,0 (-LAST BEARING)
30° o 0444 28.4 " s
72.112 (36 BEARING)

40° . 366 138 49.3 !

509 , 555 .308 74.8 "

60° , 765 . 585 103.1 "

70° . 988 916 133.2 " 196 MV/M/KW

80° 1.209 1,462 162.9 A/ 112

90 1.414 2,000 190.6 " =
100° 1.593 2.538 2141 K = 134.8 MVIMIKW
110° 1,738 3.023 234.3 "
1200 1,848 3,414 249.1 "
1300 1.921 3,692 258.9 "
140° 1, %6 3,865 265,0 "
1500 1,989 3.956 28,1 "
1607 1.997 3.989 269.2 "
170° 1. 999 3,998 269.5 !
180° 2..000 4,000 269.6 "

38,056

*COLUMN J FROM TABLE 1

Directional Antennas
{Continued).

turn is modified, or processed by
the next adjacent one. Column “J”
represents the vectorial sum ex-
pressed in units. These are plotted
on Figure 6.

Computing Power

In order to relate our unit vector
pattern to some specific size we
need to know the power of the
designed station as well as the RMS
efficiency of the pattern. For any
given pattern shape we will have an
RMS efficiency for 1 kW, for 500
watts, or even for S0 kW. The
relationship between these RMSs
varies according to good old
“Ohm’s Law”. Normally we use the
RMS at 1 kW as a standard, hence
by simple Ohm’s Law the RMS at
any other powér is the square root
of that power divided by 1 kW,
times the RMS at 1 kW. This is
shown in equation 3.

wwWw americanradiohistorv com

RMS(X Power) —

1 kW

You may now ask how does one
know what the RMS efficiency is
for a given pattern? This is
calculated by a formula known as
the Bessel Function Method. For
now let’s pass over this step and see
how you apply the RMS efficiency
to the unit vector pattern you
computed in Table L. '

In our example, assume we cal-
culated the RMS efficiency to be
196 MV/M for 1 kW, and we plan
to operate at 1 kW. By definition,
the RMS of any pattern represents
the radius (in MV/M) of a circle
which will contain the same total
area as the area which is en-
compassed by our pattern. Thus the
area of our pattern is nR2

Continued...
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Maximum Sound Performance
In Harris’ AM Transmitters.
High Technology Working for You.

For the loudest
sound and highest
efficiencies in AM
transmitters, Harris
offers the new MW-A
series.

Now included in the
MW-1A, 1 kw, MW-5A,
5kW, and MW-50A,
50kW, transmitters isa
built-in audio
processing circuit.

This circuit is
designed to increase
loudness up to 3dB.
When adjusted to

MW-1A, 100%
solid-state one
kilowatt
transmitter

"

station format, small
modulation peaks,
which hold the average
level down, are ,
reduced, allowing the
larger and more
powerful levels of the
audio signal to
modulate the
transmitter at the
maximum limit.

The new MW-A series
of transmitters with
PSM*, MW-1A, and
PDM*, MW-5A and
MW-50A, offer other
superior features...

m HARRIS

B

COMMUNICATIONS AND
INFORMATION HANDLING

MW-50A, fifty
kilowatt
transmitter

\

¢ PA efficiency ap-
proaching 90%

¢ 125% positive peak
modulation

e Low distortion

e Excellent transient
response

e Wide frequency
response

Forcomplete
information on the
world’s number one AM
transmitters, write:
Harris Corporation,
Broadcast Products
Division, Quincy,

1llinois 62301.

*Patented

MW-5A, five
kilowatt
transmitter

For More Details Circle (17) on Reply Card
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Directional Antennas
{Continued)

In order to convert our pattern
shape to this area, we need a
conversion factor. This is commonly
referred to as “K''. “K" 1s the
constant by which each vector sum
is multiplied to arrive at our final
pattern expressed in MV/M. This is
determined from equation 4.

RMS efficiency

K=
V. RMS, unit vectors
No. of bearings calculated
For the RMS efficiency in our

example | assumed 196 MV/M.
The number of bearings calculated,
means the number we computed,
normally 36. The RMS of the unit
vectors is tound by taking each of
the individual vector sums, shown
on Table I, column *“G" for each of
the 36 bearings; squaring that
value; adding up the total, dividing
by 36 and then taking the square
root. In fact RMS stands for the
root-of-the-mean-of-the-squares.
Table Il shows how I've taken

MAGNETICS, INC.

B—

MINNEAPOL /S

8125 PLEASANT BVE 50

(élal BB4-7393

the unit vectors of Table I, Column
“G", squared them, added them,
determined K" by equation 4 and
applied that factor to arrive at our
final pattern. This is plotted on
Figure 7.

‘Nulis And Lobes

If the currents in the two towers
are not precisely equal, their in-
dividual vectors will not perfectly
cancel at some bearing and cannot
produce a pattern null having zero
MV/M. In design the engineer will
often use unequal currents in order
to “fill in"" a given null, thus giving
a more stable pattern, and one that
is easier to adjust, since 1 have yet
to find anybody who can tune to a
null of zero MV/M.

In our example we used a phase
angle (V) which gave us just one
pattern null. If instead of W=90°, 1
had used W=116°, the resulting
pattern of Figure 8 would be
obtained. This example produces
two nulls, with a minor lobe in
between. Thus it 1s the phase angle
W which is important in producing

" the number of nulls, as well as their

placement angle along the tower-

too)
REBUILDING

© costs)

fied or adapted heads originally : :

“semi-pro” recorders. But there is more to MMI Heads

-than their professional perfarmance An all-metal face that

virtually eliminates oxide loading ..

?hap depth-of-metal of some ongma! equipment heads,

Fermrttmg relapping {under normal head wear) for

greatly extended head life .

brating of each head to i insure meeting or exceeding origi-

nal equipment specifications . ;

~ heads for Ampex, ITC, Magnecord Revox A-77, and
Scully.. Professiona! heads for professmnal

recorders — from MMI.

ALSO FROMMMI

(PROFESSIONALLY, OF COURSE) ..

REPLACEMENT AUDIO HEADS FOR AMPEX VR 1100,
1200 & 2000 VIDEO: RECORDERS
(Relappinig and refinishing of the complete columns,

line. The current ratio, as noted,
will atfect the depth of the nulls
and will also affect the amplitude
of any minor lobes. As the nulls fill
in, the lobes will grow.

Different Bearings

The reader should note that
math angles are not the same as
bearing angles. Mathematical con-
vention established that math
angles are measured counter-clock-
wise from the X-axis (east). Naviga-
tional Convention has established
that bearings be noted clockwise,
beginning at true north. This would
correspond to a math angle of
+90°. Not only does each system
have a ditterent reference point, but
the angles are measured in opposite
directions. Conversion from one
system to the other is therefore
obvious.

In following months I'll expand
upon this basic two-tower pattern
by showing some of the moditica-
tions with their formulas, and how
these result in shortcuts to com-
puting the final pattern. In addi-
tion, some basic computer pro-

grams will be explained. U

.More than twice the

. Individual testing and cali-

MMI has %-inch tape

s HEAD ASSEMBLY REFURBISHMENT AND

(Loaner Assemblies available for only the shipping

Jf - * HEAD RELAPPING AND REFINISHING

(No-Charge head evaluation)

NEW / MMI HAS HEADS FOR CART MACHINES!

For More Details Circle (30) on Reply Card
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Mies e irsanarss Signal Performemes
In Harris’ FM

o

Transmitters

with the MS=15 Exciter...

for the Sound of the Century!

e e e — —

f/ There’s no doubt about it,

|

your listeners will hear the
difference with the new Harris
‘K’ line of FM transmitters
featuring the MS-15 solid-state
exciter, employing Digitally
Synthesized Modulation
(DSM)* and overshoot
compensation. These advanced
design techniques ofter higher
stereo separation, and
increased loudness with no
degradation of audio quality.
DSM affords the ultimate in
stereo and SCA performance,

April, 1977

with 40 dB or better separation,
30 Hz through 15 kHz.
Modulation of the 19 kHz pilot
and crosstalk into the
subchannel are eliminated with
this technique.

The new Dynamic Transient
Response filter (DTR) allows no
greater than 2% overshoot.
Thus, a 2to 6 dB increase in
loudness can be achieved while
maintaining excellent transient
response, high stereo
separation, low crosstalk and
low intermodulation distortion.

—— ey S e == B = S

For the clearest, loudest
sound around, write for
information on the new Harris
FM transmitters with the MS-15
exciter to: Harris Corporation,
Broadcast Products Division,
Quincy, lllinois 62301.

*Patent applied tor

m HARRIS

COMMUNICATIONS AND
k"""_ INFORMATION HANDLING

For More Details Circle (29) on Reply Card
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Digrtal Framestore
Synchronizers

By Joseph Roizen

Photo by Donna Foster Roizen

If you were impressed by the
incredible closeups of Frank Short-
er during the Marathon in Mon-
treal, if you wondered about the
live remotes from the Republican
National Convention, or if you were
amazed by score overlays on TV
pictures from the Goodyear blimp
at the Superbowl, then you were
watching all of these color images
coming through one of television
technology’s newest marvels, the
digital framestore synchronizer.

With all of their options, these
newly compacted devices can syn-
chronize wild feeds from any
source, compress pictures into one.
quarter of smaller sizes, manipulate
the video signal for unusual special
effects, and even freeze single fields
or frames when that is necessary or
desirable.

Framestores are very new, the
first one having been introduced to
network television by NBC in April
1974 in connection with coverage of
championship tennis in Germany.
The NEC FS 10B used at that time
was not only rack mounted; it
occupied a full rack, stood six feet,
nine inches tall and weighed in at
550 pounds. Even at that, it only
stored one field at a time. In the
three short years since this historic
first, framestores have shrunk to
more manageable size and weight.
Currently, several models are nine
inches tall and weigh less than 100
pounds. What is more important is
that additional operation features
have been added to the basic
framestore capability so that wide
window time base correction, veloci-

Continued...
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Maximum Color Performance

In Harris TV Transmitters with TSB.

Because The Best is Getting

Even Better!

Now--Maximum color
performance...fewer
adjustments...in the new line
of Harris IF (Intermediate
Frequency) Modulated TV
transmitters, featuring the MCP
solid-state visual exciter with
TSB (Transversal SideBand)
filter.

The latest state-of-the-art
design techniques in the new
visual exciter/modulator

Conventional VSB filter...

include the TSB filter, which
requires no group delay
correction or tuning
adjustments...ever! Only 112
square inches in size, the filter
is mounted on a PC board in
the visual exciter. Harris
transmitters are also ready for
ATS.

For all this, plus great
stability, reliability, and the
truest color quality, check out

Harris’ new TSB filter...actual size

. \1(7

ki —I-

£

i
s jgm E

over 280 cu. ft.

the new line of Harris TV
transmitters.

For complete information
write: Harris Corporation,
Broadcast Products Division,
Quincy, lllinois 62301.

) HARRIS

CONMMUNICATIONS AND
INFORMATION HANDLING

April, 1977

— = rm ==

For More Details Circle (31) on Reply Card
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MICRO NET
WAVE WORK REMOTE  OTHER % ENG
l o SYSTEM
_L i i 7%
+ LIVE CAMERA
brdbdaboetob iR N
VIDED “
SYNGHRONIZER i : | PRODUCTION
FLMoHAN | swircrien
1 VTR
LOCAL REFERENCE
FILM CHAIN MASTER TRANS
e (L L T L AP TE B
VTR SWITCHER

Synchronizers
{Continued)

ty compensation, video compres-
sion, image multiplexing, field/
frame freeze and unusual special
effects can all be done with these
units depending upon the con-
figuration or optional additions.
All of this has been made
possible by the rapid strides in solid

state circuitry which have provided
4K random access memory (RAM)

chips that are small and reasonably

priced. Even now, a new wave of
16K RAMS will further improve
the size/performance ratio of the
newer framestores.

Digital framestore synchronizers

are not cheap; the entry fee is
about $50,000 and with all the bells
and whistles, the price tag can go
beyond $80,000. The good news is
that the DFS not only makes
operations simpler and easier, but
adds production capabilities which

Continued...
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s I D I L
DON'T GET LOCKED INTO AN AUDIO DA SYSTEM
UNTIL YOU'VE LOOKED INTO THE NEW

HOLLAND ELECTRONICS’ SYS

The HOLLAND ELECTRONICS, INC. SYSTEM 100
has.been designed o provide the broadcaster
with ‘a reliable, high quality modular audio

system that can fill a. wide variety of needs at
moderate cost.

SYSTEM 100 has been designed with the

e TOTALLY MODULAR |
® FULLY TRANSFORMER COUPLED
® WIDE RANGE OF GAIN

AND INPUT LEVEL

EM 100

careful attention to uggedness and reliability
that has earned HOLLAND ELECTRONICS an
excellent reputation with the major networks!

— For.complete specifications; call crwrife; —

V,\WWI;%HOLLAND ELECTRONICS, INC.

¥
{{= 970 East 92nd St., Bfooklyn. New York 11236 /212.649-7330

FEATURING: MODEL DA-100 DISTRIBUTION AMPLIFIER

MODEL UA-100 UNIVERSAL AMPLIFIER ® MODEL PA-100 POWER AMPLIFIER

For More Details Circle (18) on Reply Card
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Microtime 2020

A new signal processor
for better television pictures

Operational Mode

Copr

® @ ® s

J ‘)C A[m Vigeo Lusn Chirdema G Chucwenn Phofise Bt Up

* 5 %%

Output

Corrects Time Base Error
Increases Resolution
Reduces Visual Noise
Improves Color Quality

* Available in PAL and SECAM

Microtime, Inc.

1280 Blue Hills Avenue

Bloomfield, Ct. 06002

(203) 242-4242 TWX 710-425-2390

For More Details Circle (32) on Reply Card
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Transmitters

Love Our
/Viodulimiter.
The Competition
Will Hale Your
New Sound.

The BL-40 Modulimiter is a unique automatic AM broadcast
limiter, which will maximize modern transmitter performance.
Whatever your format—hard rock to classical, Modulimiter will
increase transmitter efficiency and extend coverage.

The BL-40's patented electro-optical attenuator provides smooth,
unobtrusive, true RMS limiting. An ultra fast F.E.T. peak limiting
section assures absolute protection from unwanted over modula-
tion without peak clipping. Attack time is essentially instantaneous.

Three separate meters indicate RMS LIMITING, PEAK LIMITING
AND OUTPUT LEVEL, simultaneously. All critical adjustments

are behind a front security panef. A “phase optimizer” maintains -

most favorable signal polarity permitting up to 125% positive
modulation without negative undershoot. ** Its the limit " in
todays broadcast fimiters. UREI quality of course

Available from your UREI dealer.

UlEi

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

Exclusive export agent: Gotham Export Corporation, New York

For More Details Circle (21) on Reply Card
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Synchronizers
(Continued)

are salable to clients, thereby
warming the hearts of the station
managers or accountants who are
usually only interested in that
magic term, ROI (Return On
Investment).

DFS units are steadily moving
into the broadcast industry in spite
of their steep dollar thresholds.
They are doing so because of what
they do and how they do it, and
while the four major manufacturers
(NEC, Micro Consultants, RCA and
CVS) claim varying features, the
general principles are the same and
will be described here.

Analog To Digital
And Back
The first thing a framestore must
do is have its video signals in
digital form so it can store them in
discrete uniform bits. The incoming

- video signal is sampled at three or

four times the color subcarrier fre-
quency (10.738 or 14,318 MHz) and
converted into an eight-bit form.
The analog to digital process is
done by a coder and the conversion
back to analog by a decoder. Since
every framestore synchronizer or
digital TBC needs such a pair, it is
called a “codec’” and represents a
fundamental building block in the
system. The codec simply accepts
normal video, converts it to digital
form, then converts the digital
signals back into standard video at
the output to feed the following
equipment in the chain. A good
codec degrades the video signal very
little and experiments have shown
that several cascaded codecs still
produce an acceptable picture.

In an attempt to prove the limits
of such. A/D/A conversion, Ampex
engineers put seven codecs in series
before noticeable degradation be-
gan to appear. The current contro-
versy in this field is whether the
sampling rate should be at three or
four times subcarrier. Proponents
of the X3 method claim it costs
less, needs less interconnects, and is
more reliable. The X4 adherents
point to improved resolution (due to
more samples), less picture impair-
ment allowing more conversions
and sampling positions that sit on
the quadrature points of the sub-
carrier cycle. In particular, the last

Continued...
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MOVE OVER RCA.
MOVE OVER COLLINS.
MOVE OVER HARRIS.

You'll see new vitality at CCA. New
thrust. New products. New people.
Professional broadcasters who know
where it's at — and how to get there.

A full line of AM, FM and TV
transmitters. Our new and innovative
circularly polarized, high power,
broadband FM antenna. Our TV
antennas. Our new solid-state, direct
FM exciter. Our new Optimod/FM
stereo generator processor. A new
high-speed AM limiter. And, much
more.

CCA continues its full line of
broadcast consoles and accessories,
featuring the modular CCA console
line, plus our QRK consoles,
turntables and accessories.

We have some surprises coming
along, too. Some that will make you
stop, look and listen — not once —
but again and again.

It all adds up to The New CCA —
on the move.

And we mean business. Visit CCA
in Booth 201 at the Sheraton Park
during NAB. You’'ll see we really mean
business.

The New CCA!

CCA Electronics Corporation » 716 Jersey Avenue * Gloucester City, N.J. 08030
(609) 456-1716 — or call CCA toll free: 800-257-8171 for Sales and Service Telex: 84-5200
In Canada: (416) 438-6320 or call toll free: 800-261-4088

For More Details Circle (35) on Reply Card
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Whatever
your film
chain, E V
can wrap
up your
Vidicon
heeds.

We have the tubes you,
need, when you need them.
We can send matched sets
—or singles selected for
-appropriate color channels.
Full technical back-up

_.service available. For

. technical data and details
of our very competiti
prices, contact us riow.

EEV NORTH AMERIGA

. ENGLISH ELECTRIC VALVE ‘NORTH AMERICA: LTD.

1 American Drive *-Cheektowaga, NY 14225
(71 6):632:6871 «~ TWX: (710) 523 1862

67 Westmore Drive * Rexdale, Ontario M9V3Y6
(418). 74529494 * Telex; 06 965864

‘A member of the GEC-English Electric Group-of Companies

For Maore Details Circle (33) on Reply Card ’
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OT TAPE

L iy - excluswely from

N\ /- HOHIPAG,

#"“\“

F ” g \

c 1Cartr|dge tape quahty equalto that ofihehnesl professional reel- to-reel mastermg
e types .+ HOT TAPE— ngh Output Transfer Tape-delivers up to 6dB greater
__output _over types used in_ mﬂsl broadcast_cartridges to date, That means:
.dramatqcally reduced‘ tape hiss . . . greater headroom for less aud:b:l:ty of audio
system white noise compnnenu . increased signal saturation for decreased |
~IM and other distortions. But, MOST IMPGRTANT you get studm perrfect..:
“reproduction of music and mmmercral spots. - -

- Hot Tape is available to special order in all factory inaded Fldehpac G
:.ur m hulk for reloadmg For detalls, conlact yout Fadehpac dlsmhulur today or |

i d . s i Gl ok B LT : ittt A o et ot

14 | noeupag

109 Gaither Drive - Mt. Laurel, NJ 08057 - (609) 235-3511

V.
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Synchronizers
(Continued)

factor is supposed to provide easier
manipulation of the digital bits if
they are accessed by external de-
vices for special effects.

Codecs are also getting smaller
and less expensive. Using special
hybrid ICs, Tektronix recently
showed a new unit that was half the
price and considerably compacted
when compared with current units.

The Framestore

The active picture memory in a
synchronizer can be either a field or
framestore. The field store needs
only half as much memory capacity,
but it limits the flexibility of the
entire unit. There is a half-line
vertical displacement of the output
under certain conditions because
the rate of input versus output of
the video signal is different. Field

~stores also cannot handle non-

synchronous switches and can ad-
versely affect the VITS and VIRS
signals.

Most better synchronizers now
store frames. Holding a clean field
of video, they can hot switch to a
new source without sync loss,
vertical rolls, or horizontal tearing
are eliminated regardless of the
phase of the incoming non-
synchronous video. This feature
produces a curious effect when
working with a remote signal which
may fade or disappear for short
periods of time. A sudden loss of
signal will cause the framestore to
freeze on the last good image and
keep repeating it until a good new
video signal is available, at which
point it will unfreeze and continue
as though nothing had happened.
For remote pickups when the pic-
tures are coming from a vehicle
that may suddenly go through a
tunnel or get into a microwave
blind spot, this is a very useful
feature.

A typical framestore has a solid
state memory with a capacity for
three or four million bits of
information. Conversion at an
eight-bit rate gives 256 discrete
levels for the video signal. This is
considered quite adequate for
broadcast quality pictures.

Synchronizer Operation

Incoming video is separated into
Centinued...

BROADCAST ENGINEERING
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AUTO-EDIT No Cost Editing for Your Quad VIR

Another FREE feature with R-MOD
new for Extremely easy to operate

R M OD Frame accurate assembly edits
T Provides for reliable remote editing

No expensive time code required

R-MOD Extends Life and Adds Intelligence for Your Quads

R-MOD gives your quads the Now Available for
tape handling and other intel-

ligent features of the latest VR-1200 TR-22

quads at a low price. |

VR-2000 TR-70
R-MOD is the intelligent

alternative to a new quad. - AVR-2 TR-600

VIDEO TAPE ADDRESSOR VIDEO TAPE EVALUATOR

Oft line high speed time code writer | Cicans and evaluates tape
Writes both control and cue Pays for itself in a few months
Saves VIR time | Evaluates tape 16 times faster
Saves VTR heads Saves VTR time

Cleans and rewinds tape | Times tape length—locates splice

RECORTEC, INC. as seen at N.A.B.
777 Palomar Ave., Sunnyvale, CA 94086 and MONTREUX

(408) 735-8821 TWX 910 339 9367
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Synchronizers (continuea)

two channels. Sync. and burst are
used independently to determine

" incoming time base errors and to

address each picture point to its
correct place 1n the memory. The
stored signal which has come
through the A to D converter can
now be clocked out by a generator
locked to studio sync and sub-
carrier. Under these conditions, the
framestore is a window of infinite
length (since it holds a whole
frame) and there is no need to
genlock the studio to the remote
signal since the framestore becomes
the buffer between the two non-
synchronous sources. As the digital
signals leave the framestore, they go
through a reverse conversion in a D
to A converter which makes analog
video out of them.

A video processor and sync pulse
generator combine to form new
sync, blanking and burst that are
inserted in the video for a cleaner
composite output signal. Having the
video signal in a digital form
obviously makes it possible to
perform other functions on it, and

these include both the time and
space domains.

Compression

Reading out the stored digital
bits at rates not equal to the
normal TV scanning standards will
produce images that are com-
pressed (or expanded) in size on the
monitor screen. Manipulation of
the relative read timing positions
the compressed picture in any
corner of the screen, thus providing
an easy way to insert a com-
mentator at a sports event with-
out requiring special and delicate
aiming of the camera. Even double
compression can be done to get
1/16th images interspersed with Y4
or full screen pictures. As the
software systems develop to manip-
ulate the digital video bits with ever
increasing sophistication, it be-
comes possible to do many things
that have hitherto depended on film
for accomplishment. Already dem-
onstrated have been framestore
accessories which produce con-
tinuous compression from full
screen to infinity, hall of mirrors
effects, image turnaround in any
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Measure all others against us

Other cartridge machines are copies of ITC’s, but won’t per-
form like ITC’s. The differences are inside. Design innova-
tions, master workmanship and superb customer services are
ITC marks of leadership in quality cartridge equipment. We'll
prove it with our famous 30-day guarantee of satisfaction.
Write. Or phone us collect: 309-828-1381.

Marketed in Canada exclusively by McCurdy Radio Industries Lid., Toronto, Ontario

Form 113-0004

bench mark
cartridge machines

INTERNATIONAL TAPETRONICS CORPORATION

2425 SOUTH MAIN ST., BLOOMINGTON, ILLINOIS 61701

© 1975 by ITC
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place, sectional magnification and
many other computer-controlled ef-
fects too numerous to mention.

Applications

As an instant action tool, frame-
stores get quickly assigned to doing
those hot stories that American
television is justly famous for.
Much of ENG depends on in-
tegrating a live news feed from a
remote camera into the studio’s
daily news coverage. Framestores
avoid the danger of genlocking the
studio to an outside source and add
a smoothness to switching in or
overlaying the wild feed without
picture breakup. The ultimate use
of this feature was at the Republi-
can National Convention in Kansas
City last August when CBS, using a
flotilla of Minicams, Microcams
and flash units, hooked up six
framestores (one per feed) ahead of
their switcher so that everything
coming in was synchronous at the
switcher input.

During sports or news programs
when a commentator in one corner
is an advantage, the compression
feature makes it easy for the
director to get the picture com-
bination needed. No crayon marks
on the viewfinder, no heads getting
out of the frame with slight move-
ment and no jangled nerves on the
camera operator trying to corner
the subject on the little monitor;
instead, the full shot is shrunk
proportionately and moved to the
desired location with a joy stick.

In post-production on program
or commercial material, the DFS
really shines; for it can now elec-
tronically create a large range of
effects that just a short time ago
needed a film original and a week
at the lab where the complex
opticals were time consuming and
costly.

Digital framestore synchronizers
are here to stay, and as they
become more versatile and more
economical, they will spread to
wider ranges of television opera-
tions in studios and production
houses.
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How did these broadcasters
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get aheadof
the competition?

... ' “The Compositor has excellent fonts-- theyre clean, they are sharp-
looking, and they are distinctive... we have as much memory storage
as we're ever going to need. . You can change directly from any page
to any other page without any problem whatsoever- you don‘t have

; to stick with the original sequence. The Compasitor gives you super
KING TV5 flexibility.” —Don LaCombe, KING Production Manager

“The Compositor’s on-air display is a
marvel... head and shoulders superior
to the competition. We've virtually
L

discontinued using hotpress for supers.”

—Galen Daily, KRON Program Manager KRON - SAN FRANCISCO

“We used the Compositor for the first time on election night. We
were very pleased with the clarity and color. |I'm sure we had the
best election show in town that night.” —Donald Loose, Manager
WTMJ News Operations

“We used our new Compositor system during the elec-

tion and were very happy with it. 1t seemed to me

that the character edging made our display easier to '*F'VK 3 W
read than the competitions’. We moved ahead of the

other stations soon after the election results started

~comingin.” —Terry Harrison, KTVK-TV Engineer

"*...the election went like clockwork--i couldn’t
have asked for anything better, The Compositor
display is clear and easy to read...you just glance at
itand you've got it, We were ahead of the com-
petition getting numbers on the air.”” —Tom
Craven, KGW Production Manager

| feel, was in large measure due to the Compositor. It's easy to use, and
prevents a great deal of possible error, Where the TM unit really shines

is its computer interface with the character generator, which eliminates .
the extra step of manually entering the election results.” - '

W WOorTYV

GRAND RAPIDS

“We were well ahead of the competition election night... the reason, .

—Bill Gill, WOTV News Director

These broadcasters agree: with or without the TED election
reporting option, the new Compositor | Titling/Graphics
System offers a superior on-air look. With graphic-guality
fonts and instant access to any page in memory at any

time, the software-based Compositor | provides the fast
on-air operation demanded by production personnel, the
artistic quality demanded by advertisers, and the com-
petitive edge that broadcast management is looking for. For
details, please call Jack Daniels at (801) 972-8000.

A TeleMation - Compositer T

the discovery people
P.O. Box 15068, Salt Lake City, Utah 84115
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[ Hannay makes super reels to handle broadcast
andpower cable for the bow! games, the Olympics
and all of your special remote broadcast events.
Choose standard designs or we'll custom build
the reels you need.

Write for descriptive literature.

l SEND FOR
YOUR FREE
CATALOG

|.". CLIFFORD B. HANNAY & SON, INC., WESTERLO, NEW YORK 12193
T
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Thefrillis gone.

Beaucart|l.

If you thought our original Beaucart® tape cartridge
machines were something, just wait until you get a look
at our new Beaucart Il. Great features! No frills! And
lower price! Meets or exceeds NAB specs, of course.
Incorporates the unique Beau pancake motor and our
own Beau audio heads. Mono Record/Playback or Play-
back only for A-size carts in a compact 534 x 15" x 5%
machine.

Let us tell you all about Beaucart Il today. Write for our
free brochure or call (203) 288-7731. Beaucart will per-
form for you!

Umc BEAUCART DIVISION
UMC ELECTRONICS CO.

460 S ackett Point Rd. North Haven, CT 06473
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Lew Evenden, Director of Engineering for WPTV,
Palm Beach, Florida, has retired after 20 years of
service with the station. Lew was honored at a cham-
pagne-cocktail reception, attended by friends, family
and staff, held in the studios. Honored guests
included Donald L. Perris, President and Chief
Executive Officer of Scripps-Howard Broadcasting
Co.; Edward D. Cervenak, General Manager of
WENS Television, Cleveland, Ohio; and Don Mercer,
Vice President of Station Relations for NBC in New
York. Perris presented Evenden with a silver plaque
with a resolution of appreciation for his years of
service with the company, signed by the board of
directors.

Evenden was born, raised and educated in upstate
New York. His hobby of radio became his life’s work
beginning in the 1930s when he became instrumental
in the planning and installation of many radio
stations on the east coast. With the advent of
television, Evenden turned his interest to the video as
well as the audio portion of the broadcast industry.
He not only planned and built many television
stations in the southwest United States, but in Cuba
and Guatemala as well.

There have been many firsts at WPTV, and
Evenden has played a vital part in all. It was
Evenden who made it possible for WPTV to be the
tirst station in Florida to place their master control
room on a computer operation, not to mention the
complete installation of a new transformer and
tacilities. In the early 1960s Evenden designed and
supervised the building and operation of WPTV's
first remote facilities using a microwave system.
Evenden not only supervised the process of converting
black and white television to color, but relocated
complete studio facilities from Palm Beach to West
Palm Beach in 1970. ‘

William R. Gruenwald has been named Vice Presi-
dent, Marketing, for Harris RF Communications
Division...John A. Burtle will be responsible for
program automation product program as Broadcast
Electronics’ Director-Automation Products.

BROADCAST ENGINEERING
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Andrew F. Inglis has been elected President of
RCA American Communications, Inc., succeeding
Philip Schneider who assumes the position of Exe-
cutive Vice President, Operations and Engineering,
for RCA Americom....Neil R. Vander Dussen has
been promoted to Division Vice President and
General Manager of RCA’s Commercial Communi-
cations Systems Division....J. Edgar Hill is succeeding
Vander Dussen as Division Vice President and
General Manager of Broadcast Systems....D. Gerald
Smith has been appointed RCA Broadcast Systems
Sales Representatives tor Nevada, Utah, southern
Idaho, Oregon and northern California.

Leroy Wallace, a 30-year veteran in broadcasting,
has been appointed Director of Television Products
for CCA Electronics Corporation....Howard L. Crispin
is promoted to Senior Vice President, Communica-
tions for Scientific-Atlanta.

Jay Luber has joined JVC Industries, Inc. as the
District Manager for an area spanning Washington,
D.C. to West Virginia...Jerome W. Hull has been
elected to the Ampex Corporation’s Board of
Directors. He succeeds Henry A. McMickling, who
has served on Ampex’'s board since 1948.

R. Dennis Fraser has been appointed Manager,
Broadcast Equipment Division, NEC America, Inc....
Philip N. James has been named to the new position
of Director of Administration and Planning of Deluxe
General, Inc.

Lee Tate, newly appointed President of the Tape-
Athon Corporation- has announced a restructuring of
the firm’s operations, and the appointment of a new
management team. The staff will include Wally
Rubin, Executive Vice President and Director of the
Sales/Marketing Division; Joe E. Otis, Director of the
Audio Products Division; and Rebert Haller, Director
of the Operations Division.

Bruce R. Pollack has been appointed Sales Admin-
istrator of the Professional Products Department of
Sharp Electronic Corporation....Bob Moore and Jerry
Bauer have been appointed as Sales Representatives
for Tandberg of America, Inc.

S. L. Thomas is the new Director of Marketing for
SC Electronics, Inc....George B. Honchar has moved
from Director of Special Projects to Vice-President at
Imero Fiorentino Associates, Inc.

Dr. Wesley T. Hanson, Jr., a vice president of
Eastmah Kodak Company and Director of the Kodak
Research Laboratories, has announced plans to retire
June 1. He will be succeeded by Dr. Leo (Jack)
Thomas, Jr., currently an Assistant Director of the
Research Laboratories. Dr. Hanson received his BS
and MS degrees from the University of Georgia and
his PhD degree in chemistry from the University of
California.

Dr. Hanson has received many honors for his
scientific research including the Distinguished In-
ventor Award by the Rochester Patent Law Associ-
ation citing his invention of the color coupler
masking system that made Kodacolor film possible.
He received the Herbert T. Kalmus Gold Medal
Award from the Society of Motion Picture and Tele-

Continued on page 52

April, 1977

some inventions
SAVE you TIME,

WORK & MONEY

TERD ADRJUST

)

THIS ONE DOES ALL THREE

Color sub-carrier burst phase requires close attention
to prevent visible color faults (objectionable hue
shifts) during a production or duping. Especially if
you want to keep normal fleshtones when using
special effects, supers and chroma key during color
productions. Phase shifts greater than 5 degrees can
distort normal fleshtones creating visible color faults.
This can result from mis-adjusted video equipment or
from various cable lengths and amplifiers which create
delays and different burst angles according to their
location in a color video system. Phase shifts could
also result from normal aging of various components
throughout the video system. You can check for
phase shift the old way or the VACc way.

Pad by

- ; e
phase shift checked the OId way

lphase shift checked the VACC way

VACC's Burst Phase Meter (model BPM-1) is a $599.00

replacement for most vectorscope applications. The unit

requires only ac power, video and subcarrier inputs. An
easy-to-read analog meter indicates phase shift in the
video burst relative to the subcarrier over a full 180
degree range with 'z degree accuracy. (360 degrees
phase range can be obtained with a coax delay line).
NEW! You saw it H-Phase Meter
at NAB...now avail-
able for immediate

and H-Phase...all in one unit!
delivery. ?

$729.00 list.

USA (303) 667-3301
Canada (Toll Free) (800) 261-4088

VIDEO AIDS corporation of colorado

327 E. 7th St.
Loveland, Colorado 80537
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Option 02...includes Burst Phase
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Schneider

*1‘0 “x: Studao
1 'X_iStudao/OB
. 13x Studio

 15x wide angle
20X Special
30 x Standard
30 x wide angle
¢ 30x%Tele/OB

i ?;25—1 5
o ey

1.7/14-150

-.'1 7/14.5-190

1.7/12.5-190
2 /17-340
1.7/16-480
1.7/12.5-375
1.7/26-800

TV Lenses for
1!/s" Plumbicon Cameras.

11 X Studio/OB
13 X Studio

15 X wide angle
30 x Standard

30 X wide angle
30 Tele /0B

2.1/18-200
2.1/18-235
5.1/16-240

- 21/20-600

2.1/16-480
2.1/33-1000

TV Lenses for
ENG Cameras

6 X Standard
10X Special

1.8/12.5-75
1.8/10-100

Jos. Schneider & Co., Optische Werke
&3 947 - D-6550 Bad Kreuznach
& 0671/6011 - 042800 -
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SOCIETY OF

BROADCAST ENGINEERS, INC.
P.Q. Box 88123, Indianapolis, Indiana 46208

Glenn H. Lahman, Pittsburgh, and John M. Lyons,
New York, received the highest honor conferred by
the Society of Broadcast Engineers when they were
named SBE Fellows at the Society’s annual member-
ship meeting, March 27, in Washington, D.C. This
status is reserved for engineers who-have rendered
conspicuous and distinguished service to the Society.
The election of Lahman and Lyons to this level brings
the number of such Fellowships awarded to sixteen.

Lahman, engineering manager of KDKA/KDKA-
TV, has just completed two consecutive terms as
president of SBE. Lyons, facilities planning engineer
for Riverside Broadcasting Corporation, is beginning
his fourth year as a member of the Society’s board of
directors and ‘has been instrumental in the success of
three New York City SBE Regional Conventions.
Both men have served significant terms as chairmen
of their respective SBE Chapters.

‘Other broadcast engineers who have achieved
Fellowship during the Society’s 13-year history are:
Glenn Boundy, Miami, Fla.; Albert Chismark,
Fayetteviile, N.Y.; Harold Ennes, Beech Grove, Ind.;
Robert Flanders, Indianapolis, Ind.; Charles Halli-
nan, Binghamton, N.Y.; Harold Kassens, Washing-
ton, D.C.; Leo Reetz, New York, N.Y.; Joseph Risse,
Seranton, Pa.; Orville Sather, Teaneck, N.J.; Lewis
Wetzel, Casco, Me.; Martin Williams, Indianapolis,
Ind.; John Wilner, Trenton, N.J.; Benjamin Wolfe,
Baltimore, Md.; and James Wulliman, Milwaukee,
Wisc.

Membership Response
The SBE ex-officio Executive Committee held a
special meeting in February to find ways of more
efficiently responding both to members and to
potential members, particularly in the following
areas:

People

Continued from page 51

vision Engineers in 1956, the Progress Medal Award
in 1966, Honorary Masters of Photography Degree
from the Professional Photographers of America in
1958, and the Progress Medal Award from the
Photographic Society of America in 1976. He holds
several patents and has written for numerous
scientific and technical publications.

The Board of Directors of the National Cable
Television Association has announced the results of
elections for four officers who will lead the
association during 1977-1978. Elected were: Daniel
Aaron, Vice President and Co-founder of Comcast
Corp., Bala-Cynwyd, Pennsylvania, Chairman; Robert
Hughes, President of Communications Properties,
Inc., Austin, Texas; Edward M. Allen, President of
Western Comimunications, Inc., Walnut Creek,
California, Secretary; and John C. Malone, President
of TeleCommunications, Inc., Denver, Colorado,
Treasurer.

BROADCAST ENGINEERING
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e Applications for new membership
e Status of candidates for “‘grandfathered” certifica-
tion
e Information about the certification examination
program
o Chapter information
e General questions addressed to the Society’s
National office
The response to the Senior Broadcast Engmeer
“*grandfathered” certification program has been so
tremendous that the Indianapolis office has been
literally inundated with applications. As a conse-
quence, normal communication with the membership
has suffered some unavoidable delays. Therefore, the
ex-officio Committee has authorized an expansion of
the Indianapolis office. We will not only add space,
but we will also hire an additional person whose job
it will be to handle membgrship and Chapter corre-
spondence. In addition, we have approved the hiring
of a third person who will be responsible for the
paperwork resulting from the certification program,
both in the *‘grandfathered’” phase and in the soon-
to-be-implemented examination phase.
The SBE National headquarters will continue to
- function under the direction of R. Michael (Vince)
Flanders, assistant secretary-treasurer of the Society
of Broadcast Engineers.

Qualifying Exams

Preparation of the certification examination is
nearly complete. Jim Wulliman is shooting for finali-
zation by April 15, with the first nationwide qualify-
ing exams to be given on or about June 15. SBE is
working with the University of Wisconsin-Milwaukee
to evaluate the testing procedure, rather than with
the Educational Testing Service, Princeton, New
Jersey, as reported earlier.

SCTE Relocates In D.C.

Effective April 1, 1977, the Society of Cable Tele-
vision Engineers will relocate its national headquar-
ters in Washington, D.C. under the direction of
Judith Baer, SCTE’s executive director. For the past
several years, the Society has been headquartered in
Ridgefield, Connecticut, with supplemental support
from Baer in the metropolitan Washington area.

Robert Bilodeau, vice president of engineering at
Suburban Cablevision and president of SCTE says,
“With the Communications Act rewrite about to get
underway, the new administration and changes forth-
coming within the Federal Communications Commis-
sion, it makes sense that SCTE should establish itself
in Washington.” Founded in the late 1960’s by a
handful of CATV industry engineers and technical
personnel, SCTE has grown to be the largest indi-
vidual-membership organization in the cable tele-
vision industry. “Our greatest period of growth has
been within the past twenty-four months,” Bilodeau
continues, ‘“‘but that’s just a start toward realizing
our goals and potential.”

SCTE will staff its new offices with sufficient cleri-
cal support to service the Society’s membership re-
quirements. Beginning at the April 1 date, the
Society’s new address- will be 1523 O Street NW,
Washington, D.C. 20005. New telephone listings will
be area code 202-332-3598 and 332-4466.

April, 1977

PROTECTION
ASSURED
"AGAINST
LIGHTNING
1049 Stations Use
The Wilkinson

Line Surge
Protector
IT REALLY WORKS!

{ /7 ‘ ( FL.J,
J P.O.Box 738
Trainer, Pa. 19013

ELEGTFIONICB INC 1(215)497-5100
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Wilkinson Electronics Canada Ltd.
15 McCulloch Ave., Rexdale, Ontario
Canada MO9W 4M5 (416) 247-9741

- Wilkinson
‘Self Testing
Slllcon Rectifiers
Replace Directly
Mercury Vapor
Tubes

Self Testing — A neon indicator for
each diode warns of failure.

* Direct replacements available for all
diode rectifiers — no rewiring
necessary.

‘Repairable — any component can be
replaced easily.

200% Safety Margin on Voltage —
300% on Current.

Fully Guaranteed.

Wn&@@um@@mmm;

ELECTRDNICS. INC. 21 5)497 5100
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Sound Dynamics delivers

the multiband audio processor
as seen at the NAB Convention

Maximize your modulation with Inovonic’s Multiband Audio Processor for
AM and FM broadcast use. Model 230 features eight independent bands
with individual threshold and compression ratio adjustments, gated
expansion to prevent “pumping”, program-controlled phase inversion and
adjustable limiting symmetry provide unequaled transmitter output. All, for
as little as $1500.00. Delivery from stock — limited quantity. Order now!

Sound Dynamics specializes in audio equalizers, cartridge accessories,
limiters, magnetic tape heads, microphones, mixing consoles, recorders,

. recorder electronics, reproducers,
For All Your Audio Needs speakers, tape degaussers, test tapes,
Contact:

tonearms and turntables. In addition,
we offer complete Ampex rebuilding
services and custom.console cabinets.

sound dynamics. .
P.O. Box 32055, San Jose, CA 95152 (408) 926-3588
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The New orkers Who Hustle the Windl

Street life in a metropolitan area But helping people help them-
selves isn't an easy fask. Simply put, it
demands community support—Your sup-
port and the support of local and state
governments.

often inspires genius. And that genius can
be funneled two ways—good or bad.

The 141th Street Movement in Man-
hattan’s Lower East Side has funneled their
genius on the good side with a unique
energy saving project involving windmills
and solar panels.

This project is just part of the Emer-
gency Energy Conservation Program op-
erated by the Community Services Ad-
ministration. CSA has established many
demonstration programs designedtofind
new and better ways to help the poorand
elderly cope with what for them is a con-
tinuing energy crisis.

The program has a broad base,
covering everything fromdevelopment of
tow cost solar heating and wind genera-
tors o experiments with energy conserv-
ing farming technologies.

If you think this effort is worthwhile, -

take action; contact your local Commu-
nity Action Agency or Community Ser-
vices Administration Washington, D.C.
20506.

There are thousands of people who
want to help themselves. Like the 11th
Street Movement—they learned how io
catch the wind, so they'll no longer be a
victim of the elements.
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This is the official column of the American
Society of TV Cameramen (ASTVC). The
ASTVC can be contacted by writing to: P.O.
Box 296, Sparkill, NY 10976. (914} 359-5985.

Take 1!...Paraphrasing
Dagmar: “There’s something
I've got to get off my chest!”

Unidentified sources tell us that
the Academy of TV Arts &
Sciences is in trouble...Maybe one
of the reasons (if we might venture
a guess) is that one of the prime
reasons for their original formation
way back, has been forgotten...
Then again, it may be that they
have not completely forgotten their
raison d'etre, but instead have
found that trends within the in-
dustry have forced certain facts-of-
TV-life upon them...

What we are saying is simply
this: The majority of productions
considered, and the majority of
awards given, are not really from
the TV area! When we say this, we
automatically exclude those pro-
grams coming under the news &
special events headings. However,
the serials, police stories, situation
comedies, etc....etc....are not pro-
duced by the nets, affiliates, or TV
production houses...They do not
employ electronic gear or per-
sonnel...In essence, they are the
“new” form of Hollywood produc-
tion made for the home screen
rather than the theater...At the risk
of retelling you what, I am sure,
you already know it bears repeating
that Hollywood never intended to
lose its audience and market for
very long...When the post-War in-
troduction of TV did indeed change
the entertainment style of Ameri-
cans and did indeed cause the film
industry some concern, big changes
were undergone by all the major
film studios...Someone at one of
their Think-Tank sessions must
have said, ‘““Aha! If we can’t zing it
to them in the theater, C. B.
(Editor’s note: not Citizens Band)
let’s zing it to them at home.” And
that’s exactly what happened...Over
the- years, more and more of the
fare seen on TV came from the

BROADCAST ENGINEERING
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Just A Friendly
Reminder

In case it happened to slip your mind
= and you are one of the few remaining
directional stations yet to comply with

; paragraph 73.69 of the FCC Rules ... you
j. have until June 1, 1977 to have in opera-
; ;f'f tion a ""Type Approved’’ antenna monitor.

5, WE CAN HELP YOU

5.}(5 We have supplied over 90% of all “Type
W® Approved’ antenna monitors (both meter
and digital readout) now in service.

We invite your guestions concerning installa-
tion, operation, remote control, sampling sys-

ﬁ b tems, etc.

.E_J YOU CAN HELP US

When the last deadline rolled around our order
backlog resulted in an eight month delivery cycle,
If you order now, you can avoid the last minute
rush; we can deliver as required; and you will not
risk missing the June deadline.

ASK THE EXPERTS!

gmmc lVSTHUME/I/TS

932 Philadelphia Ave. ® Siiver Spring, MD. 20910 @ (301) 589-2662
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Take 2!...While we’re at it...

How many times have you pro-
tfessional engineering types out there
heard someone watching some event
on the tube remark: “I'd enjoy it a
lot more if the damned cameraman
didn't zoom in and out so much!”’
or “Why all the fancy footwork
with the cameras...can’t they hold a
scene until 1 see what's happen-
ing?”" or “All those effects are
giving me a headache!”

When you next hear remarks
similar to those above, could you
please point out to this uninitiated
friend of yours that within the
ranks of control room personnel
there happens to be someone called
a director... This person is all-know-
ing, talented and gifted with the
rare ability to sense what will send
those hundreds of thousands of
viewers ‘‘out there’' into sheer
ecstasy! Usually a pleasant, easy-
going person...comes the witching
hour (Air Time!) and our director
now becomes a Svengali...mesmeri-
zing the entire operating crew so
that they become simply an exten-
sion of his creative self thereby
lending their individual technical

Continued on page 57

filmmakers. Less and less

trom NBC, CBS or ABC.

At first it was pretty good; you
could always count on seeing some
good movie that you might have
missed. Movies (on TV) were get-
ting better; so was the financial
report in Hollywood.

But while the late late shows
were featuring some awfully good
movies made originally for the
theater, the early evening programs
were increasingly becoming mass-
production film fare designed and
produced for TV consumption.
Well, now...what was the Academy
to do?..Emmy awards can’t just
collect dust on the Academy’s
shelves...they have to be awarded...
to someone...for something...The
end result was that the Academy
found itself in the unenviable posi-
tion of vying with the Granddaddy
of award givers...the Academy of
Motion Picture Arts & Sciences. In
effect, awards were going to per-
formers, directors, technicians...and
even the studios of an alien (though
related) industry...Was this really
representative of the TV industry...
and its Arts & Sciences???

came

C b -? .

MODEL AT-51
AUDIO TEST SYSTEM

TOMAC brsraomenss 555 -_

The AUTOMATIC
Audio Test System

That Measures. . .

® Harmonic Distortion

= Intermodulation Distor-
tion

m Volts

ndB

®m Signal + Noise /
Noise Ratio

& Wow and Flutter

m Stereo Phasing

= Differential Gain in
Stereo Channels

Contact Us Now For Complete
Details And Descriptive Literature.

932 PHILADELPHIA AVE.

SILVER SPRING, MD. 20910
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Here's everything you need
to pull an FM Proof!

The first COMPLETE FM Proof
Manual ever offered

Here’s everything you need to comply
with the FCC’s annual
proof-of-performance test. Every
procedure, every detail is speiied out
step-by-step in simple, concise
language—all reviewed by the FCC. You
save time, money, headaches—and
you're sure of doing it right the first
time.

Broadcast Engineering’'s FM
Proof-of-Performance Manual includes all
required logging forms for pulling both
mono and stereo proofs. A complete
chapter on FCC Rules. Dozens of helpful
troubleshooting tips and time-saving
measurement and logging techniques.
Detailed procedures on how to pre-test
your station before pulling the Proof.

And more.

Your FM Proof Manual shows you

* how to prepare the test equipment

* how to connect the test equipment

¢ an efficient method of measurement and

a look at the performance requirements

how to use the data summary sheet and

evolve the graphs

* how to comply fully with FCC rules and standards
PLUS...you get individual replaceable forms for
completing the equipment performance tests.

IMMEDIATE
DELIVERY!

Use this
coupon to
make your
life easier!

BROAGDCASTENGINEERING .

P.O. Box 12901, Overland Park, Ks. 66212

All this in one package. And all for $6.95

SPECIAL OFFER!

Order Both Manuals AND SAVE!

JPlease send me copies of the FM
Proof-of-Performance Manual @ $6.95 each
" Proof of [iPlease send me copies of the AM
Pel‘fon“ance Proof-of-Performance Manual @ $6.95 each
' ual I [IPlease send me sets of the FM and
BROADCaST AM Proof-of-Performance Manuals @ $12 for BOTH.
[JMy check or money order is enclosed [JPlease bill me
Name
onLY $12 for both! Address
Over 2,500 AM manuals _
now in use City
and 1,500 FM manuals State )
Volume discounts available @
on request. NOTE: Broadcast Engineering pays the postage on all orders! DM 3/77
l — — J
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Zoom In!

Continued from page 55

skills to his supreme effort of
blending optics with electronies and
producing (for the viewer) that
headache your friend originally
complained about...

Take 3!...Wait until next time...
& Get it in!

Come our next column, we hope
to be able to get it all in...all those
fantastic photos taken at the NAB
...with Ron Merrell and all the boys
...Maybe there'll be some shots of
the new gear manned by ASTVC
personnel??? Better look for the
next issue...and if you are not now
getting your BE mailed to you, ask
us for the BE subscription coupon.
All ASTVC members should have
been sent one in the mail.

Our newsletter editor, Lois
Filippi, tells us that she would like
all you guys out there to write to
her...we don’t know just why, but
we suspect that she would like to
get to know you for professional
reasons. (???) How about it guys...
tell her about yourselves. and send
some photos of you and your
camera or editor or switcher...

Till next time...

Fade To Black...

This
Publication....

is Available in
MICROFORM

For Complete Information

WRITE : . .
University
Microfilms
International
Dept. F.A. Dept. F.A.
300 North Zeeb Road 18 Bedford Row
Ann Arbor, M| 48106 London, WC1R 4EJ
US.A. England
April, 1977

Chroma Keye—f

Model 7200

LI Best 5/N ratio in the industry

O] Operates from remote feeds—no dedicated camera needed

L1 Chroma-keyed output from two encoded video Inputs--no
switcher required

[ Keys on any color in the NTSC spectrum

L] Zero chroma delay

LI Comb filter for minimum noise and “chroma crawl!”

L] Sync adding capability for non-compaosite inputs

Write or call today for complete specifications.

DYNASCIENCES | V<= produets

e Road, Blue Bell, PA. 10422
A SUBSIDIARY OF clgl_igto.aker

Tel 215) 643 0250/Telex 84-6358

For Mare Details Circle (47) on Reply Car

IMERO FIORENTINO ASSOCIATES
announces its sixth

Television
Lighting & Staging
Seminar,/ Workshop

Authoritative instruction covering the spectrum of current techniques,
given by television's most experienced production personnel including
Imero Fiorentino, Bill Klages, E. Carlton Winckler, David Clark and
George Riesenberger.

pATE June 13 thru 15, 1977

LocAaTiON [he New Jersey Public Television Studios
(near Princeton, N.J.)

cosT $385. includes get-together cocktail/dinner and lunches.

FOR MORE INFORMATION Please call (212) 787-3050, or write
Education Division, Imero Fiorentino Associates, Inc., 10 West 66th
Street, New York, N.Y. 10023

For More Details Circle (48) on Reply Card
57
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TRANSMITTING TUBES
EIMAC - RCA ~ EEV
i VARIAN

Guaranteed

AMPEX

Lowest
Prices

- Factory-Fresh New Tubes.

Guaranteed
Fastest
Deliveries

All Tubes in Stock.
Immediate Deliveries.

Ask for complete details
on our Exclusive Price
Insurance Policy.

CALL TOLL-FREE

{800) 221-6844

For lowest prices, fastest
deliveries.

CALVERT

ELECTRONICS, INC.
220 East 23rd Street
New York, N.Y. 10010

For More Details Circle (49) on Reply Card

Accurate Sound Corporation
can now offer the new 2600
transport with MCI JH5 elec-
tronics. 1 year parts warranty
with 90-days labor.

Without Cabinet
$2675.00 mono
$3265.00 2-channel
$4645.00 4-channel

Walnut Formica Console
$2995.00 mono

$3595.00 2-channel
$4995.00 4-channel

Write for complete specifications
and our new Spring 77 Catalog.

(m\ AccurATE SoUND CORPORATION
@ 114 5th Ave.

@) Redvood City. CA 94063 4
415-365-2843,

58 For More Details Circle (50) on Reply Card

WEW PRODUGTS

Miniature Broadband
Step Attenuator

Narda Microwave has developed
a new custom engineered broad-
band miniature OEM step attenua-
tor which operates over the entire
DC to 18 GHz frequency range in 1
dB steps to 69 dB. This miniature
step attenuator features field re-
placeable attenuator capsules that
will eliminate long downtime.

It is designed for use in high
reliability S0Q systems and appli-
cations where space and weight are
at a premium. This attenuator uses
the unique Narda detent which
assures resetability to better than
0.05 dB to 18 GHz. It has been
designed to be mounted through
the front panel and can employ any
standard connector configuration.
This miniature step attenuator is
only one sample of the custom
engineered attenuators designed by
Narda to meet specific customer
requirements.

For More Details Circle (70) on Reply Card

Audio Switching Module

Modular Audio Products New
Model 4011 FET Audio Switching
Module provides four fully inde-
pendent, remote-controllable audio
switch circuits on a compact,
plug-in PC card, with gold plated
edge.contacts.

Ideal for use in high quality
professional audio applications,
Model 4011 may be utilized indi-
vidually, to perform various switch-
ing functions in console mixing
channels; or in multiples, to form
large or small Matrix type switch-
ing/routing systems.

Designed for optimum perfor-
mance in 600 ohm balanced or un-
balanced circuits, Model 4011 fea-
tures: High Speed -2 microseconds
from On to full Off state (-100 dB
at 1 kHz, + 4 dBm input Nom.).
Low Distortion - 0.07 percent at +
4 dBm output, 1 kHz; and High
Input Level capability - +22 dBv
Max. Frequency response of the
unit is extremely flat from DC to 20
kHz (-0.1 dB Max). Power require-
ments: £15VDC at 10 mA Max.

wwWw americanradiohistorv com

QUALITY TALKS

WKY

Oklahoma City, Okla

Continental’s new 5/10 kW AM
transmitter is setting records for
acceptance. It has performance
and efficiency, with the cleanest
sound around. Listen to Continen-
tal: quality talks.

Write for brochure: Continental Electronics

Mfg. Co. Box 270879 Dallas, Texas 75227
(214) 381-7161

| @uﬂ@@ﬂﬁ@@ Sor

reel to reel
audio recording

aAamvipex and Scotch
all professional grades

TAPE
on reels or on hubs

EMPTY .l sizes, widths
REELS and hub types

BOXES for all reels, in various colors
LEADER-, TIMING-& SPLICING TAPES |

Top Quality Competitive Pricing
Immediate Shipment
Cali or Write for Details/Prices
Recording Supply Co.
DIVISION OF POLYLINE CORP. :
1233 RAND RD. « DES PLAINES, IL 80016
312/297 0955

For More Detalls Cncle (52) on Reply Card
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per card. Dimensions: 2-% inches
high x 42 inches long x 13/16
inches wide.

This latest addition to the well
known MAP IMPAC Series of
“Integrated Modular Professional
Audio Components,” is a part of a
total modular system concept, em-
ploying various plug-in modules,
standard 19 inches W. x 32 inches
H. Rack Mounting Card Frames
and Modular power suppliecs. MAP
IMPAC offers a high degree of
tlexibility in the design of Modular
audio systems, now featuring the
option of self-contained or remote
controlled operation.

For More Details Circle {71) on Reply Card

Broadcast Encoder

Sansui has introduced a pro-
fessional QS 4-channel broadcast
encoder. 1t uses 2-channel media to
store and transmit all information
necessary for 4-channel playback.

While it is totally compatible
with all existing 4-channel matrix
playback equipment, the recent QS
decoders with the QS vario-matrix
ICs offer interchannel separation of
more than 20 dB without intro-
ducing any side effects which are
common to the gain controlled en-
hancement devices.

The power requirements are volt-
age: 115v 60 Hz, and consumption:
20 W rated. Dimensions are 19
inches x 3% inches x 12% inches.
The net weight 1s 6.23 kg.

For More Details Circle (72) on Reply Card

DC Drum Servo Kit

A direct drive DC Drum Servo
update kit for Sony VO-2850/2850
A videocassette machines has been
announced by Video Associates
Laboratories in time for spring
deliveries. The unit replaces the
conventional drum drive belt and
DC brake assembly with a high
torque DC motor. Servo circuit
changes include the addition of a
unique single adjustment speed dis-
criminator circuit, an additional
power supply, and a motor power
amplifier.

When installed on the record side
of an editing system, the unit will
track out incoming variations with-
out any belt slippage. Overall time
base error is improved to the point
that a £+ one line window time base
corrector is adequate. All effects of

Continued on page 60
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HE
BEITER

DATATEK

TV VIDEO

SWEEP
GENERATORS

DESIGNED FOR TELEVISION

For use as a station test signal —Model D-629

This Datatek Video Sweep Generator provides sync
and blanking inputs to generate a composite video
sweep signal synchronous with station pulses. It is
used to route video sweep throughout the plant to
monitor system frequency response. The D-629
includes blanked markers selectable at 1MHZ and
5 MHZ intervals, and a separate marker for color
sub-carrier.

For equipment adjustments and performance
measurements —Model D-630A

The Model D-630A Video Sweep Generator is ideally
suited for measuring and optimizing station video
equipment. It includes comprehensive marker
facilities with frequency readout, fixed and variable
sweep rates, CW mode and internal as well as
external sync and blanking facilities.

For further information call or write:

BB
DATATEK

1166 W. CHESTNUT STREET, UNION, N.J. 07083
(201) 964-3656

For More Details Circle (65) on Reply Card 59
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FREE CATALOG & AUDIO APPLICATIONS

CONSOLES
KiTS & WIRED
AMPLIFIERS
MIC., EQ ACN,
LINE, TAPE,DISC,
POWER
OSCILLATORS
AUDIO
TAPE BIAS
POWER SUPBLIES

angeénieux service corporation of california

13387 BEACH AVE., VENICE, CALIF. 90291 « {213) 821-5084)

FACTORY SERVICE
CENTERS

REPAIRS « PARTS
ACCESSORIES

angénieux corporation of america
440 MERRICK RD., OCFANSIDE. N.Y. 11572 « (516) 678 1520

For More Details Circle (54) on Reply Card

BUILD A BETTER
TUDIO

Call Aderhold Construction
Company. A complete con-
struction management team
of architects, builders, en-

gineers and designers. No
problem too large or too
small. 404/233-5413.

‘Aderhold Gonstruction
Gompany

3384 Peachiree Rd. NE/ Atlanta, Georgia 30326

For More Details Circle (55) on Reply Card

New Products

Continued from page 59

power frequency deviations and
transients are eliminated.

Since initial motor installation is
critical and Video Associates
Laboratories cannot supply exact
information for each machine’s
unique requirements, you may
choose to have Video Associates

- Laboratories install the kit for you.

If you prefer to do the work your-
self, an installation and mainte-
nance training video tape cassette is
available from Video Associates
Laboratories.

For More Details Circle (73) on Reply Card

VTR Controlier

The new 4220 frame accurate
edit code comparator from BTX
Corporation compares any preset
SMPTE time code with any parallel
decoded SMPTE data off tape and
provides a command signal to start
or stop VIRs and audio recorders,
and activates an LED signal light
when the dialed-in tape location is
reached.

The 4220 comparator operates in
both play and rapid shuttle modes,
and in both forward and reverse

tape motion.

Typical applicaitons include con-
trolling VIRs and audio recorders
using SMPTE time code for ac-
curate frame by frame editing, and
upgrading existing tone editing
systems for SMPTE time code
compatibility.

The 4220 is packaged in a
rugged metal case the size of a
transistor radio and is designed to
survive the rigors of everyday con-
tinuous use in the tape room or
production studio. It is fully com-
patible with all SMPTE time code
editing equipment.

For More Details Circle (74) on Reply Card

Squeezoom ®

Vital Industries’ Squeezoom® is
an electronic system that will lock
up to four non-synchronous, foreign,
remote, or in-house color video
pictures and display them simul-
taneously on the screen maintaining
the full raster picture content
of every signal. The Squeezoom
will squeeze a full picture to
any size and any position on the
screen. It will freeze one full resolu-
tion frame of color video, and it
will zoom any segment of a picture

Since youre
alrea
RCGA quality,

whats inside this
Audio Processing

System.

yaware of

Behind those dials and light-emitting diodes is the reason for RCA
quality: RCA technology. And it's pretty impressive.

The system shown here, for exampile, is our BA-145AGC amplifier and
the BA-146 /147 Limiter. All tops in AM, FM and TV Audio Control. Both

have our unique Program Modulated Release (PMR) with automatic reset
—for the latest approach to fast attack, with inaudible AGC or limiting
action. And with RCA, fast limiting without a “thump” is certain—our

non-temperature sensitive insulated-gate field-effect transistor (IG /FET)
controlling element simply designs the thump out.
- Of course, there’s plenty more to see in an RCA audio processing

{ CA Broadcast Systems

e e e e e

system. And you're backed by RCA technical service, and RCA parts
distribution, all the way. Send the coupon, today.

Radio Station Equipment Product Management, Building 2-5, Camden, N.J. 08102 \

Dear RCA: Okay. Tell me more about what’s inside your audio processing systems.
Send literature immediately. [ ]Have your representative call.

Name

Title

Station

City

State Zip

I'm interested in:

(] BA-145 AGC Amplifier for AM, FM, or TV [] BA-146 Limiter for AM
["] BA-147 Limiting Amplifier for FM or TV (use 2 for stereo)

I
I
I
I
I Address
|
|
I
I

EHGESSIVE

eeecoe |

“c " Broadcast
Systems ]
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to a full screen. It will also have
multiple horizontal and vertical
patterns of compressions giving the
video industry new vistas of picture
control only possible before with
lengthy film optical techniques.

For More Details Circie (75) on Reply Card

Production Switcher

A studio production switcher
with built-in microprocessor to pro-
vide event memory and simplified
operation was introduced by 3M
Company’s Mincom Division at the
National Association of Broadcast-
ers convention.

The 3M Model 516 video produc-
tion switcher with microprocessor
control is a departure from tradi-
tional switcher design and features
the ability to “remember” up to
four programmed events for recall
during production. Further, be-
cause of its microprocessor, switch-
er operation and reliability are im-
proved.

More than 20 effects are selected
by a 10-key input bank; additional
patterns may be incorporated in the
future.

For More Details Circle (76) on Reply Card

the only audio effects system including reverb
designed for broadcast

we build the big ones, from secret mountain laboratories;

I
DY MA ENGINEERING, BOX 1697, TAOS, NEW MEXICO 87571 (505) 758-2686
R

For Mare Details Circle (56) on Reply Card

Mark IV-T
Weatherminder

The original weather console designed
especially for radio station local program-
ming. Although many have tried to copy it
for the last 20 years we can and will, on
request, send you a list of hundreds of radio
stationsthatstill use and prefer the Mark IV
Real professional equipment e
at a modest price.

~g—@ Wind Direction & Speed
| @ g Barometric Pressure
35 Remote Temperature

Also; a complete line of wea-
ther instruments, recorders,
sensors, controllers, etc. Ask
for Sheet BW-72.

Texas Electronics, Inc.
P. O. Box 7225B
Dallas, TX 75209 = (214) 631-249

For More Details Circle (57) on Reply Card

since youre alread
aware of RCA quality,
itmakes senseto_
find out whats inside
this AM Superphase
transmitter.

“Superphase,” our unique extra modulation capability, provides

RCA Broadcast Systems
Radio Station Equipment Product Management

{. Building 25, Camden, New Jersey 08102

| Dear RCA: 7
Yes, Id like 1o learn all about what's inside your

- AM Superphase transmitters, Please send literature
immediately. : ;
[[]Have representative call.

Name__

Title.

§ Address.

full 125% positive peak modulation economically without overload.

The result is today’s loud sound, with low distortion,
and frequency response from 30 to 15,000 Hz. It’s the closest
thing yet to FM sound in AM radio.

Our Superphase 5 KW and 10 KW transmitters are all solid
state below the IPA stage, and use only two tube types. No
costly modulation transformer, no chancy carrier-peak
amplifiers. Two Superphases make an ideal alternate-main or
parallel system.

Your RCA transmitter will be backed by technical assistance
at every stage of specifying, installation and changeover.

And by 24-hour RCA parts service. For the facts, send the coupon.

For More Details Circle (61) on Reply Cara
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City

State__ g
I initerested in: i ol P
Ej'5-kdeM&Har15miﬁa;ﬁm§3?ﬁ-m eaeri

| [] 10kw AM transmitter, Type BTA-I0L2 -~ |

Broadcast

: o e
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PROFESSIONAL SERVIGES

MIDWEST ENGINEERING ASSOCIATES

Con:u[ting Enginz;u

6934 A N. UNIVERSITY
PEORIA, ILLINOIS 61614

(309) 692-4233
Member AFCCE

Applied Video Electronics, Inc.

STUDIO SYSTEMS DESIGN AND INSTAL-
LATION ENGINEERING. REFURBISHING/
MODIFYING COLOR CAMERAS AND
QUADRUPLEX VIDEQO TAPE RECCRDERS.

Post Office Box 25
Brunswick, Ohio 44212
Phone (216) 225-4443

TRAINING (CONT.)

EARN YOUR ELECTRONICS DEGREE by corre-
spondence; G. 1. Bill approved. For free
brochure, write Grantham School of Engineering,
Information Desk, 2000 Stoner Avenue, Los
Angeles, Calif. 90025. 8-72-tf

RALPH E. EVANS ASSOCIATES
CONSULTING COMMUNICATIONS ENGINEERS
216 N. Green Bay Road
Suite 208
Thiensville, WI 53082
Phone: (414) 242-6000 Member AFCCE

SERVICES

W. H. BRADLEY, P.E.

B. L. BRADLEY, BS/EE
Consulling Radio Engineer
Engineering Applications
& Field Engineering
Phone: 918—245—5444
300 West 471 Street,

SAND SPRINGS, OKLAHOMA, 74063

VIR JAMES

CONSULTING RADIO ENGINEERS
Applications snd Field Engineering
Computerized Frequency Surveys
345 Colorado Blvd.

Phone: (Area Code 303) 333-5562

DENVER, COLORADO 80206
Member AFCCE

Joseph & Donna Roizen
VIDEO CONSULTANTS

International TV Systems
Marketing/Technical Writing
800 Welch Rd., Suite 354
Palo Alto, Ca. 94304

Tel: (415)326-6103

SMITH and POWSTENKO

Broadcasting and Telecommunications
Consultants
2000 N. Street, N.W.
Washington, D. C. 20036
(202) 293-7742

McCLANATHAN & ASSOCIATES
Consulting Engineers
APPLICATIONS & FIELD ENGINEERING
TURNKEY INSTALLATIONS—RADIO & TV
DIRECTIONAL ANTENNA DESIGN
P.O. Box 750
PORTLAND, OREGON 97207
Phone: 503/246-8080
TWX 910-464-6112/Frontier

MERL E. RINEHART, P.E.

CONSULTING RADIO ENGINEER
Applications and Field Engineering

P.O. BOX 162, WOODLAND PARKWAY
STATE LINE, PENNSYLVANIA 17263
(717) 597-9160

62

PLASSIFIED

FREQUENCY MEASURING SERVICE—WE’RE #2
—MONITOR REPAIRS—MOBILE UNIT—covers
Northern 24 Jil., Eastern lowa, Eastern Minn.,
Southern 24 Wis., Western Mich., and Western
Ind., monthly. Radio Aids, 528 Ravine Ave., Lake
Biuff, Iltinois 60044, (312) 234-0953. 2-74-tf

COMMERCIAL RADIO MONITORING CO. Preci-
sion frequency measurements since 1932. Local
and mobile service covering éntire midwest plus.
Test instruments, counters, monitors repaired
and certified. Lee’s Summit, Mo. 64063. (816)
524-3777. 9-74-tf

ONE STOP FOR ALL YOQUR PROFESSIONAL
AUDIO REQUIREMENTS. Bottom line oriented.
F.T.C. Brewer Company, P.O. Box 8057, Pensa-
cola, Florida 32505. 7-71-tf

HELIAX-STYROFLEX. Large stock—bargain
prices—tested and certified. Write for price and
stock lists. Sierra Western Electric. Box 23872,
Qakland, Calif. 94623. Telephone (415) 832-3527.

1-73-tf

CAMERA TUBES...ALL TYPES EXCEPT ORTHI-
CONS CAN NOW BE RECONDITIONED AT AN
UNBELIEVABLE PRICE, LEAD OXIDE TYPES
$300.00, VIDICONS FROM $35 TO $200.00. ALL
RECONDITIONED TUBES COME WITH 500 HOUR
WARRANTY. FOR DETAILS WRITE: RODONCO
ENGINEERING, CAMERA TUBE DIV., 4020

- STAPLETON DR., BLOOMINGTON, IND. 47401.

8-75-tf

USED BROADCAST EQUIPMENT sold on con-
signment. Catalog updated and mailed free bi-
monthly. David Castellano, 3232 McNutt Ave.,
Walnut Creek, Calif. 94596. 11-76-6t

TRANSMITTER TUBES-—Save 40 to 50%.
3CX2500, 4CX5000, 4CX10000, 4CX15000, 4CX-
35000 and many others. Write for details: FREE-
LAND PRODUCTS CO., 3233 Conti St., New
Orleans, La. 70119. 504-822-9223. 11-76-12t

WANTED

TRAINING

WANTED: All surplus broadcast equipment
especially clean A.M. & F.M. transmitters,
capacitors, 112 Clark & Potocmac Phase monitors,
Field Strength Meters, etc. High prices. Al
custom duties paid. Surplus Equipment Sales at
2 Thornglitfe Pk. Dr., Unit 28, Toronto 17, Ont.,
Canada (416) 421-5631. 1-76-tf

FIRST PHONE in six to twelve weeks through
tape recorded lessons at home plus one week
personal instruction in Boston, Philadelphia,
Detroit, Atlanta, St. Louis, Seattle or Los
Angeles. Our twentieth year teaching FCC license
courses. Bob Johnson Radio License Preparat-
tion, 1201 Ninth, Manhattan Beach, Calif. 90266,
Telephone 213-379-4461. o B-75-tf

BROADCAST ENDORSEMENT and third phone
preparation on cassettes. Illustration book in-
cludes current FCC-type exams. Radio License
Preparation, 1201 Ninth, Manhattan Beach, Calif.
90266. 8-75-tf

GET YOUR FIRST TO GET THERE FIRST! DON
MARTIN SCHOOL OF COMMUNICATIONS/ Since
1937, training Broadcasters for Broadcasting! 1st
Phone training using latest methods and com-
pletely equipped Transmitter studio. Call or write
for details and start dates. Don Martin School,
7080 Hollywood Blvd., 5th floor, Hollywood, CA
90028. Call (213) 462-3281 or (213) 657-5886. ;

8-75-t

PASS FCC first and second class exams with
new 21-lesson, 450-page course. Starts with
basic electricity. Over 600 FCC-type, multiple-
choice questions and sample exams included. No
previous technical knowledge required. Com-
mercial Radio Operator Theory Course, #15-01.
Only $5.85. Ameco Publishing, 275G Hillside
Ave., Williston Park, N.Y. 11596. 8-72-tf

PASS FCC EXAMS with Ameco books. Each
book contains FCC questions plus simplified
answers plus FCC-type exams and answers. 3rd
class includes broadcast endorsement $1.25. 2nd
class $2.50, 1st class $1.60. Free catalog. Ameco
Publishing, 275G Hillside Ave., Williston Park,
N.Y. 11596. 8-72-tf
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WANTED: Pre-1926 radio equipment and tubes.

August J. Link, Surcom Associates, 305 Wiscon-

sin Ave., Oceanside, Ca. 92054, (714) 722-6162.
3-76-tf

77D or BK5, 7548 30th NE, Seattle, Wash. 98115,
2-77-4t

WANTED: 21E/M Collins transmitter. Call coliect
2636/7 or Telex 338 Caradio LC to Foster Radio
Caribbean, P.O. Box 121, St. Lucia, West Indies.

4-77-2t

WANTED:; Thermostat TH-503, 60 Degrees C for
General Radio 1181-A Frequency Monitor. Call
615-523-3171 or write WNOX Radio, Knoxviile,
Tenn. 37917. 4-77-11

WANTED: MANUAL FOR MOTOROLA DS-9660-B
Conelrad monitor, Doug Smith, 1369 Tree Garden
Pl., Concord, CA, 94518. 4-77-1t

WANTED for campus AM radio station produc-
tion studio training program: one 8 fader audio
console; 2 turntables, tone arms and cartridges;
one recording cartridge tape machine; one reel-
to-reel tape recorder. All monaural. Small
college. Tax write-off donation. Brad Gromeiski,
Chairman of Radio/TV, Elizabeth Seton College,

1061 North Broadway, Yonkers, N.Y. 914-969-
4000. 4-77-1t
TELOP WANTED. Cheap! Ed Howell, Folly
Beach, S.C. 29439. 4-77-1t

WILL PURCHASE FOR CASH any of your excess
tubes—transmitting, camera types; anything in
good condition, including lamps and electronic
parts. Write fo: S & M Associates, 1231 Water-
view Street, Far Rockaway, N.Y. 11691.
4-77-eot-6t

BROADCAST ENGINEERING
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WANTED (CONT.)

EQUIPMENT FOR SALE (CONT.)

HELP WANTED (CONT.)

WANTED: Urgently AMPEX VTR 1200B without
Proc. Amplifier or Colortec Unmounted ok. Call
or write ALVORADA EXPORT, 12310 NW Seventh
Avenue, Miami, Florida 33168, (305) 681-6733.

4-77-1t

EQUIPMENT FOR SALE

BROADCAST CRYSTALS for AM, FM or TV trans-
mitters. frequency change, repair or replacement
of oven types. Also new vacuum types for RCA,
Gates, Collins, etc. transmitters. Quality prod-
ucts, reasonable prices and better delivery! Don't
be without a spare crystal. Frequency change and
service for AM and FM frequency monitors. Qver
30 years in the business. Eidson Electronic Co.,
Box 96, Temple, Texas, 76501. Phone (817)
773-3901. 12-74-tf

MOTORS FOR SPOTMASTERS
NEW Paps hysteresis synchronous motor HSZ
20.50-4-470D as used in series 400 and 500
machines. Price $49.00 each prepaid, while they
last. 90 day warranty. Terms check with order
only, no COD’s. Not recommended for Tapecaster
series 600 or 700.
TAPECASTER TCM, INC., Box 662
Rockvitle, Maryland 20851

1-72-tf

MICA AND VACUUM transmitting capacitors.
Vacuum relays. Large stock; immediate delivery.
Price lists on request. SURCOM ASSOCIATES,
305 Wisconsin Ave., Oceanside, Ca 92054, (714)
722-6162. 3-76-tf

A FEW COMPETITIVELY PRICED used Revox A77
& A700 decks available. Completely reconditioned
by Revox, virtually indistinguishable from new
and have the standard Revox 90 day warranty for
rebuilt machines. Satisfaction guaranteed. Write
requirements to ESSI, Box 854, Hicksville, N.Y.
11802 (516) 921-2620. 5-76-tf

DISCOUNT BROADCAST AND STUDIO EQUIP-
MENT. New and Rebuilt. Cart and Reel Record-
ers, Consoles, Limiters, Monitors, Preamps,
Mic's, Speakers, Turntables, racks, furniture, re-
conditioning services, parts. AUTODYNE: Box
1004, Rockville, Maryland 20850. 2-77-tf

TRANSMITTER PRESENTLY IN USE, available
March, 1977. GE-TT-32-B, 50 Kw, Filterplexer on
Channel 12, notch diplexer, heat exchanger,
spare parts, and power tubes—$25,000. Bill
Moore, KBMT-TV, 713/883-7512. 3-77-2t

DON'T PAY $150.00-$280.00 each for VIDEO or
PULSE distribution amps. You can save your
organization a few thousand dollars, if you have
someone who can solder and follow simple in-
structions. | supply ALL parts, including pre-
drilled and etched epoxy card, for building a six
output, BROADCAST video or pulse amp. AVAIL-
ABLE ONLY PER THIS AD. Will ship prepaid,
COD or P.O. from credible CO. TELE-TEC, 8688
ROYAL DRIVE, NOBLESVILLE, INDIANA 46060.
VIDEC 3601-VDA PULSE 3601-PDA, complete
with instructions, $25.00 each. 3-77-3t

IVC 870 VIDEO TAPE RECORDER—Purchased
new from IVC, used less than 10 hrs. Local TV
station added VTR to play our %" cassette mas-
ters. Must sell. Highest offer above $6,000.
Patten Bible College, 2433 Coolidge, Oakland,
CA 94601. (415) 533-8300, Dan Coryell. 3-77-2t

HARRIS GATES—LD Logging Decoder, LE Log-
ging Encoder, LEC Logging Encoder Control,
Premier 5 digit Logging Printer. In recent service
—relatively good condition. $1000—complete.
Valley Communications Inc., Box 159, Skow-
hegan, Me. 04976. 207-474-5171. 3-77-2t

IVE-500 COLOR CAMERA with external controls,
camera control unit, camera junction unit,
intercom and encoder with approximately 50 feet
of camera cable. Camera head has been dropped
and has structural damage. Balance of equipment
in excellent condition. For details, contact Bert
Walling, Chief Engineer, KTRE Television, Lufkin,
Texas, P.O. Box 729, phone number (713) 634-
7771. 4-77-2t

LATE MODEL GRASS VALLEY SWITCHER. Dual
Mix-Effects Amps w/Pgm-PVw mixer w/auto
fade. Dual Chroma Key. Downstream Keyer with
Border/Shadow/Outline and colorizers. Quad
Split. Twenty inputs with four aux. busses timed
for full reentry. Model 1400-9 loaded with extras.
For details call (213) 655-8134 or write Pacific
Video Industries, 8721 Sunset Blvd., Los Ange-
les, Ca. 90069. 4-77-2¢

RAZOR BLADES—Single Edge, Tape Editing,
Raltec, 258848 Highland, Cleveland, Ohio 44143,
4-77-12t

April, 1977

IVC-960CD, 1”7 TAPE MACHINE—Totally re-
furbished—$15,000. Bill Moore, KBMT-TV, 713/
883-7512. 3-77-2t

PATENTED MATV. $200.00 day profit possible.
Preliminaries $3.00. Box 809, Boynton Beach,
Fla. 33435. 10-76-13t

BRIDGES COMPLETE with books and cables.
Excellent condition. Best offer. 01B-1 Deita Elec-
tronics Cperating Impedance Bridge. Atlso,
General Radio type 916A Radio Frequency
Bridge. Reply Broadcast Engineering, Dept. 376,
Box 12901, Overland Park, Ks. 66212, 4-77-1t

EXPERIENCED CHIEF ENGINEER for three small
market radio stations located in Northwestern
Ohio. Position requires FCC 1st. Some air work
or sales helpful. Send resume to W. A. Triplett,
Lafayette Ave., Box 232, Mariton, N.J. 08053.

4-77-2t

DOLBY LABS MODEL 334 unit (five months old),
RCA BTS-1B stereo generator (20 months old), 2
Marti CLA-40 Compressor/limiters. All in ex-
cellent condition. WEOS-FM, Geneva, N.Y.
14456. 315-781-0155. 4-77-1t

EIDOPHOR PROJECTOR PARTS. Cassettes,
lenses, optics electron guns. Call 213-656-5713
for info. 4-77-3t

GENERAL ELECTRIC 250, 350, and 240 parts
available. 213-656-5713 for info. 4-77-3t

TV EQUIPMENT FOR SALE-TV tower and line
for sale: stainless G-4, 400 foot tower now sup-
porting 7,000 pound RCA antenna. Guy cables
and saddles included. Fully galvanized and
painted and less than seven (7) years old. Also,
25 sections of RCA 6&-inch transmission ling,
bullets and hangers, $22,500. Contact M. D.
Smith, IV, Manager, WAAY-TV, 1000 Monte Sano
Boulevard, Huntsville, Atabama 35801 or phone
(205) 539-1783. 4.77-1t

SCULLY 280 ADD-ONS...Accepts a pair of Dolby
361s or any 19” x 3%" electronic panel. Only
$49.95 FOB Bridgeport. Send check with order.
Rus Lang Corporation, 247 Ash St., Bridgeport,
CT 06605. Telephone: 203-384-1266. 4-77-11

RCA TP6 DL/DC 16MM TELEVISION PROJEC-
TORS. One has magnetic playback kit installed.
Call Ken deGruchy, 201-652-8632. Write, 281
Eastbrook Road, Ridgewood, NJ 07450.  4-77-2t

TWO AMPEX 1200B VTR with Cotortec, Velcomp,
One-2 Speed E.E., One 3M DOC, Three Spare
Videoheads—Asking $99K or Best Offer. Four
RCA TR-3 Low Band Color. Best offer. Call (516)
538-8700. 4-77-1t

B.E. MAGAZINE BACK ISSUES. Have nearly all,
85-74 inclusive. Many back issues BME, 70-74

inclusive. $2.25 each, postpaid. F. Rider, Box
2067, Miami Beach, Fla. 33140. 4-77-1t
MICROPHONES —Shure SM5-B, SM-7, SM-11.

Overstock and demo use onfy. Contact Track
Audio, P.O. Box 24722, Seattle, Wa. 98124, (206)
941-2233. 4-77-1t

900 FOOT TELEVISION TOWEFi—BIaw Knox with
70 Ib. wind loading capacity, elevator and guy
cables in good condition. Wil be dismantied by

.current owner and ready for transport from
Miami, Fla. in June, 1977. Best offer. S. L.
Rogers, VP Engineering, WPBT, P.O. Box

610001, Miami, Fla. 33161, 305-949-8321.

SPARTA/BAUER Model 710 AM transmitter, 10
KW serial 101, high performance modulator—like
new, one year use. Frequency 1500 KHZ, new
tubes, $17,000.00. Contact Edwart Alatorre, (213)
965-2441 and (714) 996-5685. 3-77-3t

3-77-2t

EQUIPMENT FOR RENT

MINICAM FOR RENT—New RCA TK-76 Camera
for rent. $450/day or $2250/week. Call {415) 777-
5777. 3-77-2t

BUSINESS OPPORTUNITY

SOUND AND VIDEO PLAYER without motors or
moving parts—Send $3.28 to cover expense for
diagram and investment opportunities. Gene R.
Martin, 800 MacArthur Ave., San Pedro, Ca.
90731. 4-77-1t

HELP WANTED

STUDIO MAINTENANCE SUPERVISOR, Asst.
Chief Engineer needed. TCR 100, TR 70B, TK
44A, TK 27B, CDL Video Switcher. Must be
experienced. Equal Opportunity Employer. For
information write: WXEX TV, 230 South Crater
Road, Petersburg, Va. 23803. 4-77-24

TELEVISION MAINTENANCE/ Supervisors, Elec-
tronic/Computer Systems Technicians/T.V. Ser-
vicepersons, for Northern New Jersey or New
York Area. Send resume to: V.P.C., P.O. Box
268, New Hyde Park, N.Y. 1104Q. 1-77-tf
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TELEVISION ENGINEER needed to assume
duties of retiring chief engineer. Must know
maintenance, administration and FCC rules. If
you'd like to live in beautiful northern Arizona,
send resume and salary requirements or call Wen
Elliott, KOAI-TV, P.O. Box 1843, Flagstaff,
Arizona, 86002. Call (602) 774-1818. 3-77-2t

HOLLYWOOD PRODUCTION HOUSE requires
video systems technician, experienced in mainte-
nance of VTR (2” Quad & Helical), video camera,
and overall video systems. Production experience
an asset. Send complete resume to: Dept. 372,
Broadcast Engineering, P.O. Box 12901, Overland
Park, Kansas 66212..3-77-2t

TV MAINTENANCE TECHNICIAN—A major east-
ern market quality conscious television station is
looking for an experienced maintenance tech-
nician. Requirements include a minimum of five
years working with television equipment. Know!-
edge of computer technology desirable. A solid
engineering educational background is necessary.
Top wages for the qualified person. 1st Class
FCC license mandatory. An equal opportunity
employer. Dept. 370, Broadcast Engineering, Box
12901, QOverland Park, Kansas 66212. 3-77-2t

TV TECHS—Techs with strong maintenance
background neeced for studic and UHF transmit-
ter maintenance. Also need Techs for TV remote
operation. All should have digital maintenance
experience. Send resume and salary requirements
to P.O. Box 77105, Atlanta, Georgia 30357,
3-77-2t

MAINTENANCE SUPERVISOR. Major mkt., Mid-
West AM/FM station. AA degree or equiv., 1st
class FCC license and min. 3 yrs. experience re-
quired. Should know Microwave SHF, UHF/VHF,
FM Stereo with SCA & both theory & application
of complex AM directional antenna. Must have
good ear. Salary $16-20,000. Relocation. Ex-
cellent opportunity for advancement. EEQC em-
ployer. Send resume to Scudder Kelvie Associ-
ates, Mgt. Conslts., 2454 Streetsboro Road,
Hudson, OH 44238, 216/653-8427. 4-77-1t

EXPERIENCED MAINTENANCE TECHNICIAN for
teleporductions house, New York City. Heavy on
Ampex 2000's, HS100 systems. Send resume,
salary requirements to director of technical
operations. Broadcast Engineering, Dept. 375,
P.C. Box 12901, Overland Park, Kansas 66212,
4-77-1t

BROADCAST ENGINEERING OPPORTUNITIES—
(coast to coast). We specialize in the placemeént
of well qualified people in the Broadcast Engi-
neering Industry. Openings at all locations—atl
levels. Confidential—no cost to applicant. Em-
ployer inquiries invited. Contact Alan E. Kornish,
KEY PERSONNEL, 116 South Main Street, South
Main Towers, Wilkes-Barre, Pennsylvania 18701,
(717) 822-2196. 4-77-tf

TIME BASE CORRECTOR REGIONAL SALES
openings for East and West Coast. V"':'ing to
travel and knowledgeable in television < stems.
Please send resume to Virgil Lowe, Fresident,
Edutron, Incorporaled, 3700 B2 N.E. 53rd
Avenue, Gainesville, Florida 32601. Equal Oppor-
tunity Employer. 4-77-11

ENGINEER: Installs and maintains CCTV system
which includes broadcast quality color cameras,
videotape recorders, switchers, monitors and
processors. Some shift work. Requirements:
First class radio-telephone license; strong elec-
tronics background; three years practical experi-
ence. Send resume, including salary require-
ments to Personnel Department, 11011 S.W. 104
Street, Miami, Florida 33176. MIAMI-DADE COM-
MUNITY COLLEGE. An Equal Access/Equal
Opportunity Community College. 4-77-1t

Video Systems Engineers specialized
in switching needed by rapidly ex-
panding Vital industries, Inc. Write
personnel. Vital Industries, Inc., 3700
N.E. 53rd Ave., Gainesville, Fla.
32601, :
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To qualify, you should have a
BSEE and five or more years of
experience with high powered
transmitters. You should also
have knowledge of solid state
circuits for low level audio RF
and logic applications.

Broadcast Products Division SENIOR
FIELD SERVICE tories, Inc., an established lead-
‘ diate opening for a senior trans-
Harris is a notably well-managed, solidly successful corporation, now past the half-billion dollar level in

TRANSMITTER
er in the field of electronics
. | ' mitter engineer who can work on
ENG ' ‘ our AM and FM broadcasting
y . equipment. (Transmitters range
sales, and consistently expanding in many communications areas. Our steadily growing division is at the

MANAGER
y American Electronic Labora-
manufacturing, has an imme-
] . . . from 10 watts to 100 kilowatts.)
Enjoy the Advantages of Being with Harris
top worldwide in radio and television broadcast equipment.

This position offers exceptional room to show managerial abilities. Responsibilities will be to
administer and continually improve our Field Service organization for installation maintenance, and
repair of radio broadcast products. You will supervise all activities, guide and direct a staff to attain
highest standards, and assist customers with product information and problems. ‘At least 5 years we'll

: : . . : ) . ) rovide you with an ex-
pertinent field experience and a BSEE degree is required. 2 or more years in managerial capacity. g Y

cetllent starting salary, many
worthwhile benefits and totally
professional working conditions.

Initial salary will fully reflect your qualifications to fill this challenging position_,
which carries excellent career potential. Benefits are liberal. Please send resumé To apply, please send your
including salary history data in confidence to Mr. Lawrence E. Taristone, resume, complete with salary

Professional Employment Stpervisor. Harris Corporation Broadcast Products Division, history, to: Peter M. Hasse,
Quincy, llinois 62301 American Electronic Labora-
, .

tories, Inc., P.O. Box 552, Lans-

dale, Pa. 19446,
COMMUNICATIONS AND AMERICAN ELECTRONICS
INFORMATION HANDUNG LABORATORIES, INC.

An Equal Gpportunity Employer<Mal dF le .
?_ PP ¥ p Y ale and Fema . Equal opportunity employer

_ 'SENIOR
BROADCAST W APPLICATIONS
MARKETING SPECIALISTS = ENGINEER

To accommodate a continuing growth pattern, RCA Broadcast Systems
is seeking professional specialists in three areas of marketing
operations:

Seeking wider,
more challenging outlets

BROADCAST SYSTEMS SALES Experierice in television station opera- for your skills?

tions and engineering, and/or sales experience in radio, television or

related technical fields. BSEE or equivalent is required. Wi hyarua' e 1i gkt @PpartuRity far

you with one of our growing out-of-

BROADCAST SYSTEMS BID SPECIALISTS To prepare bids and pro-
posals in response to detailed customer specifications and require-
mer .. Good technical knowledge of broadcast and teleproduction
studio systems and AM-FM, TV, RF systems. BSEE or equivalent
required.

FIELD TECHNICAL SPECIALISTS Experience should cover main-
tenance and/or operation of cameras, video tape machines or RF
products. Technically-oriented specialists willing to travel and expand
their knowledge. BS or equivalent required.

Excellent compens\ation and related employee benefits.

If you qualify, send your resume and salary requirements, in
confidence, to: Mr. M. H. Kessler, Mgr. Empl., Dept. BE-4, RCA
Corporation, Bldg. 3-2, Camden, NJ 08102.

We are an equal opportunity employer F/M.

| NORTH AMERICAN PHILIPS CORPORATION

64
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state divisions...provided you're
willing to travel and have previously
worked in TV systems design. BSEE
or equivalent, and a minimum of &
years experience required, to include
a thorough knowledge of TV
systems equipment, and a good
understanding of the cameras,
camera systems and circuitry
involved. Knowledge of infrared
systems and associated components
would be highly desirable.

We offer an excellent salary and
complete benefits. For confidential
consideration, send resume with
salary history and requirement, to:

H. G. ANDERSON

' 100 East 42nd Street
New York, N.Y. 10017
An equal opportunity employer M/F

BROADCAST ENGINEERING
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coast

You can virtually drive coast-fo-

withour leaving the sound of a radio
station using a Shure microphone.

In fact, you'll encounter almost as
many different models of Shure

microphones as you will stares.
Case in point: the Shure SM7. It

fearures a wide-range, ultrra-smoorh

frequency response with show 'n’ rell
swirches thar allow the user to selecr

any of four microphone response
curves: (1) flar response; (2)

S |—| L_J F{E @

5

In Canada
A. C. Simmonds & Sons Limited

and

(4) presence boosr with bass rolloff.

4

presence boost; (3) bass rolloff

MANUFACTURERS OF HIGH FIDELITY COMPONENTS, MICROPHONES, SOUND SYSTEMS AND RELATED CIRCUITRY. -

=

For More Details Circle {3) on Reply Card
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