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When you're in command of a Riker switcher,
you've got the video right where you want it.
Under control. You can select or mix your
video sources with new ease and flexibility.

A button. A dial. A levar. And video things
happen. Like additive/1onadditive mixing.
Special effects by the score. Film control/tape
start-stop. Autcmatic couble re-entry.

And lots more.

High performance in differantial phase, gain

and frequency -esponse ensure excellent picture
quality. Switching speeds in the nanosecond
range during tha vertical irterval result in
smooth, invisib e transitiors.

If you're interested in tuilding the switching
and quality control capabilities of your station,
write or call Ricer—the one company in the TV
broadcast industry offering a complete line of

all solid-state instrumentation for video

analysis, simulation and ccntrol.

RileER

PROOUCTS FOR VIOED ANALYSIS, SIMULATION & CONFTROL

Circle 9 on Reader Service Card
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{
your cameras
can do with

display units like this

CBS Laboratories’ Digital Display Units are part of
a low cost, compact system that works daily wonders in any size TV studio!

onne: 30,127
ome W7 6,460

ELECTIONS-No contest.

These modular units were designed specifically for TV use to
give optimum clarity up to 70 feet — from any camera angle
up to 145 degrees.

S [l o

WEATHER-Cool operation.
Only 2.7 watts required per unit, with no power between post-
ings. Glare-free even under the strongest lighting conditions.

S 3%

FORECAST

And all operated by one Controller that can handle
192 units — as many as 12 groups of 16 units each.
This means up to 12 two-candidate election races;
or runs, hits and errors for all major league teams;
or 40 local stock issues plus volume and Dow Jones
closing. A one-time investment for the professional
way to take care of all your daily display needs.

Our engineers will even design your system for you.
Don't take our word for it. Write or call us collect
(203) 327-2000, and let us show you.

STOCK REPORTS-Excellent for the long pull.
Rugged electro-mechanical operation is fool-proof and built to
Jast. No bulb burn-out or the other problems of rear-illuminated

displays.
CLEVE n
CUBS 4 TWINS
SPORTS -An easy set-up.

Just stack these units in a flat to suit any requirement. Custom
designed matrix wiring also available for complete flexibility.

METS

1
|

&
| |o

fet LARURS TRmen

PROFESSIONAL

,  PRODUCTS
éé.# LABORATORIES
= ~ Stamford, Connecticut. A Division of

Columbia Broadcasting System, Inc.

Circle 12 on Reader Service Card
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BROADCAST INDUSTRY

NEWS

Updating NAB
Convention

FCC Chairman Rosel H. Hyde
will address the management
luncheon of the NAB Convention
on Tuesday, April 2 . . . “New
Fm Horizons” will be the theme
of the special fm session on Sun-
day, March 31st, the Convention’s
Fm Day. National Association of
Fm Broadcasters will be in charge
of the morning session and NAB
will program afternoon meeting.
To be discussed: growing use of
fm car radios, operations in both
small and large markets by newer
stations, and new technical de-
velopments including translators,
on-channel boosters, and dual po-
larization . . . It is expected that
more than 5000 radio and televi-
sion executives and 3000 repre-
sentatives of affiliated organiza-
tions will make this year’s

convention the greatest ever. The
broadcast equipment display will
cover a total exhibit space of
54,000 square feet.

Other News from NAB

Howard H. Bell resigned as di-
rector of the NAB’s Code Au-
thority as of January 31st to
become president of the American
Advertising Federation, replacing
retiring president Charles Collier
. . . NAB Board of Directors has
re-elected unanimously Everett E.
Revercomb to his 13th consecu-
tive one-year term as the Associ-
ation’s secretary-treasurer . . . The
NAB has asked the FCC to trim
down its program logging rules
for a-m and fm radio stations
making them compatible with the
simplified logging requirements
that now apply to television . . .
The 44-man Board of Directors

CAl Pr,qrammin,qr Made Easy . . .

Philadelphia School District coder/programmer Deborah Carynnyk
and teacher Alex H. Alexander prepare curriculum for computer
assisted instruction system in central computer center at Philco-
Ford Corporation’s Willow Grove, Pa., plant.
Philco-Ford system, now in use in Philadelphia school teachers using
special INFORM computer language that permitted them to prepare
curriculum without special knowledge of programming skills.

Curriculum for the

of the NAB held its semiannual
meeting at the Far Horizons Hotel,
Sarasota, Florida, from January
22 through 26. On the agenda:
review of current problems in
self-regulation under NAB’s Ra-
dio and Television Codes, consid-
cration of proposed amendments to
limit the number of consecutive
commercials to four within pro-
grams and three within station
breaks, and a discussion of the
impending Supreme Court review
of the FCC’s Fairness Doctrine.

CCTV Sales Up

Sales of closed circuit television
and supporting equipment in-
creased 4.5 percent during the
first three quarters of 1967—
from $17.6-million in 1966 to
$18.4-million in 1967, the Elec-
tronic Industries Association Mar-
keting Services Department re-
ports. CCTV cameras showed the
largest gain: 8.8 percent; while
sales of video monitors showed
only a modest 0.3 percent gain.
CCTYV supporting equipment sales
increased by 0.4 percent.

CCTV
Association Founded

The Closed Circuit Television
Association has been founded in
Chicago. Chairman pro-tem is
G. George Fox, a pioneer in the
field of CCTV and president of
Fox International, a company en-
gaged in worldwide construction
of communications systems. The
purpose of the association is to
foster and develop training meth-
ods and technical improvements
for education through the use of
closed circuit television as well as
to devise new uses and markets
for the commercial field.

Conferences Set

The 103rd Technical Conference
of the Society of Motion Picture
and Television Engineers will be
held at the Century Plaza Hotel
in Los Angeles, May 5-10. An
85-booth equipment exhibit is
planned by Exhibit Chairman War-

March, 1968 — BM/E
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The worlds
most precise
broadcast

sync generator!

(Proved in over 200 installations.)

The ZIA Sync e All-digital design
Generators in Tele- ® No monostables — no delay lines
Mat on's TSG-2000 Integrated circuit reliability
Series are more accurate ® Dual outputs — perr'mt pulse assngpment with fl..l." standby
® Guaranteed better time-base stability and pulse jitter performance
—r’q:-re stable—than any (even when genlacked) than any other sync generator
avai able. Here are some e Monochrome genlock, color genlock, bar-dot, and sync
of the reasons why: changeover add-in modules available.

LY j > y
A e e 0 ‘ . 3 ;?
5

Au-‘ e B
’
‘ ‘ I ultn. IA.oov “ N .

COLon LOCx

TELEMATION, INC.

2275 South West Temple
Salt Lake City, Utah 84115
Telephone (AC 801) 486-7564

See TeleMation’s all-digital broadcast sync generators at the NAB Convention!
Booths D and E, Writing Room, Conrad Hilton Hotel
Other products on display:

New Color Film Multiplexer / New Black-Burst Generator / New Vidicon Camera
Circle 13 on Reader Service Card
March, 1968 — BM/E 7



ren Strang of the Hollywood Film
Co., Hollywood. More than 3000
persons are expected to attend
. . . The 3rd Annual Tape Car-
tridge Forum is set for June 21st in
New York City.

Visual Announces
New Vidicon Tube

Visual Electronics Corp. has an-
nounced a series of 1-inch electro-
statically focused EEV vidicon
tubes for use in transistorized film
and live broadcast color cameras,
military and space systems. The
EEV type 8134 tube series utilizes
an electrostatic focusing electrode
requiring virtually no current,
eliminating the need for a focus
coil and its associated bulk and
higher power consumption. The
EEV 8134 is thus ideally suited
for small, lightweight cameras
where low-power consumption is
essential. The EEV tube types are
designated 8134 for monochrome
applications, 8134-VI and 8134-
VB for color film cameras, and
4493, 4494, 4495B for live color
cameras.

Color Playback Disc
Used in Rose Bowl

NBC-TV provided viewers with
instant full-color slow-motion and
stop-action playbacks of the Rose
Bowl Game in Pasadena through
use of the color video disc re-
corder playback unit newly devel-

oped by Visual Electronics Corp.
offer instant full-color replay and
The disc recorder is designed to
stop action sequences with an
added “plus” to viewers of elim-
inating somewhat “jerky” move-
ments produced by conventional
frame-by-frame recorders.

SCA Modulation Monitor
Rules Amended by FCC

The FCC has modified its require-
ment that fm broadcast stations
operating a mutliplex subchannel
under Subsidiary Communica-
tions Authorization install a type-
approved SCA modulation monitor
effective March 1, 1968 by ex-
tending the required installation
date to January 1, 1969. The
action was taken because the
Commission did not believe the
SCA monitors could be type-
approved and delivered to cus-
tomers in time for March Ist
installation.

Anaconda Coaxial
Cable Patented

Anaconda Wire and Cable Com-
pany has received a patent on the
overlapped secam feature of their
Sealamatic high frequency cable.
The cable, on which Anaconda
has received Patent 3,315,025, is
being used in CATV systems now
being installed by Anaconda Astro-
data Co., Anaheim, Calif. and
major CATV operators. The pat-

CRT Relics . . .

Dr. Philo T. Farnsworth's tubes, dating from 1927, include, left to
right on the table, the first image dissector, first projection oscillo-
scope, a primitive image orthicon with electron multiplier and the
first oscilloscope tube with a flat screen. Victoria Lynch of ITT holds
the world's first oscilloscope with internal deflection plates.

ented feature has also been applied
to cables consisting of twisted video
pairs, Anaconda said. See page
49,

Reports Indicate
Steady Growth For Fm

Fm radio stations authorized to
broadcast in stereo have grown to
588 in the six years since such pro-
gramming was first permitted,
RCA reports.

An RCA survey shows that
stereo broadcasts now are ap-
proved for nearly one-third of all
U.S. commercial fm stations on the
air. One or more stereo stations
are located in 397 cities and towns,
the study discloses. The count by
states showed California in the lead
with 66 stereo stations covering 35
state markets.

Gathered in New York, some
300 fm broadcasters recently got
a look at new Electronic Industries
Association statistics revealing con-
tinuing growth for fm. EIA Con-
sumer Products Division Staff Vice
President Jack Wayman said while
speaking at the second New York
Sales Seminar of the National As-
sociation of FM Broadcasters that
in the first six months of 1967, the
proportion of radios in the U.S.
market with fm capacity attained
39.3 percent, the highest penetra-
tion ever recorded.

Georgia Tech Gets
GE Multi-Vapor Lamps

Grant Field, gridiron home of the
Ramblin® Wrecks from Georgia
Tech, has been transformed into
one of the best-lighted college
football stadiums in the country
by a new floodlight system using
General Electric’s 1000-W Multi-
Vapor lamps. The new lighting
made possible the regional color
telecasting of the November 25th
gridiron battle between arch rivals
Georgia Tech and Georgia. The
Multi-Vapor lamps were selected
because of their compact light
source size, high initial light out-
put (90 lumens/W) and good color
rendition.

CP Granted to WTOA

WTtoA, 97.5 fm, Trenton, New
Jersey, has been granted a con-
struction permit by the FCC to
increase its power to 100,000 W
(50,000 horizontal, 50,000 ver-
tical) making it New Jersey’s

Continued on page 96
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how to

stop fighting
temperature
problems...

[ e N [T} M-.

CATV DIVISION
LA _mericon Electronic I.aboraiorles, Inc.

RICHARDSON ROAD, COLMAR, PA. « Phone:215-822-2929 » TWX:510-661-4976
Correspondence: Post Office Box 5§52, Lansdale, Pennsylvania 19446

Tell me more about AEL’s CATV problem-solving capability

NAME._ TITLE

COMPANY
ADDRESS
CITY
e B e . e N I e e
Circle 14 on Reader Service Card
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FCC Still Busy With CATV

Despite a backlog of some 220
top-100 market waiver requests,
the FCC again refused to delegate
waiver authority. By only a single
vote, the Commission killed a
proposal that would have allowed
their CATV Task Force to act on
waiver requests involving commu-
nities on the outskirts of top-100
markets. The plan, suggested by
Commissioner Bartley several
months ago, would have given the
Task Force authority to grant
waivers on systems serving about
140 communities.

Rather than expediting waiver
requests, the FCC has made them
more difficult with tough new
pleading standards. Cable system
petitions must now include data
and projections on the cumulative
effect of cable TV on existing and
possible new stations in the area.

At the same time, however, the
FCC pleased some CATV oper-
ators by requiring the same type
of information from broadcasters
petitioning for protection from

CATV’s in non-top-100 markets.

The effect of this is that in top-
100 markets the burden of proof
is on the CATV operator, while in
other markets the burden of proof
is on the broadcasters.

Also cheering to the CATV in-
dustry was the news that the FCC
has tentatively decided to approve
an actual study of CATV’s eco-
nomic impact on broadcasters.
Earlier, they had voted 4-3 against
Philadelphia and 6-1 against
Goshen, Indiana, as test sites. Then
some of the Commissioners appar-
ently had a change of heart, voting
in favor of Goshen. Unless the
FCC reverses itself again, which
is not unlikely, Goshen will pro-
vide the first hard facts on the
often debated question, ‘“Does
CATV hurt the broadcasting in-
dustry?” With only three uhf
channels and no independent or
educational stations, however,
Goshen is not really typical of
most television markets.

On yet another front, the FCC
is being urged to use the capabil-
ities of cable TV to free much
needed frequencies for land mobile
use. More than two-million trans-
mitters compete for space in the
mobile radio band and 15,000 ap-
plications for additional units hit

the FCC each month.

An FCC committee assigned to
study the problem noted that a
single TV channel frequency spec-
trum can accommodate about 300
mobile radio channels. They also
pointed out that radio is the only
way to communicate with vehicles,
but that there is an alternative—
cable TV—for carrying TV pro-
grams into homes.

While the FCC will not seriously
consider moving all TV to cable,
it is quite possible that they will
assign a few uhf channels to mobile
service.

NCTA Stirs Up Activity

NCTA President Frederick W.
Ford has been busily rallying sup-
port for the CATV cause. Speak-
ing before a meeting of the Na-
tional Association of Religious
Broadcasters, he said cable TV
is not at this time available to
residents of large cities, but pre-
dicted that the FCC will soon be
forced “by pressure from Congress,
the public and the courts” to soften
CATY regulations.

Ford urged the religious broad-
casters to help to “eliminate the
arbitrary restraints on the freedom
of expression, particularly the
freedom of religion,” pointing out

T0 ALL CP HOLDERS:
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that cable TV provides an excellent
opportunity for religious broad-
casters to reach congregations.

Later, Ford sent each Congress-
man in Washington a kit of mate-
rials designed to give them “a
better idea of what our industry
is doing to bring more and better
television to more Americans.”
His letter told 534 Senators and
Congressmen that “Congress is
cxpected to pass legislation deal-
ing with the copyright liability of
cable systems. And the Supreme
Court has agreed to review cases
dealing with both the copyright
issuc and the question of FCC
jurisdiction over cable operations.”
The NCTA president invited the
lawmakers and their staffs to call
on the association “if you feel that
we can be of assistance to you or
your constituents.”

The busy Mr. Ford also took
time to reply to an editorial in
Telephony magazine which said
that “cvery tclephone company
that can . . . should get into the
CATV business, preferably by
forming a separate company.”

Ford discussed the problems of
competition between the two in-
dustries and the leascback issuc,
but stated that “the time has come
for the telephone industry and the

cable television industry to resolve
their differences.”

Lecascback and pole right prob-
lems have spurred the cable TV
industry to turn more and more to
underground systcms.

Aside from politics, the NCTA
staged a successful National Cable
TV Week, February 4-10, supply-
ing members with aids such as a
new 20-minute color film, radio
commercials and billboards. A
February 28 through March 1
cablecasting seminar was also a
huge success. In addition to nuts
and bolts technical instruction on
studio equipment and techniques,
the Association presented talks by
Senator Frank E. Moss (D-Utah),
George Hatch, president of the ad
hoc committee that produced 10-
point agreement with broadcasters
on CATV copyright liability. (See
February BM/E, p. 10.)

CATV News Briefs

California is considering a proposal
that CATV be made a state mon-
opoly, with several channels re-
served for university and unem-
ployment retraining purposes . . .
Eleven out of 21 legislatures which
met in 1967 considered bills di-
rectly affecting CATV .. . A group
headed by Milton J. Shapp,

CATYV pioncer, recently purchased
Berks 1V Cable Company, scrv-
ing approximatcly 4000 subscribzrs
in Reading, Pa. . . . Intermountain
Mircowave, a subsidiary of Tele-
prompter Corporation, has air-
lifted necarly a ton of solid-state
electronic equipment to the top
of Mt. Acneas, necar Kabspell.

Continuted on page 14

Pre-opening dinnzr is held by
Lower Bucks Cablevision, Inc.
to kick off subscriber cam-
paign. Serving Levittown and
Lower Bucks County, Pa., the
system is first in the nation
to provide 24 channel capabil-
ity. Congratulating system.
President John Zettick (cen-
ter) are Pat Dean, vice presi-
dent of Lower Bucks, Cable-
vision, Inc., and Lee Zemnick,
vice president of The Jerrold
Corp. Jerrold is prime con-
tractor for the possible 28,-
000 house system.

Extraordinary FM Monitor Offer
McMartin will help you get started

McMartin guarantees in writing that a new TBM-3500 Monaural
Monitor will be worth $800 if you trade it, even as late as 1973.*

Many FM operators start with monaural broadcasting and later

add Stereo and SCA.

Choose a McMartin TBM-3500 monaural monitor and receive $800

with it a trade-in certificate worth $800.

When you go Stereo or SCA within five years*, return the TBM- |
3500 Monaural Monitor and certificate as $800 down payment  |: :

THIS CERTIFICATE IS WORTH

AL AN A A Gt W A b
A W Vigea b A e e
A A e s v | L,
L Y R e aald M
e UV SO 5

mesescecerteressssesesess e .

on the purchase of a TBM-4000A FM/SCA Modulation Monitor
or a TBM-4500A FM Stereo Modulation Monitor.

That's a pretty fair offer when a new TBM-3500 costs $995.
Look at it this way: it's like getting your TBM-3500 almost free.

“Offer effective February 1, 1968, and applies only to orders received on or after that date

March, 1968 — BM/E

Circle 15 on Reader Service Card

MCMartin.

McMartin Industries, Inc.
3104 Farnam Street
Omaha, Nebraska 68131

This offer may be withdrawn at any time
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“PALACE...

where the new RE15
was born!

The biggest names in show
% business play the Hollywood

Palace on ABC-TV. They demand the
finest sound possible. And they get it
from the new Electro-Voice REIS. It's
no accident, and here’s why: ABC-TV
sound engineers worked with us for
almost two years perfecting the REIS.
Their demands reflected the problems
that make TV variety programs one of
the toughest assignments for any sound
engineer.

Small in Size

They asked for a small, light micro-
phone. The REIS is shorter than a pencil,
with a body no thicker than a Cannon
XL connector. And it weighs just 8
ounces. Perfect for a fast-moving boom
or for hand-held applications.

Flat Off-Axis Response

ABC engineers requested the same
response curve off axis as on axis. With
a big band in the same studio, some band
pickup from the back of the solo micro-
phone would be inevitable. It wasn’t
easy to make this ‘‘off mike’ pickup as
smooth, flat and wide range as the on-
axis response, but that’s exactly what
the REI15 has to offer at every angle.

Super-Cardioid Pattern

But the next request almost stumped
us. They asked for wide front pickup,
so that a boom operator could easily
“work’ two or more performers, yet
they wanted the RE15 dead at the rear
for longer ‘“‘reach”. In short, a polar
pattern similar to a ball sliced neatly in
half! And that’s almost what they got.

The REI5 is down only 3 db at 80° off
axis (in any plane) and just 8 db at 90°.
But at 120° and 180° the level drops over
19 db, and at 150° the REI1S response is
almost 26 db below the on-axis level
This super-cardioid pattern (with a small
lobe at the back, 15 db down) proved
much more useful than a classic cardioid.
With the microphone tipped 30° (a

Utility; Eric Reid, Chief Boom

L. to R,: Robert Crawtcrd, Ch
dp-+utor; Eugene Lukowsk , Te
Engineer, for ABC's Holly woo

rical Director; John Neal, Audin
alace,

typical boom or stand operating posi-
tion) the area of greatest cancellation is
oriented directly at the sources of un-
wanted sound—the audience and the
sound reinforcement speakers.

E-V Reliability

ABC-TV also demanded plenty of
output. They got it. A crisp -55db. And
they got the reliability and ruggedness
typical of all E-V professional dynamic
microphones, as well. Famous E-V
Acoustalloy® diaphragm plus multiple
dust and magnetic filters assured un-
changing response and sensitivity. Plus
a ‘‘bass tilt” switch to cure boomy
acoustical problems.

The slotted “backbone” of the RE15
identifies it as the latest in the Electro-
Voice series of Variable-D® and Con-
tinuously Variable-D® microphones.
It’s very possibly the most
significant achievement
of them all. Write for
your copy of

“"'.

Microphone Facts that gives®
all the details. And, for an 0
impressive demonstration of RE15"
capability, find a TV set with really

good audio, and tune to the Hollywood
Palace on ABC-TV, any Saturday night.
Or match the RE15 with your own list of
demands. We think you’ll agree that a
star was born on the Hollywood Palace!

FREE! Any E-V professional microphone will
be repaired without cost if it fails in the first
two years—regardless of cause. That's right,
repairs are free for the first two years...no
questions asked!

ELECTRO-VOICE, INC.
Cecil Street, Buchanan, Michigan 49107

EleilhoYores

A SUBSIDIARY OF GULTON INDUSTRIES, INC.

high fidelity speakers and systems » tuners, amplifiers, receivers « public address loudspeakers

h h

* microp Sep graph

and cartridges « organs « space and defense electronics




Mont. The new cquipment will
improve signals to CATV systems
serving seven Montana commu-
nities . . . Jim Davidson of Davco
Electronics Corporation has pur-
chased three more cable systems
located in McGehee, Dermott and
Lake Village, Arkansas . . . Crafts-
man Electronic Products, Inc. has
completed development of special
hardware to be used by H&B
American Corporation to gather
CATV system market research
data and to test TV commercials.
(Sec also page 99.)

BUSINESS OF
ETV
4 ,

New Directors of NAEB Division.
Howard D. Holst, director of
WKNO, Memphis, and Warren A.
Krawtzer, executive vice president
and general manager of WUHY,
Philadelphia, and wHYY, Wilming-
ton, have been elected to the
Board of Directors of the Educa-
tional Television Stations division
of the National Association of
Educational Broadcasters. Each

will serve a three year term on the
six-man board.

“Edutainment” Is Here. The Edu-
tronics Corp., headed by Stanley
Colbert, has revealed a broad slate
of projects aimed at classrooms,
educational television, libraries,
and commercial video, and a
unique plan for low-price “Film of
the Month” clubs in gardening,
stamp, coin, sports, medical and
dental fields, to be marketed com-
plete with Kodak Super 8 sound
projector. Colbert’s concept of
“edutainment” is the basis for the
company’s projects for educa-
tional television, which Colbert
says is “as it’s beamed into class-
rooms, for the most part is just as
vast a wasteland as some commer-
cial television and just as sterile as
some community video.” Colbert
believes that other professionals
are willing and anxious to serve
educational causes, and he intends
to ask for their help based “not
on dollars alone but on the chal-
lenge of participating without re-
striction in the worthwhile task of
improving materials and methods
with which we teach our children.”

Storer Donates Equipment. Florida
State University’s educational tele-
vision station WFSU-TV has been
given  broadcasting equipment
valued at $84,250 from the Storer
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Broadcasting Company of Miami
Beach. Ed Herp, director of broad-
casting at Florida State said it is
another example of commercial
television’s valuable help to ETV
and that it would have cost WFsU-
v $200,000 to purchasc com-
parable equipment.

RCA Wins First Maryland ETV
Contract. Maryland Broadcasting
System has awarded $399,200 con-
tract to RCA for transmitting
facility which will radiate one-
million watts including tower,
antenna, and associated equipment
for the Baltimore transmitter of
the state ETV system. Award was
announced by Dr. Frederick Brie-
tenfeld, Jr., executive director of
the Maryland Educational-Cul-
tural Broadcasting Commission.

New Georgia ETV Station. The
tenth outlet for the Georgia Edu-
cational Television Network went
on the air January 1st from Coch-
ran. Station’s Monday through
Friday schedule will consist of in-
school and teacher refresher tele-
courses from 8:30 a.M. until 4:30
r.M. After 4:30 p.M. programs of

Continued on puge 94

s,

A one-ton prefabricated build-
ing is dropped into place on
Mount Kearsage to complete
a microwave relay installation,
which includes microwave
towers and Raytheon's micro-
wave transmitter /receiver.
The Raytheon equipment will
make it possible for educa-
tional and cultural programs
of the nationwide educational
television network or those
originat ng at WENH (channe!
11) at Durham, N.H., to be
carried across the state where
three uhf transmitters can
broadcast them simultane.
ously. The mountain-top in-
stallation at Kearsage and
Cannon mountains are de-
signed to be unmanned.

Art Nix
wrote this ad

for Audiopak

Here's your chance

to write an ad for

Audiopak and win

this coffee cup.

Just for a few,
sincere words
about Audiopak,
you get free,
this useful gift
in recognition
of your ad-
making ability.

Audio Devices, Inc.
235 E. 42nd St., N.Y. 10017

Gentlemen:

I've joined the big switch to Audio-
pak. Send me my free coffee cup
for this ad: (write on a separate
piece of paper if you feel cramped)

|
[

Name
Title
Station
Address B
City _
State Zip

My supplier is:

[ Sorry, | must be one of the few
who haven't had the pleasure of
trying Audiopak. Send me a free
sample.

N S S N O O A O O
o
|

]
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1like
the constant-
equalized
head-pressure
provided by
Audiopaks’

Ar:Fur Nix, WKDL, Clarksdale, Miss.

“It's without
a doubt a
most needed
feature
for all tape
machines.”
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Thanks to the ITC Gamut 25.

This handsome unit is a fully-shielded 25
channel converter that offers the 12 standard
channels ghost-free and adds another 13 chan

nels interference free.Each with perfect color
reception and outstanding frequency stability.

Gamut 25 can be quickly and inexpensively
installed between your existing cable and the

Extra channel CATV

home TV set input.

The result is up to 25 channels over a single
cable, without the costly duplication of distribu-
tion cables and the complications of additional
electronic support equipment.

And just because we like to do things right,
this fully transistorized unit actually doubles as
a remote tuner.




When will your CATV area be ready for all-
sports, all-news, all-weather, all-travel, all-home
study, and all do-it-yourself channels?

With Gamut 25 integrated into your present
CATV system, you'll be ready come what may.

For full information on the Gamut 25, write to
ITC, the problem solvers of the CATV industry.

Or call us at (213) 478-7751.

With new programming ideas blossoming
throughout the country, why not make your
CATV system fresh as a daisy?

Ilc International Telemeter Corp
2000 Stoner Ave Los Angeles, Calif. 90025

a subsidiary of Guif -+ Western industries, Inc.
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Rank Taylor Hobson
Varotal V lenses

now fit all
major TV cameras

Hurray!

That means that | can keep my favorite
Varotal V lens when | buy my new camera.
No matter what | choase?

Right. In addition to all monochrome
cameras and RCA color cameras, our
lenses now fit General Electric, Norelco,
Sarkes Tarzian and Marconi color
cameras.

And that means when | buy a new camera
and need a new lens, | can order the
camera with a Varotal V?

Right again. Our lens fits 2-tube, 3-tube,
and 4-tube color cameras. Image Orthi-
con, Plumbicon, and Vidicon.

How did you do it?

With a new Lens-Pak developed by Rank
Taylor Hobson.

Does it work as well as a lens without the
pak?

Better. The focal length of the Varotal
lens can be easily changed by finger-tip
control. And the Lens-Pak has a ‘‘ride the
rails'’ device that allows *‘close-up'’ focus-
ing to less than 1 inch.

Hmmm. Sounds like something | should
look in on.

Fine. Why not look in on us at the NA B
Show, Booth 251.

%% %

While you're there, we'll show you the
newest thing in color T.V. monitors and in
color title card and transparency scan-
ners. And we have another electronic
device on display that takes unusable
color film and applies calibrated gamma
correction to make the film acceptable
for T.V. use.
ALBION OPTICAL COMPANY

260 N. ROUTE 303 WEST NYACK, N. Y.
Sole U. S. Agents for

Rank Taylor Hobson

.
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A preview of topics
and products

Joint management/engincering
workshops on Monday, a general
conference dwelling on news cov-
crage on Wednesday, and some
brand new exhibitors will draw
keen attention from those attend-
ing the 46th NAB Convention,
March 30 to April 3 at the Conrad
Hilton Hotel, Chicago, Ill.

Two new areas will be opened
up to accommodate the 126 exhibi-
tors (the largest number ever).
Fifty-four-thousand square feet of
space is being used by the manu-
facturers.

In most respects, however, the
1968 Conference will be more
similar than different from previ-
ous conferences. The topics, of
course, will be the big issues in "68.

Enginecring topics focus on
what's new, and where patterns are
not yet clearly settled, a review is
the order of the day. Radio auto-
mation and, for the first time, TV
automation will be thrashed by a
panel on Monday.

Tuesday morning it’s heavy em-
phasis on new experiences with
dual a-m transmitters, digital fre-
quency monitoring, and automatic
logging of directional antenna pa-
rameters. How Rollins Broadcast-
ing Company is making out with
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NAB Convention
Shaping Up Big

vapor cooling of transmitter is also
on the docket.

Jampro will discuss their new
circulary polarized fim transmitting
antenna.

Television engineers will hear
about optical multiplexing, new
lighting systems, new measuring
and processing techniques, and
new trends in color broadcast
cquipment. Philips Broadcasting is
expected to unveil some plans on
new equipment it will market, and
Ampex is expected to reveal de-
tails on its portable color camera.

Engincers will honor Howard
A. Chinn, director of General En-
gincering, CBS Network, by award-
ing him the Engineering Award on
Wednesday.

The management program gets
underway with reports from NAB
President Vincent Wasilewski. and
delegates to RAB and TVB. Five
concurrent management/engineer-
ing workshops take place at 3:45
on Monday: two on automation
alrecady mentioned; one on small
market radio; another on sccond-
ary market TV and a last entitled
NAB Labor Clinic. This year the
labor session is open to all and
not closed to members only.

Highlights of Tuesday’s radio
sessions include a how-to-do ses-
sion on building a large dollar vol-
ume in a small community and
another on broadcasting for the
community.

On Wednesday the big cvent is
the session on broadcast news.
Seven authorities are lined up to
give their views.

The NAB Distinguished Service
Award this years goes to Lowell
Thomas.

Fm broadcasters can get a full
week’s worth of ideas since the
National Association of Frequency
Modulation Broadcasters com-
mences its program two days ear-
lier, in Chicago, March 29 and
March 30. The NAFMB meeting
will take place at thc Palmer
House.

This year the sessions will be
broken by market size so that at-
tendees will always be getting rele-
vant material,

On Sunday, March 31, the scene
shifts back to the Conrad Hilton
and the NAB. Fm day at NAB
will include presentations by Char-
les Stone on fundamentals of man-
agement, and Harold Kassens of
the FCC will discuss new fm tech-
nological developments.

Sophistication & Complexity
in Exhibits Seen

A sampling of new products to
be shown at the 46th NAB follows.
(A full report will appear in BM/ L
April to be mailed the third weck
of March.) Product refinements,
rather than product innovations,
appear to be the order of the day.
We expect one or two surprises to
be unveiled at Chicago—as they
usually are—but as we go to press,
these secrets are still in the bag.

® Consoles and audio equip-
ment will omnipresent this year at
NAB. Sparta will feature a com-
plete showcase broadcast studio
audio control center incorporating
many ncw products, including a
newly  introduced Sparta-Matic
tape cartridge system, speech in-
put audio consoles, turntable sys-
tems and a reel tape recorder.

Three firsts will be introduced
by McCurdy at booth 309, with
the emphasis on audio for TV:
two consoles (production and pro-
gram) and a television intercom
system. McCurdy also will display
monitor amplifiers, preamps,
cqualizers and power supplies.

Acousta-Voicing from Altec
Lansing, a new method of con-
necting special filters that tune
sound systems to match charac-
teristics of the auditorium where
they’re installed, will be unveiled
for 68 NABers. Altec Lansing
says voicing system is brand new,
and promises more information
soon. Also on display at the Altec
Lansing booth will be the newly-
introduced 9200A control con-
sole, studio monitor speakers, a
condenser type mic and two new
performer type mics being in-
troduced just prior to the show.
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Readout of AMP's computer integrated broadcast programmer.

Vital Industries’ video switcher.

New FET microphones will be
introduced by North American
Philip’s AKG Division and Goth-
am Audio’s Neumann line. The
AKG mic, Model C451E, is the
first of its type to be introduced
by AKG, and will feature a cardi-
oid capsule that’s interchangeable
with an omnidirectional capsule.
Also on display at AKG will be
their line of two-way microphones
(Models D-200E and D224E), in-
corporating internal crossover at
500 Hz,

At booth 226, Gotham will dis-
play several foreign and widely
diversified audio products. In ad-
dition to the Neumann condenser
microphones with silicon FETs,

the Studer A-62 solid-state profes-
stonal tape recorder from Switzer-
land and the Gotham OY rack-
width monitor speakers will be
featured. Also at booth 226 will be
the EMT’s 930st studio turntable
and the SE-200 professional stereo
fm tuner. Other Gotham products
in the test equipment and tape ac-
cessory categories will be on hand.

Highlight of the Gray Research
display will be their Micro-Trac
stereo tone arm. The display will
include a recorded story of Micro-
Trac using a Micro-Trac tone arm.
An impedance matching preamp,
broadcast equalizer and other Gray
tone arms will be included at the
display.

Gates Radio will introduce a
new TV-15 audio console, featur-
ing TVS6 submixer panels. Gates’
booth 221 also will have a live
demonstration of a completely au-
tomated radio station,

® In the automation category,
Tape Athon will feature their Pro-
grammer I1I, and introduce a new
program logger that will use 15/16
to 15/32 in./s speeds, and is cap-
able of recording one to eight
channels up to 384 hours on one
10V -in. reel. Tape Athon says
logger’s basic configuration will be
the same as the Model 900, and
will sell in the $1500 price range.

Some tasty sounds will be eman-
ating from booth 224 where IGM
will be displaying their Series 600
with a punch-card-acuated 60-5
random select feature not previ-
ously shown. The 500 Series audio
control system with 50-3 random
sclect and the IGM 362 logger
with cartridge and touch-tone en-
coder will fill out the IGM dis-
play. The tasty sounds will be a
continuous audition of the IGM
program services, including “Jazz
Quartet,” “Americana,” and
“Downbeat.”

Chrono-Log will display the
STEP system for TV station break
automation. System controls video
and audio switching at break time,
rolls and stops projectors and
VTRs, advances slides, and oper-
ates multiplexers, etc.

Automatic broadcast program-
mers from AMP and Central Dy-
namics promise something new for
TV broadcasters. Central Dynam-
ics will have a fully operational
broadcast automation system with
simulated “On Air” programming
designed to put the system through
its paces in any mode from one
event manual to an infinite series
of pre-programmed events.

The AMP system consists of a
computer integrated system de-
signed for complete control of all
audio-video switching operations
in a master control television sys-
tem. The system employs a general
purpose digital computer that pro-
vides a printed output of the mem-
ory contents, or a logging of
scenes as they go on the air.

® Norelco will have live and
continuous demonstrations of their
“Little Shaver” PCP-17 portable
color camera, introduced in proto-
type form in November. Norelco’s
PCF-701 triple Plumbicon film
camera will be busy showing mov-
ies on monitors.

e Vital Industries says it will
display the largest video switch-

Continued on page 99
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TYPE SPF

STANDARD VIDEO TEST GENERATOR

® Generates Recommended Standard Video Signals 8 Plug-ins provide:
with Unprecedented Accuracy * T/2T/20T Pulse and Bar Test Signals

® Provides Test Signals; Auxiliary Synch Pulses; « Auxiliary Signal for Differential Phase/Gain in
Superposition of RF; Complete Signal Burst Region
Mixing Facilities « Sag and Tilt Precorrector

® Models available for NTSC, PAL, SECAM systems a Solid state, Modular, 19-inch Rack

TEST SIGNALS INCLUDE

SQUARE WAVES STAIRCASE
60 Mz, 15.750 kHz, 250 kHz

r

SAWTOOTH, SAWTOOTH T/27/207
FOLLOWED BY 3 (BLACK OR WHITE) PULSE AND BAR
LINES

Get The Extra Capability, ROHDE & SCHWARZ

Greater Reliability, and

Longer Usefu! Life Of .. . 111 LEXINGTON AVENUE, PASSAIC, N. J. 07055  (201) 773-8010
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BALL BROTHERS RESEARCH
GREW UP ON SOLID

Ball Brothers Research Corporation’s video technology
is almost tubeless. Our Miratel Division has
more solid-state picture monitor experience than any
other monitor maker. Miratel has developed,
manufactured and sold more solid-state monitors than anyone.
BBRC’s other video products are solid-state, too.
Next time you’re in the market for any of the products

we make, consider buying some solid-state experience. Ours.

w |
‘g}[[J BALL BROTHERS RESEARCH CORPORATION . BOULDER, COLO. 80302

MIRATEL MIRATEL DIVISION . 3600 RICHARDSON STREET . NEW BRIGHTON . ST. PAUL, MINN. 55112
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INTERPRETING THE

Translator Policies And Rules—Part |

SINCE THE EARLY 1950s, numerous licensees as
well as the Commission have wrestled with the
“translator problem” and the place that translators
should occupy in the total broadcast allocations
scheme. On various occasions, broadcasters have
alleged that translator stations constitute sub-
stantial adverse economic impact upon cxisting or
potential television broadcast stations—particu-
larly those in small markets. The Commission
has borne a real burden in trying to placate these
fears and protect licensces who may be seriously
prejudiced with its statutory responsibility to bring
the greatest possible television services to the
public. This article (the first in a two-part scries)
will analyze the background and present policies
of the Commission relating to translators.

On April 23, 1965, the Commission issued
a Notice of Inquiry and Notice of Proposed Rule
Making in Docket No. 15971 (CATV and Re-
lated TV Auxiliary Services) FCC 65-344 [4
RR 2d 1679], in which it proposed ‘“‘a reexami-
nation of all our rules and policies relating to
auxiliary scrvices to see if they are holding back
or encouraging a variety of off-the-air services.”
On March 8, 1966, the Commission released
its Second Report and Order in Dockets 14895,
15233, and 15971, (Distribution of TV Signals
to CATV Systems and Related Matters), 2 FCC
2d 725, [6 RR 2d 1717], in which it resolved
some of the questions presented and terminated
the proceedings in Docket Nos. 14895 and 15233.
However, it ordered that the proceedings in Docket
No. 15971 were not terminated pending con-
sideration of the comments filed in Part II of
that proceeding. These comments included the
question of the Commission’s future policies for

This section, providing broad interpretation of FCC rules and
policies, does not substitute for competent legal counsel. Legal
advice on any given problem is predicated on the particular facts
of each case. Therefore, when specific problems arise, you
would be well advised to consult your own legal counsel.
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RULES &
REGULATIONS

television broadcast translator stations. On June
22, 1967, a second notice initiated a general
reexamination of the Commission’s policies and
rules applicable to television broadcast stations.
The comments and replies have been received;
because of the complex problems under consid-
eration, an early decision is not foreseen. How-
ever, before proceeding with an analysis of pro-
posed changes in the translator rules and policies,
a review of the more salient changes to date is
warranted.

Background Of Present Rules And Policies

The pattern of the Commission’s present
translator policies and rules can best be understood
in the light of the circumstances in which they
were formulated. Translators, like CATVs, are
the product of public demand for television
service, Beginning in the early 1950s, individuals
and groups in areas which did not reccive ad-
equate off-the-air television service installed a
variety of small transmitters known variously as
“repeaters,” ‘“boosters,” and “translators,” which
were intended to rebroadcast television signals
and thus provide services desired by the public.
These unlicensed transmitters were operated in
the vhf frequencies, and, therefore, they posed a
danger of interference to licensed radio users in
the safety services. The Commission initially at-
tempted to forbid such operations because of this
danger.

In 1956, in order to make possible the pro-
vision of television service to small, isolated
communities and sparsely settled areas beyond
the range of existing stations, the Commission
began the authorization of uhf translator stations
(relatively inexpensive installations which picked
up television signals and rebroadcast them on
channels in the higher portion of the uhf band).
Initially, they were permitted to opcrate with a
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When the record’s being broken,



Some things don’t happen twice

And if you don't record it the first
time, you don't record it at all

Take, for example, the Olympic
games at Grenoble

When a champion comes charging
to the finish, he creates a dazzling
moment that can never be recreated.

OLYMPIC WINTER GAMES 1968

- the tape must not fail.

Except on something like tape

Wouldn’t it be a shame to miss it
with tape that couldn’t handle the
video or the sound?

That's why we designed 78V as
carefully as we did. It captures once-
in-a-lifetime events the second they
happen. Faithfully.

OLYMPIC WINTER GAMES 1968

And that's why ABC chose 78V to
tape the Winter Olympics at Grenoble.
78V, the high-chroma tape for crit-
ical applications. The non-fail tape.
(For information, write us: Memo-
rex Park, Santa Clara, Calif 95050.)

NMENORE X



maximum power of 1 watt; thercafter, in order to
incrcasc the opportunity for reception of this
service, the Commission amended its rules so as to
permit operation with power up to 10 watts. For
technical reasons, translators were not permitted
to originate any broadcast material themselves or
to rebroadcast any signal except that of a broad-
cast station or another translator. Therefore, they
did not, in their own operations, generate any
revenue. They were usually operated by nonprofit
corporations or associations, and built by sub-
scription, or operated by public bodies; in a
few instances, television licensees constructed
translators to fill “holes” in the coverage areas
of their stations. Like broadcast stations gener-
ally, translators were required to have the consent
of the stations whose signals they rebroadcast.

Although the authorization of uhf translators
eased the situation, in view of the relatively high
installation and operating costs of uhf translators
as well as the limited number of receivers, public
demand for the licensing of vhf translators con-
tinued. This demand was finally satisfied in 1960
when Congress amended the Communications Act
by adding Section 319 (d) to permit the Commis-
sion to license the prc-existing vhf repeaters, and
by amending Section 318 to allow operation of
translators without an operator. The Commission
then adopted rules permitting the licensing of one-
watt vhf translators, and provided for a change-
over procedure to permit the licensing of existing
repeaters until they could obtain permits and
cquipment for regular vhf translator operation un-
der the new rules. Ten hundred and forty-four
repeaters were authorized under the change-over
procedure, and provision was made for conver-
sion of these repeaters to regular translator oper-
ations.

The policies and rules developed in the carly
translator proceedings were shaped by the nature
of the repeater operations as they then existed.
As a result, the policies and rules were primar-
ily designed to accommodate the interests of
small community groups, principally in the far
west, which sought translators to supply service
not otherwise available. Soon, however, a new
clement appeared. With the legalization of vhf
translators, numbers of commercial television
broadcast licensees filed applications for vhf
translators to rebroadcast their stations’ signals.
The motive underlying many of these applica-
tions was mainly competitive, and it posed ob-
vious new problems. When the new trend became
apparent, the Commission formulated limitations
on the use of vhf translators by commercial li-
censces which were adopted in 1962. In essence,
these limitations prevent the use of vhf translators
by commiercial licensecs for competitive purposes
by: (a) authorizing their use onlv within the
predicted Grade B contour of the primary station
(§ 74.732(e) (1) of the Rules); and (b) for-
bidding their use where program duplication
would result within the predicted Grade A con-
tour of the duplicated station and beyond the
predicted principal communitv contour of the
primary station (§74.732(e) (2) of the Rules).
Because the Commission considered that a dem-
onstrated public demand for vhf translator serv-
ice was a countervailing consideration not pres-
ent in the case of licensee applications, no such
limitations were imposed on the use of vhf trans-
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lators by private parties. At the same time, in
order to promote the wider use of uhf gencrally,
the Commission placed no restrictions on licensee
use of uhf translators.

While these events were occurring in the
translator field, a great territorial expansion of
CATV was taking place. Since the unregulated
CATVs were not subject to the limitations im-
poscd on translators, this devclopment proved
to have significant implications in the translator
field. Television stations wcre faced with the
competition of distant and duplicating signals
but the signals were supplied by CATVs rather
than translators. At the same time, the rapid
spread of CATVs minimized the public’s antici-
pated role in seeking translators, both as a result
of lessened demand and because of the CATV’s
other advantages over translators. These advan-
tages included (1) the CATV’s ability to use
microwave rclays to obtain input signals regard-
less of location or distance; (2) the ability of
the CATV to furnish a large number of signals;
and (3) the assured financial base of the CATV
which, in contradistinction to most translator
operators, can enforce payment for its service.
The growth of CATV has affected the Commis-
sion’s translator policies in other ways. As con-
cern mounted over the possible adverse effects
of CATV on regular television stations, the Com-
mission recognized that somc of the considera-
tions applicable to CATV are, in at least related
form, applicable to translators. Thus, the Com-
mission has found it has to devote considerable
attention to questions of economic impact and
program duplication in connection with trans-
lator applications.

On July 7, 1965, the Commission adopted
a Report and Order in Docket 15858 to permit
high power TV translators on unoccupied as-
signments in the Table of Assignments. The
Order (1) permitted vhf and uhf translators of
100 watts transmitter output; (2) regular TV
station licensees as well as other qualified par-
tics werce eligible to be a licensee of a high-
power translator; (3) the high power translator
would in no way preclude the grant of an ap-
plication for a regular or satellite television sta-
tion on the channel, and the licensee of the
translator also would be given an opportunity to
file a competing application to convert the trans-
lator to a regular broadcast station, (4) the
rule prohibiting existing TV stations to extend
their Grade B coverage by means of vhf trans-
lators could be used on the remaining vhf as-
signments in the Table; and (5) objections to
high power translators from regular TV stations
would be treated on a ‘“case-by-case” basis.
Basically, th¢ Commission adopted the forego-
ing Order because it believed that TV assign-
ments arc unused due to the financial problems
associated with small markets. The Order estab-
lished a simple and economical method whereby
cxisting licensees and others could provide serv-
ice to people in underserved areas on a trans-
lator basis until such time as a regular station
may become economically feasible. With respect
to the impact of the high power translator sta-
tions on regular TV stations, the Commission de-
cided to treat this on a ‘“case-by-case” basis.
Several partics commenting were concerned that
the impact of these high-power translators on
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March,

FORGETIT?

The Scully 270 is the only truly
professional tape reproducer that can
accomodate 14" reels for eight hours

of continuous play.

Sure you want an automated system. But you sure
don’t want dead air nightmares. That's why we
packed every ounce of Scully dependability into the
270 . . . precisely turned our own parts in our own
shop . .. built the transport deck to close tolerances
for longer periods between alignments . . . cycled
the transport deck for forty eight hours before putting
it into the unit . . . and then put the unit through a
rigorous inspection before crating! For low mainte-
nance, minimum downtime and high performance
specifications, there's no match for the 270, Check
with your nearest Scully Distributor for complete de-
tails or write to the address below for brochure show-
ing the complete Scully line.

480 Bunnell Street

@ SCu I I Bridgeport, Conn. 06607
(203) 335-5146
Recording Instruments Company Makers of the renowned Scully lathe, since 1919
A Division of DICTAPHONE CORPORATION Symbol of Precision in the Recording Industry
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small market stations required safeguards such
as nonduplication of programs; however, the
Commission stated, “We do not believe that we
should at this time attempt to foresce all the
problems which may occur and to cure them
in this proceeding. As we stated in our Notice
[4 RR 2d 1679] “More generally, we are of
the opinion that all of our rules and policies
should be reexamined to see if they are holding
back or encouraging a variety of off-the-air
services.” Pending the formulation of a defini-
tive policy with respect to these matters, we
have in recent actions on translator requests,
adopted the policy of generally conditioning
grants upon the outcome of Docket 15971, and
further that the translator, upon the request of a
television broadcast station within whose Grade
A contour the translator will operate, will not
duplicate a program broadcast by the TV sta-
tion, simultaneously or within 15 days.”

On November 30, 1966, the Commission
adopted a Report and Order (Docket No.
16424) amending the rules providing for cer-
tain frequencies in the 1990- to 2110-MHz
band be made available for use by TV trans-
lators as microwave relays from TV stations to
translators.

Policy Problems

The Commission believes that the policy areas
now requiring consideration in Docket 15971
include: (a) the need for continuing the policy
of prohibiting licensee-owned vhf translators be-
yond the primary station’s Grade B contour;
(b) the limitations, if any, to be imposed on
translator duplication of regular television sta-
tions; (c) the possibility of different require-
ments for translator stations used in connection
with educational television stations; (d) the
limitations, if any, to be imposed on vhf trans-
lators in areas with predicted uhf service; (e)
the possibility of higher power for vhf transla-
tors; and (f) new steps, if any, which may be
taken by the Commission to encourage the
wider use of translators. In addition, this pro-
ceeding provides a convenient forum in which to
consider various other changes which have been
suggested but not yet acted upon. These pos-
sible changes include tightening of the technical
requirements for translator equipment, origina-
tion of local announcements and programming
on uhf translators, and use of translators solely
as relays to carry broadcast signals greater dis-
tances for ultimate use by translators. The fol-
lowing paragraphs contain a brief discussion of
these matters.

Licensee-Owned Vhf Translators Beyond
the Primary Station's Grade B Contour

Licensee use of vhf translators beyond the
primary station’s Grade B contour is now pro-
hibited by §74.732(e) (1) of the Rules. The
Commission adopted this restriction after a rule
making proceeding and a determination that,
“The vhf spectrum is too crowded and the prob-
lems of potential interference are too great for
the Commission to authorize vhf translators un-
less there is a clear and compelling need therefor
demonstrated by active interest of the people in

the area.” The Commission also said at that
time that it was apparent that some television
stations were planning to use vhf translators
to extend their service “. . . into new markets
at relatively little cost and with no responsibility
for meeting the needs of the new community
for local programming and might result in de-
laying the development of new stations and
keep existing stations from expanding their
service to cover these areas through authorized
facilities.”

The reasoning set forth above still largely
obtains today. However, the proliferation of
CATYV systems and the Commission’s actions on
requests for waiver of this translator rule re-
quire a new look at the problem. The Commis-
sion has waived the rule in several instances
where it was indicated that the proposed vhf
translator would be located beyond the predicted
Grade B of any regular television broadcast sta-
tion. This has been done in the sparsely popu-
lated southwestern states and in Alaska and
Hawaii. The Commission believes, on the basis
of its experience since 1962, that it may now
be appropriate to allow television stations to
establish vhf translators beyond their predicted
Grade B contours when doing so does not result
in the invasion of another television station’s
predicted Grade B contour. In those situations,
the Commission’s concern with potential inter-
ference and the effect on the possible develop-
ment of new stations would appear to be less
valid now—particularly, since with respect to
the latter concern, CATV is being established
freely in such areas under the CATV rules
adopted earlier in Docket 15971. Accordingly,
the Commission proposes to amend §74.732(e)
(1) of the Rules to permit a television broad-
cast licensee to establish a vhf translator beyond
its predicted Grade B contour when it does not
invade the predicted Grade B contour of another
television station.

The Commission also believes that it may
be appropriate to amend §74.732(e) (1) to
allow television broadcast licensees to contribute
to the costs of operation and maintenance of
established vhf translators which rebroadcast
their signals wherever such translators are lo-
cated. It believes that this type of support can be
allowed without doing damage to its policies be-
yond the present rule. Since the establishment
of the translator usually disposes of the inter-
ference problem, it may additionally dispose of
its concern that vhf translators not be used
merely as competitive weapons, but, rather, re-
flect the true interests of the public within the
communities concerned.

Translator Duplication of
Regular Television Stations

In its 1962 rule making, the Commission at-
tacked the problem of duplication by adopting
a rule refusing to permit a licensee-owned vhf
translator within the predicted Grade A contour
of another regular television station if program
duplication would result, except where the pri-
mary station to be rebroadcast furnishes a pre-
dicted principal community contour over the
area to be served. However, since such a station
would be affected regardless of the status of the
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If you specify
television equipment,
you need a copy of
DYNAIR's new catalog.

It's yours for the asking.

By concentrating its efforts on the technical area of video signals, DYNAIR Elec-
tronics, Inc., has achieved a unique position of leadership in the television industry.
A major supplier to every facet of TV—broadcast, community antenna, closed-circuit,
educational and industrial-DYNAIR’s years of experience have resulted in the
development of many new design concepts. DYNAIR equipment is generally con-
sidered by industry experts to represent the current state-of-the-art design approach.

Units for signal distribution . . . signal switching . . . signal modulation . . . and RF
demodulation are offered by DYNAIR for every operating requirement or budget
level. This is field-proven equipment, used around the world.

To introduce ourselves and our equipment, may we send you our new TV Equip-
ment Short Form Catalog? It’s the first step in showing you what we can do in breadth
...and indepth. .. for your video signals.

"Typical DYNAIR TV equipment for any budget....any TV problem

Series 5110 Solid-State Remote
Controlled Switchers . . . expandable
to installations of any number of
inputs and outputs

Series 4000 Solid-State Modular
CATY Head-End Equipment for
processing, modulating and
demodulating television signals

. - o v - . .

MINI-Series CCTV Equipment . ..
a broad group of compact, low-cost
units ideally suited to industrial and
educational applications
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See DYNAIR'S complete line of TV equipment at the NAB Show: Booth # 211, West Exhibit Hall, Conrad Hilton Hotel—Chicago, lllinois, March 31st-April 3rd.

—  DYNAIR ELECTRONICS, INC.

> ELECTRONICS, INC, 6360 Federal Boulevard, San Diego, California 92114
—0 Phone (714) 582-9211, TWX (714) 583-8101
Circle 25 on Reader Service Card
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translator applicant as a licensee or nonlicensee,
this solution does not really meet the question
of the translator’s impact on the duplicated sta-
tion. The Commission has responded to this
problem in two ways: (a) beginning in 1963,
it has authorized licensee-owned vhf translators
within the Grade A contour of duplicated tele-
vision stations provided the translator is operated
on a nonduplication basis, and (b) it has con-
sidered the possible effects of duplication in all
cases without regard to the ownership of the
translators or whether the translators would be
vhf or uhf. A product of this case-by-case ap-
proach to duplication problems was adopted
as an interim policy in Lee Co. TV, Inc., FCC
65-483, [5 RR 2d 257] (1965). In this pro-
ceeding, the Commission announced that as an
interim measure, pending the outcome of this
proceeding (Docket 15971), it would impose
nonduplication conditions on all translators pro-
posed within the predicted Grade A contour of
a duplicated station.

Frequently, the duplicated station had not
sought protection; therefore, the Lee Co., ap-
proach to the duplication problem presented
difficulties. Additionally, the task of providing
nonduplication protection added to the difficul-
ties confronting the translator operator—espe-
cially if it was not a commercial operator. Con-
sequently, in its Second Report and Order in
this proceeding (Docket 15971), the Commis-
sion amended its interim policy and returned
to a modified form of its 1962 policy requiring
imposition of a nonduplication condition only in

the case of a licensee-owned vht translator lo-
cated within the predicted Grade A contour of
a duplicated station.

The Commission’s expericnce with translators
has been that only in a relatively few situations
do proposals for translators result in controversy
concerning duplication of programming or eco-
nomic impact. However, when problems arisc,
they arisc whether or not the translators are
licensee-owned and with both vhf and uhf pro-
posals. Therefore, the Commission believes that
it would be desirable to take a completely new
look at its translator nonduplication policy. It
may be desirable to remove the present limita-
tion on licensee operation of translators which
duplicate a regular television station’s program-
ming and revise the policy to treat all translators
the same way—regardless of ownership. Also,
it is quite obvious, that in the area of duplication
of programming, its experience with the nondu-
plication rule in CATV is relevant. Certainly,
the Commission will at least consider whether
it would not be appropriate to apply the same
nonduplication policy to translators where a
strong signal is available from the television
broadcast stations whose programs are proposed
to be duplicated.

This article has dealt with the background
of the translator rules and some of the policies
presently under consideration in Docket 15971.
Next month’s article will continue with the re-
maining major policies under consideration and
the additional possibilities that may emerge as
new rules. °
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TELEX AMPLITWIN

THe FIRST SeLr-ENERGIZED
STERED HEADPHONE FOR
RECORDING/SERVICE

ENCINEERS :

For REMOTE recording whenever it's impractical to use
monitor speakers. Fits all stereo or monophonic equipment.
Great for trouble-shooting defective equipment.

1 Four-stage solid state amplifiers powered by <
9 volt transistor radio battery in each ear cup.
Frequency response: 16-15,000 Hz.

Volume control on each channel adjusts for the
desired listening level and balance. Signal to
noise ratio: 50 db below maximum output.

High and low level inputs per channel. Impedance:
low input 10 K ohm. High input 680 K ohm.
Amplifier off, 45 ohm. Maximum continuous
power input: 1 watt.

On-off switch for each amplifier.

Comfortable headband with foam filled ear cushions.

Sensitivity: (220 mv) 95 db SPL in both cups. 4

Gre&Ea Qo M~

9600 Aldrich Avenue South » Minneapolis, Minnesota 55420 Dept. BE
[ ]
Write for additional details, engineering specifications and price. Circle 26 on data card. 4/

";""ELEXacoustics 9

DIVISION OF THE TELEX CORPORATION

PRODUCTS OF SOUND RESEARCH
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So far, there’s only one applicant

It’s Lenkurt’s 76 TV microwave transmission system.

This is the system that's bringing top-quality color and
black & white TV into areas where they used to think some-
thing was wrong with their picture if it didn’t have snow
most of the time.

For instance. take the 76 TV Studio Transmitter installation
at station KOLO-TV in Reno, Nevada. Since the 76 is
transistorized, the new system operates with practically no
maintenance, quite a bonus to KOLO-TV because one of
their microwave terminals is located on Freel Peak, where
20 foot snows and 100-200 mile winds are not uncommon.

Another outstanding feature of the 76 system is its versa-
tility. At the University of Kansas Medical Center,a 76 ETV
system makes it possible for students to participate in classes
being presented at a sister campus, 45 miles away. This is ong
of the few two-way ETV systems in existence. This system is
significant because of the high resolution it provides for
remote observation of medical techniques.

And the Columbia Basin Microwave Company is using our
microwave to transmit two off-the-air pickups through an
extensive 76 neiwork to serve several CATV companies and
school districts.

So, whether you’re planning a community TV setup, an
Educational TV program, or want to join a network, and you
want rugged, reliable equipment to help with top-quality color
and black & white TV transmission, you’d be doing a smart
thing to write us for the resume on our money-saving, solid-
state 76 TV microwave system.

Lenkurt Electric Co., Inc., San Carlos, Calif. Other offices
in Atlanta, Chicago, Dallas, and New York City.

LENKURT ELECTRIC

GENERALTELEPHONE & ELECTRCNICS

Circle 27 on Reader Service Card
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Your Major ‘

Source for
Advanced

Equipment

Illln.

VA/50 HIGH BAND COLOR VTR

... brings new meaning to the blue ribbon line
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March,

DIGITAL SYNC GENERATOR VISUAL INFORMATION SYSTEMS COLOR VIDEO DISC RECORDER

Advanced equipment and new techniques provide greater customer
benefits. That's the key to these superior products from

Visual Electronics Corporation. State-of-the-art electronics help assure
absolute top performance with greater simplicity. Incorporation of
integrated circuitry, new components and new techniques not previously
available give Visual’'s advanced equipment that extra edge in

reliability and economy.

Bringing advanced engineering concepts to practical reality are these
latest additions to the Blue Ribbon Line, shown above. These include
Visual’s: Color Video Disc Recorder, for full-color slow motion and
stop-action playback; Digital Sync Generator, the first to bring digital
techniques to color sync; Model 990 Display Control Unit, affording
instantaneous digital-to-video character conversion; and High Band Color
VTR's, the complete line of precision video tape recording

equipment . . . plus many more products to follow.

VISUAL ELECTRONICS CORPORATION
356 west 40th street o new york, n.y. 10018 e (212) 736-5840

THE MAJOR SB8OURCE FOR AOVANCEO EQUIPMENT

Circle 28 on Reader Service Card
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fu TYPE 520 NTSC VECTORSCOPE (g g >

IR . SORTLAND. GAIGEN W 4 A

| F\ : ‘
A New

® New measurement capabilities

® Push-button operating convenience

® Accurate measurements of chrominance
and luminance amplitude

® All silicon solid-state reliability. Cool,
quiet operation

The Tektronix Type 520 NTSC Vectorscope provides new
operator convenience, new measurement capability and
silicon solid-state reliability. Push-button operating con-
trols permit rapid selection of displays for quick analysis
of color signal characteristics. A new luminance channel
separates the luminance (Y) component of composite color
signals for display at a line rate. Combining the Y compo-
nent with the chrominance demodulator outputs provides
displays of the Red (R), Green (G), and Blue (B) values,
revealing luminance to chrominance .amplitude and delay
errors if present. Line Rate displays of chrominance
demodulated along the | or Q axis are provided for check-
ing encoder performance.

e e, 5 M S 34 e

— M
7

Vecmrscuﬂe from Tektronix

Phase and amplitude accuracy of the vector presentation
is verified by internally generated test signals. Errors in
color encoding, video tape recording or transmission
processes are readily apparent and are easily measured.
Separate 0 to 360 phase shifters provide independent
phase control of channel A and B displays. Excellent
resolution for measuring small phase-angles is provided
by a 30 precision calibrated phase shifter where 1 inch
of dial movement represents approximately 1° of phase
shift. Differential gain and differential phase measurements
are made with accuracies within 19, for gain and 0.2° for
phase. A unique graticule switching arrangement provides
automatic selection of an IRE graticule or an illuminated
parallax-free vector graticule. The selection occurs at the
same time the operating mode is established.

The Type 520 Vectorscope provides the ability to check
equipment performance during regular programming times
through the utilization of Vertical Interfield Test Signals.
A digital line selector permits positive selection of Vertical
Interval Test Signals from lines 7 through 21 of either field
1 or field 2.

For a demonstration contact your nearby Tektronix field
engineer or write: Tektronix Inc., P. O, Box 500, Beaverton,
Oregon 97005,

Type 520 NTSC Vectorscope ...
Rack Mount Type R520 ......

U. S. Sales Prices, FOB Beaverton, Oregon

.$1850
..$1850

...part of the Tektronix commitment

to progress in the measurement sciences

Circle 29 on Reader Service Card
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Design For

Domestic Satellite

Terminals

By Thomas J. Vaughan, P.E.

The fundamentals of a satellite TV receiv-
ing terminal described here may be used
by broadcasters or CATYV system operators
to receive the first network TV satellite
transmissions—expected within two years.

SATELLITE TERMINALS located at the broadcast
station will become a reality in a few years. These
terminals will be used for receiving network pro-
grams, cducational and instructional TV. There
are no major technical obstacles to overcome in
designing and implementing such a system. The
problems still to be resolved are political and eco-
nomic.

The advantages of direct broadcast to a net-
work affiliate via satellite will be lower cost and
more uniform quality of received signal over the
6-MHz band.! This, coupled with the ability to
receive educational and instructional TV, will
make satellite terminals as commonplace as STLs
are today.

In response to a recent FCC notice of inquiry,
a number of plans have been submitted to the
FCC for domestic distribution of TV signals via
satellite.

It is not the purpose of this article to discuss
the merits of each plan, but to acquaint the broad-
cast engineer with the terminal design parameters
which are common to all plans. Although each
plan differs in the number of terminals proposed,
their location and the nature of station owner-
ship, they have a number of common features.
These are as follows:

The network signal will be transmitted to the
satellite from two metropolitan areas, New York
and Los Angeles.

The satellite will be in synchronous orbit
(i.e., at an altitude of 23,000 miles).

1Although this discussion is concerned primarily with TV, it is
expected that programming material for a-m and fm will also be
broadcast by satellite. These signals will be considerably easier
to handle because of their narrow bandwidths.

Mr. Vaughan is president of T.J. Vaughan and
Associates, consulting engineers to broadcasters
and manufacturers, He is a member of Associa-
tion of Federal Communications Consulting Engi-
neers.
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The majority of the terminals will reccive
only.

The up frequency will be 6000 MHz and the
down frequency 4000 MHz.

The variables not yet decided are:

The erp of the satellite.

The size of ground terminals.

The noise temperature of the receiver.

The erp of the satellite will be, most likely,
in the range of 30 to 40 dBW. The ground ter-
minal size and noise temperature of the receiver
are related to bandwidth. For a single TV chan-
nel, the antenna size will be approximately 20 ft
and the system noise temperature 870°K (nf —
6dB).

System Consideration

The system consists of the satellite, the spacc
between the satellite and the ground antenna, the
receiver and the i-f demodulator. The power of
the receiver terminal is a function of the effective
radiated power (erp) of the satellite.

The power of the present and planned satel-
lites is listed below:

Present
Intelstat 11 15.5 dBW
Planned: (1970s)
Domestic TV System
AT & T Plan 37 dBW
Com-Sat Plan 37.5 dBW
Ford Foundation Plan 43 dBW

Space Loss

The signal lost between the satellite and
ground terminal can be determined from the fol-
lowing:

Signal lost,
dB = a = 36.6 4 20 (log f) + 20 (log R)
where  f = frequency, MHz.
R — satellite range, miles.

For a synchronous satellite above the equator,

the slant range at mid-U.S. latitude is 26,100
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Fig. 1. Signal level received for various satellite
erp’s and receiving antenna diameters.

Fig. 2. Conversion of receiver noise temperature to
noise density (power) in dBW/Hz.

Fig. 3. Signa!l needed at antenna for various type
amplifiers and bandwidths.

Fig. 4. Reduced field strength as a result of satel-
lite drift. Satellites to date have been held to station
positions within #0.2°. Future satellites will be held
to +=0.1°, precluding need for automatic tracking
antennas.

Fig. 5. Typical satellite receiving antenna and
mount.

a5

S — S—

Ford Roundation Plan -

d0— ‘ 1

Com-Sat Plan
- . —

T

AT&T Plnﬂj

|
1

SATELLITE ERP
8
T
l

~
v
_—

20—

|

/ |
[ lmseisal . J
5o izo o

-140 -1 =120 -0 ol

SIGNAL AT ANTENNA, dBW

S ) N

NOISE TEMPERATURE,®K

(])_
e —————

sz L1 | !
-2s -210 -205 -200
RECEIVER NOISE DENSITY, dBW/ Hz

[

. —
-195 =190

miles. Therefore, operating at f =4 GHz, a =
196.9 dB.

Ground Antenna Gain

The ground antenna gain is a function of the
area, efficiency and frequency:

4
GaindB — 10logn 72

n — efficiency (55 percent typical)
— Antenna arca

A — wavelength
The gain for different size antennas operated
at 4 GHz is listed below:
Size Gain
10 ft 39.5 dB
20 ft 45.5 dB
30 ft 49 dB
40 ft 51.5 dB

The signal at the antenna terminal is shown
in Fig. 1 for the above variables.

Receiver Noise Temperature

The recciver used must have a very low noise
figure. Receivers today are normally rated by
“input noise temperature” rather than the formerly
used noise figure (sce Fig. 3).

The noise temperature at the input to the
receiver is related to noise power. The total noise
power at the input is

Ne=KTB
where N — Noise power, watts.
T = Noise temperature, °K.

K — Boltzman’s Constant — 1.38
X 1072 Joules/°K.
B — Bandwidth, Hz

This is plotted in Fig. 2.

The conversion of noise power to noise
density can be demonstrated by the following
example:

Assume a parametric amplifier with an effec-
tive noise temperature of 180°K and the band-
width of 10 MHz.? From Fig. 2, the receiver
noise density will be ~206 dBW/Hz. To correct
for the 10-MHz bandwidth, we must add the
bandwidth ratio in dB to the power density thus
giving us the total power
_—110 M;iz. — 70 db [10 log (107) = 70dB]

N = —-206 + 70 = —136 dBW

If we require a carrier to noise ratio of 20 dB,
then the incoming signal must be —-116 dBW.
From Fig. 1, a 20-ft-diameter reflector will be
sufficient. We can also see from Fig. 1, if the
erp of Intelsat II is used, the signal will be at
threshold level (marginal) for the 20-ft-diameter
reflector. The minimum detectable signal level for
other bandwidths is shown in Fig. 3.

Although this discussion assumes reception

*The bandwidth will be 9 MHz if the video is converted to fm
as is now being done on the Early Bird Satellite.
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of a single channel, multichannel reception is
possible, increasing the bandwidth of the re-
ceiver by an additional 10 MHz to 20 MHz
reduces the receiver capability only 3 dB (or 6
dB for 40 MHz). Since we have allowed for a
handsome fade margin (signal to noise ratio) of
20 dB, the additional bandwidth could be
received with only a slight reduction in reliable
reception. The 20-ft antenna would likely be
adequate and only a diplexer and separate
demodulators need be added to the receiver to
receive all of the networks and ETV channels.

The figure of merit used to evaluate terminal
performance is the gain to noise temperature
ratio, G/T. This may be used in cost tradeoff
studies of antenna size versus noise temperature
of the receiver, If a G/T of 25 is required, the
following combinations of antenna and receiver
can be used:

Antenna and receiver required for G/T = 25

Antenna

Size Receiver
10 ft Cooled Par-Amp (20°K)
20 ft Uncooled Par-Amp (120°K)
40 ft Tunnel Diode (800°K)
Other sources of noise temperature are:

Source Typical Value, °K
Cosmic noise (at 4 GHz) ................ 8
Rain ... 300
Sun (aligned with satellite) .............. 30,000
Transmission line/0.1 dB ............. 7
Atmospheric noise (elev. angle 40°) 7
Spillover around reflector ............... =15

In a well designed ground terminal, the spill-
over energy, that is, the energy re-reflected from
the warm ground, can be kept to less that 5 per-
cent. Therefore, its contribution will be approxi-
mately 15°K. With Cassegrainian geometry, the
receiver can be mounted close to the feed and
the insertion loss kept to <0.2 dB (approximately
14°K).

If we assume the satellite positioned at 100°
W Longitude above the equator, then from any-
where in the continental USA, the elevation angle
will be between 20° (10°K) and 40° and (7°K).
There will be two occasions per year when the
sun and satellite are in conjunction with respect
to any ground station. For any set of geographical
co-ordinates the day and time of each conjunction
is readily predicted and local, tape, or film pro-
grams may be scheduled for these times to replace
satellite transmissions.

Antenna Design

Present day antennas are 85 ft in diameter,
have system noise temperature of 70°K and are
designed to receive a 500-MHz bandwidth.

A synchronous satellite does not remain sta-
tionary due to thermal and gravitational effects.
For the Early Bird satellites, the station keeping
characteristics were not too well known prior to
its launching. Fuel is carried aboard the satellite
and expelled on command from the ground to
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What About Cost?

The elements making up the total system cost
are the antenna, the feed line and miscel-
laneous costs, and the receiver.

Typical antenna costs for the examples
in the text are: 10-ft, $8,000; 20-ft, $14,000;
40-ft, $30,000. The feed line and related
costs for these antennas might be $14,000,
$15,000, and $18,000, respectively. Thus
the antenna and related costs are 10-ft,
$22,000; 20-ft, $24,000; 40-ft, $48,000.
Typical receiver costs are: cooled Par Amp,
$50-70,000; uncooled Par Amp, $15-25,000;
tunnel diode, $2-4,000. Receiver-antenna
tradeoffs are possible and the best amplifier
can be used with smallest antenna and vice
versa. System costs, then, might run from a
high of $97,000 to a low of $50,000.

This modest cost is possible because the
antenna is located on a fixed mount. Ex-
perience has shown that as satellites can be
kept in quite stationary positions, eliminating
the need for servo controlled tracking
antennas.

maintain the satellite on station. The useful life
of the satellite is dependent on the amount of fuel
available. Since future satellites will not be weight
limited, and, therefore, will carry greater quanti-
ties of fuel, they will remain in a more stationary
position.

As can be seen in Fig. 4, even with the high
directivity of an 85-ft antenna, there is little need
for a servo controlled drive on the antenna if the
station keeping of the satellite is held to +=0.1°.

The spare satellite in the domestic TV net-
work will be located well within the beam of a
20-ft-diameter reflector. Therefore, if station
keeping can be maintained and there is no need
of repointing the antenna to a different portion
of the sky, the antenna need not be mounted on a
servo controlled pedestal but on a fixed mount.
The use of a fixed mount will reduce the cost of
the terminal significantly and increase the relia-

bility. The antenna could be mounted on the roof
of the studio and beamed toward the satellite.

Antenna Details

A block diagram of the antcnna system is

shown in Fig. 6. The signal will be received by
the antenna. Since the incoming signal will be
circularly polarized, a waveguide polarizer will
be used to convert the signal to linear polariza-
tion. The signal will then be processed through
a highly selective filter and into the receiver. The
signal will be amplified at rf, demodulated and
scparated into audio and video components. The
signal can then be processed in the same manner
as the output of the studio-transmitter link.
Reflector. The reflector will be of Cassegrainian
gecometry, consisting of a main reflector (para-
boloid) and subreflector (hyperboloid). In this
configuration the feed is on the vertex side of the
dish. This permits the receiver to be mounted
immediately adjacent to the filter thercby mini-
mizing line losses. Since a fixed mount is pro-
posed, beam adjustment necessary to sight on
the satellite may be obtained by tilting the sub-
reflector. The main reflector can either be spun
or fabricated in pie sections and assembled at
the station. The reflector will use solid aluminum
pancls and must have an assembled surface
tolerance of == 0.10 in. rms.
Feed. The feed complexity will be greatly reduced
with the elimination of the tracking requirement.
If there were a tracking requirement, a four horn
monopulse feed capable of generating sum and
difference patterns must be used to determinc
the satellite movement. With no tracking require-
ment a single electromagnetic horn will be used.
High aperture efficiency can be obtained with this
configuration.

The mount would be a welded steel assembly
supporting the reflector as shown in Fig. 5. The
mount must be rigid enough to maintain pointing
accuracy to within =0.2° in 120-mi/hr winds.

A radome would not be required over the
antenna, but a small radome or fiberglass cover
would be used over the mouth of the horn.

The mount should be configured to permit
the antenna to be rotated to a face side position.
This is necessary during installation to calibrate
the gain and noise level. It would also be used
periodically to check the signal level radiated
from the satellite.

Rfi Considerations

The high directivity of the reflector will dis-
criminate against interfering signals around the
frequency of interest. All signals beyond =+ 1%4°
(20-ft dish) of the main beam will be down at
least 20 dB. With a well designed antenna and
feed, side and back radiation can be kept below
—-45 dB.

The filter located between the polarizer and
the receiver will discriminate against other fre-
quencies. °
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Sermons, choirs, congregations and background music; musicians,
soloists, audience and sound tracks. Wagnerian sopranos or folk-
rock singers, wherever you have a requirement for sound mixing,
that’s where you need an AM4A.

A single AM4A with 4 output channels, can mix and match the
inputs from up to 20 microphones, controlling HF and LF, equa!-
ize, reverb and mix ... mono or stereo. You can even solo any
given microphone.

Prices start at less than $3500, and most important, you buy only
the channels you need. Each channel is a pre-wired plug-in mod-
ule. Just unpack the AM4A, connect your input and output lines,
drop in the modules and you're ready to go.

But don’t take our word for it. If you are a qualified customer
you can try an AM4A on a free 30-day trial. That's how confident
we are that once you have it in operation, you'll never let it go.

1801 EAST CARNEGIE AVENUE, SANTA ANA, CALIFORNIA 92702
Circle 30 on Reader Service Card
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FIG. 1. BLOCK DIAGRAM OF A TYPICAL STEREO AND SCA AUDIO SYSTEM
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The Wasteland

of Stereo Fm

By Carl E. Roliff

Is your stereo system up to par? These
criteria simplify system evaluation.

IN ALL TOO MANY INSTANCES, stereo fm is a
technical wasteland of distortion, hum, noise and
poor separation. Apparently some fm broadcasters
assume that stereo programming is simply a mat-
ter of installing a stereo generator, then sitting
back to wait for the new accounts to roll in. Good
fm multiplex stereo, however, requires consci-
entious attention to every aspect of the total
system. Seldom is the problem one of the equip-
ment itself; design and engineering has been ac-
complished by various equipment manufacturers.
The problem is proper installation, adjustment
and maintenance. The overall stereo system is
capable of a better preformance than many sta-
tions are achieving,

Stereo/Monaural Compatibility

The first consideration is compatibility with
existing fm equipment. Therefore, the first FCC
requirement (Rule 73.322a) is that the main fm
channel be modulated with the sum of the left
and right signals, The addition of the two signals
is accomplished in the stereo generator. Due to
the transmission method, a 19-kHz pilot sub-
carrier (produced by the stereo generator) at
8- to 10-percent modulation is required (73.-
322b). The FCC rule of December 1, 1966,
requires daily measurement of the 19-kHz pilot
subcarrier frequency. (Perhaps if broadcasters
had met their responsibility of maintaining an ac-
curate 19-kHz pilot subcarrier frequency, the
rule would have been avoided.) The stability of
currently available and operating equipment is
excellent, and repeated weekly or monthly meas-
urements have shown negligible frequency
change. The station that was 1.3-Hz low last
week is still 1.3-Hz low this week. The 67-kHz
SCA subcarrier also requires frequency meas-
urement. On a recent service call I noticed a log
entry of “SCA subcarrier frequency measured
at +200 cycles.” Measurement of the SCA sub-
carrier with a recently-calibrated electronic
counter indicated a frequency of 68,118 Hz, or
+1118 Hz from the desired 67 kHz. A quick
look at the unit revealed that the calibration
crystal was not even in the socket; therefore, all

Mr. Roliff is chief engineer, krRsN, Reno, Nev.
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previous measurements were inaccurate,
Subcarrier Phasing

One of the major stereo problems involves
phasing the 19-kHz pilot subcarrier in relation
to the 38-kHz subcarrier, Rule 73.322c states:
“The stereophonic subcarrier shall be the second
harmonic of the pilot subcarrier frequency and
shall cross the time axis with positive slope
simultaneously”. Error here causes a definte
axis by the pilot subcarrier.” Notice that the rule
says ‘“cross the time axis with positive slope
simultaneously.” Error here causes a definite
separation problem. To measure the relative phase
of the 19-kHz and 38-kHz subcarriers, many sta-
tions try to use inexpensive kit-type oscilloscopes
which are prone to have internal phase shift at

Fig. 3. Scope photograph shows equal amplitude
and phase between stereo channels with 400-Hz
modulation.

Fig. 4. At 15,000-Hz modulation (Fig. 3) amplitudes
are equal, but appreciable phase difference is
occurring.

4l



42

38 kHz; therefore, even if the scope indication
is correct, the equipment is still improperly ad-
justed. The 19-kHz phasing adjustment must be
made with a good wide-band professional os-
cilloscope, using a low-capacity probe.

Once properly adjusted, most stereo gen-
crators are very stable and do not need frequent
readjustment. The instruction book provided with
the stereo generator contains adequate alignment
instructions and the waveforms which should be
obtained. The stereo subchannel is an amplitude-
modulated, double-sideband suppressed-carrier
signal. The suppression of the 38-kHz carrier
is accomplished in the stereo generator (73.322¢).
The modulating signal for the stereophonic sub-
carrier must be equal to the difference of the left
and right signals (73.322g).

For both the main and subchannels, the audio
frequency response should be a minimum of
50 to 15,000 Hz, with standard 75 ps pre-
empbhasis characteristics (73.322h). I have found
pre-emphasis networks installed that had different
attenuation characteristics and case grounds miss-
ing. Check the pre-emphasis network. If the
station converted from mono to stereo and pur-
chased an additional pre-emphasis network, there
may be considerable difference in signal phase
and amplitude at the output of the two networks.
It is very simple to install a matched pair.

Audio Response and Phase

The prime objective of stereo is to transmit
two separate channels with a minimum of cross-
talk. The FCC requirement is a channel separa-
tion of 29.7 dB at all frequencies between 50
and 15,000 Hz. This is a major problem and
many stations do not meet this specification.
Amplitude and phase differences anywhere in the
audio system can cause trouble.

Rule 73.322m specifies maximum phase dif-
ference of #+3° for modulating frequencies from
50 to 15,000 Hz. Unless the left and right chan-
nels are identical in all respects throughout the
audio system, up to and including the input of
the stereo generator, phase differences will re-
sult. I found one station using a peak limiter as
a line amplifier on one channel, and a constant-
level amplifier of another make on the other
channel. Equipment in the two channels was not
identical; therefore, the two audio signals could
not be equal in amplitude and phase. A pair of
matched line amplifiers eliminated that particular
problem. The instantaneous addition and sub-
traction (L 4+ R) (L — R) of the right and left
channels can only be accomplished if both chan-
nels are identical. Some stereo consoles introduce
phase differences at 15,000 Hz. Equalized tele-
phone program lines will also produce phase dif-
ferences between higher audio frequencies. Phase
and amplitude must be matched (within 3°) at
all audio frequencies from 50 to 15,000 Hz. Each
installation is different and no one phase cor-
rection system is a cure-all, but using the best
quality components with a minimum of phase

shift throughout the audio range may eliminate
the need for phase correction.

The use of a 15-kHz low-pass filter is rec-
ommended on each channel at the stereo gene-
rator input (see Fig. 1). The filters sharply at-
tenuate any program energy above 15 kHz; 40
dB attenuation at 19 kHz can easily be obtained.
The graph in Fig. 2 shows the response charac-
teristics of the 15-kHz filters installed at KSRN.
The filters prevent any program energy from
interfering with the 19-kHz pilot subcarrier. Un-
less properly installed, though, they can do more
harm than good; considerable phase shift can
be introduced at higher frequencies. If such fil-
ters are being used, they should be balanced for
phase and amplitude throughout the 50 to 15,000
Hz frequency range. A good oscilloscope (with
add-algebraic feature of A-B) provides a simple
means of checking the entire audio system for
phase and amplitude characteristics.

Channel Separation and Crosstalk

In Fig. 3, the 400-Hz modulation on both
left and right channels is shown at equal am-
plitude and phase. When the two signals are
combined (L 4 R), instantaneous addition or
subtraction (L — R) is complete. In Fig. 4, the
modulating frequency is 15,000 Hz. At this fre-
quency, however, considerable phase shift is
present. During instantaneous addition and sub-
traction of the two channels, it is impossible to
obtain the required separation with this excessive
phase difference. The stereo transmission system
requires that the two channels be combined
L 4+ R and L — R. In the receiver, the signals
must be recovered and separated to left and
right channels. Addition and subtraction of the
composite signals in the receiver may result in
cancellation of one channel. For example:

L + R
(+) L — R
2L

The right channels cancel. Now, invert the
L — R signal and subtract.

L + R
(=) L —R
2R

If the right channel signal was produced by a
piano, this mathematical result does not mean
that we would have the sound of two pianos, but
the same piano signal with twice the amplitude
FCC Rule 73.322(n) (o) specifies that crosstalk
between main and stereo subchannel shall be
down at least 40 dB. Figs. 5 and 6 compare a
monaural fm signal with a stereo signal. The
original mono system had a modulation capability
of 100 percent. Now with stereo (73.322i) mod-
ulation levels are 45-percent main carrier, 45-
percent stereo channel and 10-percent pilot sub-
carrier. Overdriving the system to the point where
one channel deviates into the other will cause
crosstalk and distortion. If the equipment is
properly adjusted and modulation levels are cor-

March, 1968 — BM/E



rect, crosstalk is not a problem. With stereophonic
broadcasting there is a definite decrease in mod-
ulation levels; don’t worry about it, the listener
will set the volume control on his amplifier to
the desired level.

Positive and negative main-carrier deviations
should be equal (73.322k). If there are push-pull
modulators in the exciter, check for equal input
signal voltages. I have found only one station
with this problem, and in this case the positive
input was 5 times greater than the negative signal.
Routine servicing and troubleshooting solved the
problem.

Equipment performance is a matter of fre-
quency response, inherent noise and distortion,
and with stereo, channel separation. With today’s
modern audio consoles, frequency response of
20 to 20,000 Hz is easily obtained. This, of
course, exceeds the 15,000-Hz upper limit. Good
frequency response is also obtained from quality
tape machines and phono cartridges. Therefore,
overall frequency response should never be a
problem. However, phono preamp equalization
is often incorrect. Hum and noise reduction is
a matter of equipment design, proper shielding
of cables and placement of parts. (Don’t run a
high-voltage primary wire next to an audio input
transformer.) Distortion should never be greater
than 1 percent from 50 to 15,000 Hz. Any
increase in distortion means defective compo-
nents. Start troubleshooting and beat that distor-
tion down to where it belongs. It takes a
low-distortion audio oscillator, a good distortion
meter and a good engineer. Getting all three
together is sometimes difficult.

Stereo Receiver Problems

No discussion of stereo is complete without
reviewing the problems which may occur in the
receiver. A good receiver must have wide-band
i-f and detector response in order to recover
the composite stereo signal without phase shift
or loss of the higher frequencies. The multiplex
adapter should be mounted on the main chassis.
The use of long high-capacity cables in high-
impedance circuits between the multiplex output
and the adapter will attenuate part of the stereo
signal and degrade the final sound system.

Since the stereo signal is a double-sideband
suppressed-carrier signal, the 38-kHz subcarrier
must be reinserted at the receiver in order to
recover the modulation. The receiver phase ad-
justment, which controls the phase of the rein-
serted carrier, seldom matches the phase adjust-
ments at any of the stations in the receiving area;
90 percent of the stereo tuners in the field over
one year old are not properly adjusted. If the
tuner is aligned correctly on one station, just
tune to another station and the phasing on that
station is sure to be different. For tuner alignment
the service technician should ask the listener
which station he listens to most and complete the
alignment on that station’s signal. Since few service
shops have the necessary calibrated professional
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Fig. 5. Diagram of a monaural fm channe! with 100-
percent modulation.

Fig. 6. Subcarriers are shown in this diagram of a
stereo upper sideband.

Fig. 7. Connected in the manner shown here, a
scope may be used as a stereo monitor.

instruments properly to align test equipment, a
method I have used is to align the multiplex
adapter on an off-air signal using the oscilloscope
as a stereo monitor.

Oscilloscope Stereo Monitor

Conncct the left channel to the vertical input
and the right channel to the horizontal input of
the oscilloscope, as shown in Fig. 7. Adjust
vertical and horizontal gain controls for equal
deflection with equal input to both channels.
When only the left or right channel signal is on
the air, the scope should show a straight linc
(vertical or horizontal, depending upon which
channel is being broadcast). A high quality,
properly aligned system will give excellent results.
Any tilting or curvature of the line indicates poor
separation and trouble somewhere in the total
system. (See oscilloscope photographs, Figs. 8
through 11.) A monaural signal will show a
straight line at 45°. With good stereo music, the
scope pattern looks much like a ball of steel wool.
The best stereo performance may be obtained by
adjusting separation and balance controls for the
best straight line while one channel is silent.

FCC rules require annual proof-of-perform-
ance measurements. Some stations conduct the
tests grudgingly and only for the purpose of satis-
fying the rules. They should be conducted with
the objective of providing listeners with the best
possible fidelity. Professor William Thomson
(Lord Kelvin) said: “I often say that when you
can measure what you are speaking about, and
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express it in numbers, you know something about
it. But whea you cannot measure it, when you
canno. express it in numbers, your knowledge
is of a meager and unsatisfactory kind; it may
be the beginning of knowledge, but you have
scarcely in your thoughts advanced to the stage
of science, whatever the matter may be.” His
exact words summarize as follows: If you cannot
measure and express it in numbers, you do not
know what you are doing.

In the case of stereo sound, the proof is in
the listening. There are many people who claim
that measurements are meaningless, and that
there is that undefined quality of transient re-
sponse which gives a sound system that extra
quality. Nonsense! 1 have never measured a sys-
tem that sounds bad and obtained good mcasure-
ments, and any system that measures good has
always sounded good. With a good oscilloscope
and square-wave generator, transient response
and rise time can easily be measured

It is the responsibility of every broadcaster
to comply with all applicable requirements of
the FCC rules and regulations. For those systems
that already comply, the engineering job is simply
one of system maintenance. For others, the only
solution is to put a good competent engineer on
the job with a coordinated effort to accomplish
the best possible stereo. It is doubtful that even
an FCC inspection will cure the complacent
broadcaster who disregards both the technical
standards and his responsibility to the listeners. ®

Fig. 8. Scope photographs (a) and (b) show chan-
nels with no modulation.

Fig. 9. An off-vertical (or horizontal) scope trace is
an indication of poor channel separation, as shown
by this waveform.

Fig. 10. A monaural signal at the input of the scope
stereo monitor will produce a diagonal line.

Fig. 11 Full stereo modulation produces a scope
display similar to that shawn here.
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Peaks and valleys in the terrain usually indicate a
need for a CATV system. In the uniformity of

a CATV cable, they indicate

the need for better cable.

Times Alumifoam® (the trade name for our
seamless aluminum tube sheathed

coaxial cable) flattens out the topography

in your return-loss sweep generator with a

calm uniformity that's making believers out of
everyone in the CATV business. We can guarantee
a 30 db worst point for this cable and back

it to the hilt. That means first-quality

cable every time, and smooth functioning
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t-ansmission right from the start.

No costly sh p-backs. No costly re-installation.
There are fewer splices, fewer trouble points, less
maintenance and less labor costs with Alumifoam
because it's made in continuous seamless
lengths up to ¥2 mile. Because it's seamliess,

it's waterproof and vapor-proof. And Alumifoam’s
long life is a real bonus—continuous high-
performance quality for years and years.

Be sure of the cable in your Cable TV.

Get in touch with Times. Times Wire and

Cable/a division of The International

Silver Company/Wallingford/Conn.
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More and more broadcasters these days are examining the fabulous profit
potential of the CATV industry and *“Old Hands'’ in CATV have learned
through experience to count on Kaiser for prompt delivery and peak
performance up and down the line — with lowest maintenance costs.
Naturally there is a reason. We offer the most versatile CATV equipment in
the industry — the ideal equipment for a system that's just getting
started, as well as for established systems.

The standard Kaiser Phoenician Series of CATV amplifiers offers 20 channel
capability. The initial 12 channels meet immediate needs — AND — 8 additional
channels can be handled at no extra cost. You simply add channels as the

need arises, without the usual layout changes, module additions, or **factory
adjustments’’ that spiral costs skywards. You have 20 channel capability at the
cost of 12. Why pay money for 8 extra channels when you can get them free?

Kaiser CATV is a member of the world-famous team of Affiliated Kaiser
Companies, known around the world for highest quality products and service.
The Kaiser reputation assures that you will receive best equipment and
service at the lowest possible price.

If you have been looking seriously at CATV, we can give you your
first big break into the business. Plan to visit us at the NAB Convention,
You will be most welcome.

KAISER

KAISER CATV CORPORA TION/ P.O. Box 9728, Phoenix, Arizona 85020, Phone (602) 944-4411
member, world famous team of Kaiser Affiliated Companies

Circle 32 on Reader Service Card

March, 1968 — BM/E 47



The CAS TRA-217
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the cable

some big savings!)

This reliable CAS line extender amplifier
does everything everyone else’s line extenders do,
yet costs considerably less!

Here’s some plain talk about amplifiers.

CA line extender amplifiers
are weatherproof, not wa-
terproof. As a matter of fact, they
won’t float either. They install cov-
er down on the cable, operate re-
liably during blowing rains, snow,
hail, and sleet. When the sun comes
out they keep right on operating.

CAS has nothing against mod-
ular construction. But plug-in
replacement does cost you more.
It’s a nice feature when and if you
need maintenance.

Quite frankly, CAS feels its
TRA-217 amplifier maintenance
history doesn’t justify the addi-
tional cost of modular construction,
so it builds a minimum mainte-
nance unit and passes the savings
on to you.

If a CAS amplifier ever does
require maintenance, there are
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only six screws between you and
disassembly.

llere’s what Mr. Dale Mathis,
(above) chief engineer of TV Cable
of Abilene, Inc., says about the re-
liability of CAS amplifiers:

“We now have 670 CAS
TRA-217 amplifiers in over 250
miles of system. Most of these
amplifiers have been in opera-
tion since 1964.

Circle 33 on Reader Service Card

In the past 12 months we
have had only 7 failures from
all causes.’

If your system doesn’t really
demand the additional cost of
hermetic seals, modular construc-
tion and other design frills, you’re
missing a good buy.

There’s a CAS low or all band
transistorized amplifier to fill your
requirements . . . from a short run
down the alley to a 250-plus mile
system.

All you save is money.

s

P. 0. BOX 47066 « DALLAS, TEXAS 75247
214/8L 3-3661
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Guide To
CATV Cable
Selection

Part 1

A discussion of cable characteristics and
the various basic approaches to cable man-
ufacturing. Next month, Part II tabulates
CATV cable available from all major
manufacturers.

WHEN A CATV PLANT is built, costs arc generally
divided into three approximatcly cqual segments:
(1) active and passive hardware, (2) cable, (3)
labor. Cable is such an important factor that the
initials CATV were recently changed from Com-
munity Antenna TV to mean Cable TV. Yet little
has been done to standardize, classify and com-
pare cables. This article will attempt to synthesizc
the current knowledge of CATV cables, covering
all of the most important factors. It is based upon
interviews and correspondence with all leading
CATYV cable manufacturers, plus the expericnce
of a number of cable TV operators.

We cannot recommend one specific manufac-
turer’s model number for each specific cable ap-
plication. We can, however, list the types of cable
available, give you the specifications and char-
acteristics of each, explain the significance of the
variables and let you draw your own conclusions.

This article will cover the factors involved in
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judging CATYV cable and the basic types of cables
available. Part 11 will include a listing of all major
manufacturer’s CATV cables.

Factors In Judging Cables

Y ou must consider a number of important fac-
tors when choosing a cable for a specific CATV
application, including the following:

. Impedance

Attenuation

Return loss

Moisture resistance

Flexibility

Resistance to environmental conditions

TmoQw»

Impedance

CATYV systems use 75-ohm coaxial cables ex-
clusively except for the very short length of twin-
lead between the matching transformer and the
subscriber’s receiver. The characteristic impedance
of a cable is determined by the diameter of the
inner and outer conductors, the spacing between
the conductors and the dielectric used. The for-
mula is:

7o — 138 lOglo D/d
L Jp—— ‘\/s p—
where D is the
inner diameter of the shield, d is the outer diam-
cter of the center conducter, and e is the dielec-
tric constant of the dielectric.

Attenuation

All cables attenuate signals. Attenuation is
usually stated in terms of loss per 100 feet at
specific frequencies. Early CATV systems used
the low vhf band only. Thus, losses were calcu-
lated at 88 MHz, or 108 MHz to include fm.
Later, more and more systems included the high
vhf band and losses were calculated at 220 MHz.
With the advent of 20-channel systems, some
manufacturers are developing systems using fre-
quencics above channel 13, but since no one really
knows the direction the industry will take in this
respect (see BM/E January, p. 10), we’ll stick
to specifying losses at channel 13 in these articles.

Two basic types of dielectrics are used in
CATV cables: solid polyethylene and cellular
polyethylene, or “Foam.” The attenuation of the
cable is directly proportional to the dielectric con-
stant (¢) of the dielectric. Foam has a dielectric
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constant of only 1.50, compared with a dielectric
constant of 2.30 for solid polyethylene. Thus,
cables using foam dielectrics cause considerably
less attenuation than similar cables with solid
dielectrics.

Foam is less moisture resistant than solid and
more easily collapsed, but it is used widely and
successfully in CATV plants.

Cable attenuation is generally specified at
+ 70°F. However, temperature has an important
effect on cable losses. Attenuation increases or de-
creases by 0.1 percent for each 1°F change in
temperature.

Return Loss

Perhaps the best overall criterion of electrical
“quality” of CATV cables is return loss. Until re-
cently, cables were checked by a sweep test. A
sweep generator sent its output through a cable
and each frequency was checked on a scope. Any
notches, or “suck outs” indicated trouble at that
frequency. Then a marker generator and a cali-
brated attenuator were used together with a nomo-
graph to determine the vswr at the suspected fre-
quencies. Unfortunately, this method was inexact.
It was impossible to attain reliable measurements

better than 1.5 to 1., which is not good enough
for CATV.

Thus, return loss test techniques were devel-
oped to fill the need for accurate, reliable, re-
peatable quality measurements. Fig. 1 shows a
typical return loss test setup. One end of the cable
to be tested is terminated by a close tolerance 75-
ohm resistor, and the other is connected to an
impedance bridge. The switcher enables you to
see the signal fed into the cable and the signal re-
flected back from the cable simultaneously on the
scope. The marker generator identifics the fre-
quency of any notches observed. Return loss is
actually the difference, in dB, between the ampli-
tude of the signal fed into the cable and the ampli-
tude of the signal reflected back from the cable.
It is usually specified at the worst possible fre-
quency. Return loss is easily translatable into
vswr. A number of nomographs are available,
but the following conversions should be about all
that a CATV engineer needs:

Return Loss = Vswr

20 dB = 1.220 : 1
25 dB = 1.120 : 1
26 dB = 1.105 : 1
30 dB = 1.066 : |

Fig. 1. Return loss with this type of test setup
provides best overall indication of cable quality.

O

SCOPE

SWEEP
GENERATOR
VARIABLE CABLE BEING
ATTENUATOR cont | sroce L TESTED
SWITCHER o

1248 ) [ 75-OHM
ATTENUATOR l RESISTOR

DETECTOR MARKER

GEN

Fig. 2. Semiflexible solid alu-
minum sheathed cable.

Photo Courtesy of Times Wire & Cable.

Fig. 3. Cross section of CORDUGITIE G CHE

hermetically sealed cable.
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How good a return loss is required for CATV
cables? It’s hard to say. Poor return loss shows up
as poor picture quality—faint ghosts or smears,
especially on color TV, But recognition of picture
defects is subjective, to a great extent. What one
viewer thinks is an excellent picture, another
might rate as just fair. Also, many things (con-
nectors, splices, ctc.) in a CATV system cause rc-
flection besides cable. And reflected signals that
travel a long distance arc usually more noticeable
than thosc close to the primary image.

Perhaps the NCTA will one day set return
loss standards, but in the meantime we must rely
on the experiments run by Jerrold. These tests in-
dicate that a 26-dB return loss produces ghosts
so faint that subscribers generally ignore them. A
return loss of 30 dB produces excellent pictures,
with only the most experienced and critical view-
ers noting even the faintest of ghosts.

These tests, however, were made on black and
white receivers. No similar data on the subjective
cffect of return loss on color TV is currently avail-
able.

Moisture Resistance

Water and water vapor can cause a tremen-
dous increase in cable attcnuation. Many of the
carly systems which worked well originally, got
complaints from their customers that pictures
were snowy, cspecially at the extremities of the
feeder lines. Then it was discovered that the poly-
cthylene jackets used are waterproof, but not
vaporproof. Water vapor entered the cable casily,
condensed, and accumulated between the jacket
and the shield, especially at the bottom of down-
hill runs. Attenuation in these instances was sc-
vere, cspecially at high frequencies. To check this
factor, polyethylene jacketed cable was sprayed
thoroughly each day for 60 days. Attenuation per
100 feet increased by 0.19 dB at channel 6, and
0.43 dB at channel 13.

Moisture resistance was one of the main rea-
sons that the CATV industry turned to aluminum
sheathed cables.

Flexibility

Aluminum sheathed cable has many things
to recommend it, but it is hard to bend. This
makes installation more difficult and time con-
suming. Semiflexible aluminum sheathed cable
can also crack from overflexing.

Resistance To Environmental Conditions

Bare aluminum sheathed cable works well in
some installations but it cannot be used in others.
For example, salt air and other pollutants attack
aluminum and corrode it. Thus, in shore arcas
and highly industrial areas, a jacket is required.
Jackets must also be used in underground systems
and in areas where there are a lot of squirrels.
Squirrels don’t eat aluminum, but they like to
sharpen their teeth on it. Drop line cables never
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usc a solid outer shield and are always jacketed.

Three basic types of jackets are commonly
used: polyethylene, polyvinyl chloride and non-
contaminating polyvinylchloride (see table).

Polyethylene is an excellent long life jacket.
It is moisture resistant, abrasion resistant, watcr
resistant, crack resistant, noncontaminating and
protected against ultraviolet damage. Polyethylene
is recommended for underground installations.

Polyvinylchloride is more flexible than poly-
ethelene and more flame retardant. However, it is
contaminating, In other words, the plasticizer in
polyvinylchloride is so volatile that some of it is
lost by diffusion and migration to the dielectric.
This increases cable losses and makes the jacket
more brittle at low temperatures. This is a very
slow process, but within S or 10 years contamin-
ating cable may have to be replaced.

As the name implies, noncontaminating poly-
vinylchloride is similar to ordinary polyvinyl-
chloride, but the plasticizer is not volatile. This
jacket will not lose flexibility or increase attenu-
ation for the life of the cable.

A great deal of confusion exists in the field
about jackets. There are so many names and nick-
names that cable buyers often ask manufacturers
for the wrong thing. Polycthylene is often called
“Poly” and designated by the initials “PE.” How-
ever, people often ask for “Poly”” when they mean
Polyvinylchloride, which is more commonly
known as “vinyl.” To make matters worse non-
contaminating polyvinylchloride is also known
generally as “Vinyl.” In an attempt to minimize
the confusion, the table shows the proper name,
the initials and thc most common nickname for
cach type of jacket.

Basic Cable Types

CATYV cables can be classified in a vast num-
ber of ways, The first, and perhaps most signifi-
cant classification is by function. There are four
basic applications for CATV cables:

1. Trunk lines

2. Feeder lincs

3. Distribution lines

4. Subscriber drop lines

To a great extent, the first three applications
can be lumped into one. The same types of cables

Characteristics Of CATV Cable Jackets

Name Polyethyl- Polyvinyl- | Noncon-
ene chloride taminating
Poalyvinyl-
chloride
Common Designation Poly Vinyl ‘ Vinyl
Abbreviation PE PVC NCV
Weather Resistance Excellent Good Good
Crack Resistance Good Poor Poor
Abrasion Resistance Excellent Good | Good
Flame Retardant No Yes Yes
Contaminating No Yes No
Direct Burial Recom- Not Recom-
mended Recom- mended
mended
Operating —55°C to —40°C to | —40°C to
Temperature +80°C +80°C +80°C
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are commonly used for trunk, feeder and distri-
bution lines, except that the diameters arc usually
different. For example, a CATV system might
use 0.750 in. outer diameter (OD) for main
trunk lines, 0.500 in. OD for feeder lines, and
0.412 in. OD for distribution circuits.

On the other hand, subscriber drop lines arc
far less critical. They can utilize smaller, less ex-
pensive and easier to handle cables, gencrally of
thc RG-59/U type.

Solid Aluminum Sheathed Cable

CATYV cables are commonly classified as to
the type of outer conductor, Semiflexible solid
aluminum sheath (see Fig. 2) is most often used
for CATV trunk, feeder and distribution lines.
Manufacturers of this type of cable start with a
center conductor (solid or tubular copper) around
which they form a dielectric, generally foamed
polyethylene. The center conductor and dielectric
are made to the proper length and then pulled
through a loose-fitting aluminum tube. The alum-
inum tube is then squeezed tightly and elongated
around the dielectric. Enough pressure is used so
that the formed dielectric is actually compressed.
This compression keeps any moisture that does
get between the shicld and the dielectric (through

pinholes in the aluminum, splices, connectors,
ctc.) from traveling along the cable and accum-
ulating in one spot.

The quality of the cable produced by this
method is dependent on a number of factors in-
cluding: the quality of the materials used, the uni-
formity of aluminum shield thickness, and whether
or not the center conductor is in the exact center
of the cable over its entire length.

Because the dielectric and center conductor
have to be pulled through the tube, there is a lim-
itation on the continuous length of solid aluminum
sheathed cable that can be produccd. However, a
number of manufacturers make it in lengths cx-
ceding half a mile.

Welded Seam Aluminum Sheathed Cables

Because of the difficulty of manufacturing
solid aluminum sheathed cable, and the nonuni-
formity of shield thickness that sometimes results,
a number of manufacturers produce aluminum
sheathed cable with a longitudinal welded seam.
Good quality welded seam cable is as strong, or
almost as strong, as solid aluminum sheathed
cable. However, the dielectric is not compressed
as much and thcre is a greater possibility of mois-
ture traveling through the cable. The big advan-

Fig. 4. RG-59/U type cables are
generally used for subscriber drops.

Fig. 5. Integral messenger-supported
cables eliminate need for lashing.

Fig. 6. Integral messenger supported
drop lines are recommended for systems
in areas with heavy ice loading.

[ZJneAvy ICE LOADING
[ LIGHT ICE LOADING
[C__] MINIMUM ICE LOADING
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tage of welded seam cable is that it can be made
in any desired length.

Hermetically Sealed Cable

A relatively new approach to CATV cable is
the hermetically sealed type, available at present
only from Anaconda. Like aluminum sheathed
cable, this cable provides 100-percent shielding.
However, in this case, the outer conductor is an
aluminum strip less than a thousandth of an inch
thick. Fig. 3 shows a cross section of this type of
cable. Moisture proofing is provided by the plas-
tic adhesive material, which bonds chemically to
both the conducting tape and the polyethylene
jacket during extrusion. It also hermetically seals
the overlapping portions of the conducting tape.

Because the outer conductor is so thin  this
type of cable is remarkably flexible. Since it can
casily be bent by hand, no special bending tools
are required.

Corrugated Copper Or Aluminum Shield

Flexibility is also the prime virtue of corru-
gated copper and corrugated aluminum type
cables. Corrugated cables are not as flexible as
hermetically scaled cables, but they arc consider-
ably more crush-resistant.

Braided Shields

In the early years of CATV, braided shields
were used in all parts of the system. Now, how-
ever, braided shields are used only on subscriber
drop cables. Braided shields are inexpensive and
flexible, but do not provide 100-percent shielding
or good moisture resistance. Drop cables are
short, however, (generally 100 feet or less) and
affect only the reception of the individual sets
they serve.

The RG-59/U type shown in Fig. 4 is most
commonly used in CATV systems. It has an outer
diameter of about %4 in., including the shield. In
choosing a drop cable, bear in mind that the
amount of copper used in the shield varies tremen-
dously from cable to cable. Cables may have
under 80-percent coverage or as much as 98-per-
cent coverage. Increased coverage not only re-
duces cable loss but it also prevents interference
pickup. In areas where radiation and interference
problems are severe, double shielding is recom-
mended.

Center Conductors

Only three types of center conductors arc
commonly used in CATV coaxial cables: solid
copper, copper clad steel and copper clad alumi-
num. Solid copper is most popular, but the other
two types do have some advantages.

Copper, of course, is a better conductor than
either aluminum or steel. However, “skin effect”
makes this difference in conductivity unimpor-
tant. In a coaxial cable, skin effect causes the
signal to be confined to the conductor surfaces
closest to the dielectric. In fact, only about 0.001
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in. of metal on the outer surface of the center con-
ductor is used to carry CATV signals. Thus, it
makes no difference to rf if the center of the con-
ductor is not copper.

Aluminum clad copper is sometimes used in
trunk, feeder and distribution lines. Its advantage
is that since the center conductor is the same
metal as the outer conductor, it will not pull back
in cold weather. Copper center conductors shrink
by an inch or more between trunkline amplifiers
in extremely cold weather. Unless seized, center
conductor equipment is used, this shrinkage can
cause the system to be inoperative. And it’s no
fun to try to track this kind of a problem down
on a cold night.

Aluminum clad copper is also a little bit less
cxpensive than solid copper. Considered as part
of the overall price of the cable, however, the sav-
ings is negligible.

The big disadvantage of copper clad alum-
inum as a center conductor is increased resistance
to 60-Hz power. Modern CATV systems are all
cable powered. The increased resistance of copper
clad aluminum generally means that more power
supplies will be required in the system.

Aluminum clad steel is sometimes used as a
center conductor for drop cables. Again, skin cf-
fect makes the difference in conductivity between
copper and steel unimportant, Since no power is
carried on drop cables, this factor can be ignored.
The advantage of steel is that it is stronger than
copper, giving the cable greater mechanical
strength,

Because skin cffect is so pronounced at vhf
frequencies, an important consideration in judg-
ing any CATYV cable is the outer diameter of the
center conductor. A thicker center conductor
means lower loss.

Integral Messenger Supported Cables

CATYV cables are often lashed to stranded
steel messenger cable, but the messenger can also
be an integral part of the cable. Messenger strand
is bonded to the cable by the jacket, as shown in
Fig. 5.

Not only are integral messengers used for
trunks, feeder and distribution applications, they
are also used in some systems on drop cables.
Messengered drop cables are recommended for
areas with high wnids, heavy ice loading or where
drop cable spans are unusually long. Otherwise,
drop cables are generally self-supporting. Fig. 6
is an ice-loading map showing where messengered
drop cables are recommended.

In this introductory article, we’ve discussed the
basic factors involved in CATV cable selection.
Our next article, Part I of this series, will show
electrical and mechanical characteristics of cur-
rently available CATV cables. We will cover the
major CATV cable manufacturers, reporting on
their design philosophies, the reasons why their
cables are designed as they are, and the competi-
tive advantages each manufacturer claims for his
own products. L4

53



Ihe only compiete line of Inegrated Circull
Audio Equalizer-Amplifier Modules availabie...

The Electrodyne Modular series employs the latest integrated circuit
differential amplifier design techniques and has been developed
for maximum quality, function integration and reliability. Any of
Electrodyne's 6 Input Modules offer the folowing, used with any of
8 Switching Modules, our LA-602 Program Amplifier and our ACN-1P
or ACN-2P Combining Network they provide all the electronics and
channel switching necessary for a basic Audio-Control Console.

All Electrodyne Input Modules share these features. Each are com-
pletely interchangeable and wire to the same plug. All provide iso-
lated echo send output with independent level control. All draw less
than 40MA at 24VDC and are available without input attenuators.

The 309L, 509L and 709L incorporate a low noise microphone pre-
amplifier, an input switch for selection of line or microphone input,

10db and —20db to accommodate various microphone output
levels.

Low frequency equalization point of the 409L and 509L is 100H:z
and the high frequency point is 10kHz. Low frequency equal-

Line level or

209L vine Level tnput 309L microphone input.

12w A

The finest oo, because tey

4 . 1 ‘ N < 1

ization points of the 609L and 709L are selectable at 40 or 100Hz
and the high frequency points are selectable at 1.5, 3, 5, or 10kHz.

The 609L and 709L have a coaxially mounted switch which selects
echo send output from before the attenuator or after the program
amplifier.

These all siticon, solid state integrated circuit amplifiers have been
proven in high-reliability military and computer systems, and records
of tens of millions of hours without failure are not uncommon. These
amplifiers operate well below their maximum output capacity. Sub-
stantial amounts of feedback around each amplifier provide
extremely low distortion, while insuring the highest circuit stability.
Units are virtually insensitive to wide variations in power supplies,
ambient temperatures, capacitive and inductive loads. All plug con-
tacts on the printed circuit board are nickle-rhodium for added
dependability while all switching contacts used have a proven reli-
ability of over one million operations.

Line level or
409L 2 frequency equalization.
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® Elecirodyne, “The World Leader”
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Line level or micrephone input,

. Line level input,
a09L 2 frequency equalization.

609L 6 frequency equalization.
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reenbush Avenue = North Hollywood = Calif. 91605

(213) 875-1900 = Cable Address: “ELECTRODYNE"
Circle 34 on Reader Service Card
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The IVC
One-Inch

Helical Scan
VTR Format

By Eugene R. P. Leman and
Donald F. Eldridge

One of the most recent helical scan VTRs to appear on the market is the model 1VC-800,
produced by a new company, International Video Corp. Its performance as a color VTR
was a hit at NAEB (see BM/E, February 1968, p. 48), and it will make a fast impact
on the market since both Bell and Howell and RCA have been announced as distributors.
RCA will put its own nameplate on it. This article was adapted by the authors from a

presentation made at NAEB.

BEFORE THE DEVELOPMENT of the 1VC-800 video
recorder began, design goals were established
based on a survey of video recorders then on the
market and on the needs of many users and
would-be users. These goals, established in Feb-
ruary 1966, were as follows: /. Ability to record
full NTSC color signal in its original form with
4.2-MHz bandwidth with excellent signal to noise
ratio; 2. Recorder must be portable—small, light-
weight, also capable of being rack-mounted and
remotely controlled; 3. Design should use a mini-
mum amount of tape and offer 100-percent tape
interchangeability with all other IVC recorders;
4. Recorder should be highly reliable and easy to
service. The achievement of these design goals
called for substantial departure from formats and
techniques used in other video recorders then
available. Thus was born the IVC format.
Many of the design goals can be met only if
the tape speed is significantly lower than that of
other recorders (see Table). Several methods are
used to achieve a tape speed of 6.9 inches per sec-
ond without loss of video performance. Whereas
many recorders use a substantial portion of the
tape width for audio control track information,
IVC records video information over the entire
width of the tape. To accomplish this, a unique
method was devised which allows the recording of
the control and audio information in the same
area as video information without any interference
or crosstalk between signals. The use of the alpha
wrap (Fig.1) further contributed to efficiency of
tape use because it minimizes the time during
which the head is out of contact with the tape. If
the forward tape speed is lower, the video writing
speed of the rotating scanning head must also be
lower. The 723-in./s writing speed chosen for
this recorder is fully adequate for the recording

Mr. Leman is vice president and technical direc-
tor and Mr, Eldridge is president of International
Video Corp., Mountain View, Calif.

of a 42-MHz bandwidth when modern ferritc
video heads with very small gaps are used.

Pulse Interval Modulation Replaces Fm

A new patented modulation system, pulse in-
terval modulation (PIM), is used to achieve a
significant improvement in signal to noise and fre-
quency response compared to widely-used fre-
quency modulation. The use of the foregoing tech-
niques to provide low writing speed allow the
recording of one hour of video information on an
8-in. NAB reel containing 2150 feet of 1-in. tape.
The combination of small reels and small scanning
drum size allows the total width of the recorder

TAPE

ALPHA WRAP

March, 1968 — BM/E



to be kept down so that it may be mounted in a
standard relay rack or in a lightweight portable
carrying case with a total weight of only 57
pounds.

Scanner Provides Air Bearing
and Good Time Base Stability

To permit the recording of NTSC color with-
out resorting to either pilot tone systems or con-
verting the NTSC signal to another color system
requires sufficient time-basc stability in the re-
produced signal to allow recovery of a color signal
using the information contained in the color bursts.
Since the burst occurs only at the rate of one per
scan line, any velocity change during one line will
produce a hue shift in the color which it is not
possible to correct since that change cannot be
anticipated.

To achieve this time-base stability in a re-
corder utilizing a 360° alpha tape wrap, it is nec-
essary to use an air bearing to make the tape flow
smoothly around the drum. The air bearing is gen-
erated by the rotating member of the scanning as-
sembly which carries the video head. The air is
applied to both the top and bottom portion of the
tape passing around the scanning assembly. With-
out this air cushion, the tape would tend to stick
to the drum surface providing intermittent motion
instabilitics.

Another important innovation is in the loca-
tion of the capstan. Most recorders pull the tape
around the scanning assembly and provide a small
amount of hold back tension at the cntrance to
the scanning assembly. The arrangement has the

Fig. 1 (left). IVC recorder alpha wrap, rather than
omega.
Fig. 2 (below). Tape format of 1IVC-800.

disadvantage that it acts somewhat like a self-
cnergizing brake. In the IVC format, the capstan
is placed before the scanning assembly and serves
to meter the tape at a precise speed onto the scan-
ning assembly.

Tension is provided by the takeup reel. This
technique results in a smooth and undisturbed
tape movement across the surface of the drum
providing better tape speed control with less torque
from the capstan drive motor. The usc of the 8-in.
NAB reel with its relatively small ratio of inside
to outside diameter permits accuratc speed con-
trol without the use of a tension servo.

Several Features Ease Interchangeability

Tape interchangeability between recorders has
been extremely difficult to achieve in the past. In
designing the IVC 800, the various factors con-
tributing to interchangeability were analyzed and
steps were taken to optimize each one. The video
head, upon replay, must precisely scan the track
previously recorded by a different head on a dif-
ferent machine. The longer the track, the more
difficult alignment becomes. The low tape speed
and small drum diameter produce a track just
under twelve inches long, substantially less than
most other recorders.

The distance between tracks is also important.
This “guard band” prevents pickup from an adja-
cent track if the head is misaligned due to tape
stretch or other factors. The 1VC 800 uses a video
track width of 6 mils and a guard band of 3.6
mils, larger than any other helical scan recorder,
(Fig. 2). To maintain tracking, only fixed guides,
mounted perpendicular to a reference surface are
used, rather than movable conical guides. Fixed
guides cannot change adjustment through normal
wear. They, incidentally, provide a simple and easy

;—S..IlL GUARD BAND
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//“-'L VIDEO TRACK
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Fig. 3 (Right top and middle). No flagging is appar-
ent in the scan lines. Typical playback waveform
shown with cue channel.

Fig. 4 (Right bottom). Video head is cartridge
mounted and pre-aligned, and can be replaced in
the field by inexperienced personnel.

tape threading path.

It is important to be able to check in the field
whether a particular recorder is properly adjusted
for interchangeability. A novel feature of the 1VC
format allows a tape to be played back upside
down. This is possible because of the edge-to-edge
recording and the symmetry of audio and control
tracks. This allows self-checking of the alignment,
since any mistracking error will be doubled and
thus readily observable, (Fig. 3).

Among the design features contributing to re-
liability are the use of a rotating transformer
rather than brushes to carry the recording signal
to and frum the video head, the fixed guides, the
use of dynamic braking, and fully interlocked con-
trols to prevent accidental tape spillage or break-
age. Only with interlocked, relay-type controls
can a recorder be reiiably operated from a remote
location, such as in many studio and dial-access
applications.

Reliable vertical synchronization is achieved
by placing the crossover dropout after the vertical
sync pulse, rather than before. This prevents trig-
gering of the vertical sweep by noise occurring in
the dropout. A novel method is also used to sup-
press noise during the crossover gap: the noise it-
self is used to gate the output amplifier off. Thus,
during any loss of carrier, no noise burst will ap-
pear on the television screen.

Even with maximum reliability, service is re-
quired because of normal wear and accidental
damage. Modular construction is used throughout,
both for mechanical and electrical subassemblies.
The video head is cartridge-mounted and pre-
aligned, so that it may be replaced in the field by
inexperienced peisonnel without any alignment
procedures, (Fig. 4).

Another service feature is the easy conversion
from monochrome to color: a single circuit board
is plugged in. After this conversion, any color ma-
terial previously recorded may be played in color,
since the monochrome unit records the entire
color signal but cannot reproduce it. This “updat-
ability” is a feature available only with the 1VC
800 video recorder.

Table. Writing speed of various helical scan recorders.

IVC Ampes - $0NY ey P13V Norekco Dege Wollemoh
800 VR660 VR7000 VR000 €EV200 PVI20 Pl-4v  EL3401 DVIOO VTRISO
VR7500
Tape Speed-ips 69 37 9.62 15 78 4125 75 9.0 8.9 75
Wreiting Speed - ips 723 640.3 1000 1550 59 740 6315 1088 (1] 160
Number of Video Heogds ] 2 1 4 2 1 2 ] 2 1
Wavelength for Peok White 1] 138.2 182 158 1229 148 1263 252.6 12.74 100
(Microinches) 154
Recorded Video Trock Length 1194 6 756 16.63 1.8 9289 12.38 10 4t s 37 1020 33
(Inches)
Video Trock Width [ 7.5 6 10 62 " [} [} 59N 15
(Mals)
Video Guard Bond 36 21 2.67 3 34 22 2 | L77 s
(Mils)
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is a local, national and financidl
CATV news bureau,
a studio and crew,

a CATV advertising department
and the most powerful new
addition to your sales
department.
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Alphamatic News is a CATV operator’s sales tool and subscriber service that pays for itself.
A fully automated black box electronically converts the up-to-the-minute news on the UPI wire
to an electronic “newspaper” on your subscribers’ screens — 24 hours a day — at the same time
the local newspaper and stations are receiving it, with no cameras, lights, papers, ribbons or
extra personnel.

Simultaneously — at the bottom of the same screen or on another CATV channel the symbols
and prices of the New York Stock Exchange are displayed, on a fifteen minute delayed basis.

At the same time, you can originate local weather, traffic, sports, public services —and
sponsors’ messages. Alphamatic makes it as easy as typing a memo, with the teletypewriter
provided.

The Alphamatic News package includes the black box {(character generator), UPl news,
NYSE symbols and prices, a typewriter input for local origination capability, service and
installation. And, your package is custom designed to fill your needs.
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A Subsidiory of Sterling C ions, Inc.
375 PARK AVENUE, NEW YORK, N.Y. 10022 (212) JU 6-1717




Planning With A Flair

The jazziest looking station in Wisconsin or the World’s Fairest

radio station are two ways of describing WCCN-FM-AM. Presi-
dent Howie Sturtz II is always either planning ahead or around—

if there are obstacles in the way.

WHAT NEWSPAPERS and newswire services arc
calling “The Jazziest Looking Radio Station” in
Wisconsin, is the building pictured here. The Wis-
consin pavilion of the New York World's Fair is
now the permanent home of radio stations wccn-
FM-AM in the central Wisconsin community of
Neillsville.

Initially, BM /E thought it might be interesting
to “throw” into this report on planning and mod-
ernizing a few photos showing how to convert a
pavilion into a radio station. Upon learning more
about wceN’s history and President Sturtz’s rest-
lessness in pushing forward we present the whole
story pretty much as unfolded by Sturtz.

Neillsville, a city of only 2750 population, got
its first radio stations back in 1957 when wccN
received a construction permit as a 1000-W day-
timer on 1370 kHz, following an enthusiastic free-
for-all over the frequency. WceN settled itself in
main floor studios on highway 10 in downtown
Neillsville.

Two years after wCCN’s beginning, in 1959,
they traded their only slightly used Gates 1-kW
transmitter back in when a construction permit
cnabled them to increase power to 5 kW. In
1962, wcen applied for and got permission to
increase their antenna height to 326 feet, which
helped considerably to increase the range of the
a-m station

In 1963, wcen lost their 6 A.M. sign-on be-
cause of interference on the channel assigned to
a Toledo, Ohio station. “We were broken hearted.”
President Sturtz said, “because we serve a rural

< Circle 35 on Reader Service Card

arca, and when it snows here, you know it!” Bent
on doing something about it, wccN waited for the
freeze to lift on fm channels. Neillsville was not
included in the FCC assignment of fm channels
but immediately petitioned and was granted a
Class A channel 288. WcCN-FM went on the air
with 3000 W in 1965. The 1-kW Gates fm trans-
mitter was squeezed into the building originally
built only for the Gates BC-5-P-2 transmitter.
Without waiting, wceN then set out to get a
Class C channel with 100,000 W of power on fm.
An engineering exhibit was submitted through
Charles Brennan and Associates, Consultant En-
gineers in Milwaukee. The exhibit called for mov-
ing 9 channels in 5 states, which would in the
end give all assignments a similar or same fre-
quency channel and yet wcenN would get channel
298. The FCC accepted the change in assignments
and wceN immediately built on the channel. The
new transmitter selected for use was the Collins
Model 830-F-2A 10-kW transmitter fully tran-
sistorized and with provision for sterco. Much
more was done than that at the time, however.
Two Gates cartridge recorders were also installed.
A new transmitter building, a most elaborate
structure which features an 8-foot concrete base
to avoid flooding under any circumstances, was
built. The building is bomb resistant, has all under
floor wiring channels, features electric heat, and
automatic electrically operated ventilators, and is
finished with limed oak paneling. Outside, an ela-
borate set of neon-filled call letters that operate
by time clock during the evening hours, greet
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View of 326-ft Collins 37M-11 a-m tower with iso-
lation coupler in foreground. The 11 bays of fm
antenna are mounted at the extreme top of the
tower.

The Move in 1315 Hours

On Saturday, April 1st, WCCN-FM & WCCN-AM
signed off the air (early) at 7 P.M. instead of
the usual 10:30 P.M. Three first-class engi-
neers were on hand: Charles E. Marvin,
WCCN chief engineer, Richard Hanneman,
chief engineer at WDLB, Marshfield, Wiscon-
sin, and Ray Deitzler from WEAU-TV, Eau
Claire, Wisconsin. By 9:30 P.M. the old
studio was stripped and the engineers were
busy reinstalling it all at the Wisconsin Pa-
vilion. (Already installed was a new McMartin
amplifier and speaker system and the new
Gates custom built console.) In addition to
the three engineers, WCCN had a carpenter,
an electrician, and at least a dozen other
men who worked at least part of the evening
and morning doing the nontechnical chores
like lifting, and replacing screws, etc. The
entire WCCN staff helped as well as many
advertisers.

By 8 A.M. the following morning, WCCN-FM
and WCCN-AM were fully operative and ready
to go on the air with such accessories as 3
turntables and 2 Ampex 601's already hooked
up. The console was completely in operation,
and both cartridge tape recorders were work-
ing. Some remote lines were not ready, some
switching was lacking, and the building
monitors, which are a separate circuit, were
not in operation until 2 days later.

There was a severe rain storm that night
about 1 to 5 A.M., and unfortunately the
station couldn't get any audio to the trans-
mitters. Careful checking revealed that light-
ning had interrupted the telephone loops from
the studios to the transmitter. It must have
been an unusual circumstance. It has never
happened since. But by 8:30 A.M., April 2,
WCCN was on the air, 13V, hours after it
signed off from the old location. Wire services
were available instantly.
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Building on Neillsville’s north side, made of Beth-
lehem steel with copper screen under entire floor
structure. Arc lamps on roof light tower structure
at night.

motorists along highway 73, 250 feet away. The
fm antenna consists of 11 bays of rings (see pic-
tures). At night, the tower is attractive to motorists
passing by and citizens who look north from the
city. The tower is flood lighted with two powerful
arc lamps that completely illuminate the red and
white structure from top to bottom. Cartridge re-
corders were added to the studio at that time.

Enter the World's Fair

Only months after putting the 100,000 W of
fm on the air, WCCN went into another expansion
program. President Howie Sturtz Il, who ex-
plains, “I always get nervous when things quiet
down,” discovered that the Wisconsin Pavilion
of the N.Y. World’s Fair had been salvaged by a
Boscobel, Wisconsin, blacksmith, Ivan Wilcox.
After trucking it back to Wisconsin in 5 semi
trucks, Wilcox found that there was no support
to reconstruct the building in his home town,
so he put it up for sale.

Bidding against 30 other Wisconsin corpora-
tions and individuals, wccN was successful, and
on November 15, 1965, they became owners of
the one of a kind building of national and inter-
national fame. The eye-catching structure was
reconstructed on station-owned land and founda-
tion. The reconstructed pavilion has a full base-
ment with the building mounted on 12 concrete
picrs 18 feet high. The building is approached
at the main floor level by bridges over a beautiful
rock garden that contains a flagstone walk, pools,
three electrically lighted fountains, and wishing
wells. The purchase price was $41,000.

There are 5 offices in the finished basement
and an cngineering room which contains broad-
cast equipment not necessary to the main floor.
Also on this lower level are display cases leased
to various advertisers.

Underground out back is the heating and air
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Separate 150-ft fm receiving tower has side-
mounted Marti and top-mounted type for receiving
Farmer's Union On The Air fm network from WEAU,
Eau Claire.

conditioning plant. The four gas fired furnaces
cach have their own control zone in the building
and each has its own Carrier air conditioning
unit. Also in the heating room are the remotely
operated dairy display cases, refrigerated com-
pressors, a 400-A electrical service entrance for
the building, and 19 time clocks that regulate the
maze of lights inside and out automatically. There
are 57 spotlights outside alone.

On the main floor, wccN has two broadcast
studios, a main lobby which contains a cheese
house and gift shop and plenty of room for ex-
pansion. The main Studio B in which 90 percent
of the broadcasting originates features a new
custom built walnut finish console with three
Gates turntables. The Gatesway console facilitates
3 mics, 3 turntables, 5 recorders, and a patching
panel enables many other loops to be brought
up to the board. The console also has switches
for Mutual Network, the Marti remote broadcast
cquipment, and fm programs from other stations.
A UPI news machine is located on the main floor
behind a wrought iron railing. A mezzanine is
located above the broadcast studios and contains
three administrative offices, with red carpet, and
walnut paneling.

The more than 30,000 visitors who have
viewed the pavilion since early May enjoy watch-
ing the station in action through huge soundproof
windows. The walls are 12 inches thick and
completely soundproof. Both broadcast studios
feature red carpeting as does most of the building.
Floor channeling will enable the station to install
most any kind of future equipment with never
a wire showing. Announcers face the No. 5
fairway of the Neillsville Country Club which
borders the station property on two sides.

Another substantial investment by wccN in-
cludes a Marti mobile unit added one year ago.
To make the Marti extremely useful, wceN pur-
chased a boat trailer (photo on p. 64) and then
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In addition to standard studio equipment, WCCN's
lineup of gear includes: weather instruments, fre-
quency and modulation monitors, remote control,
fm receiver, etc.

added a crank up telescoping tower that extends
to 50 feet mounted on it. They simply pull into
a ball park, or other community function, place
the antenna on the tower, extend a pipe to 15
feet, then raise the tower upright and crank it
into the air. Back at Neillsville, the signal from
the Marti is received by a special antenna atop
a 150-foot tower, erected for this purpose. The
signal is remarkably clear, and has enabled
WCCN to send basketball games back to the station
for a distance of 50 miles. Also atop the 150
foot tower is an fm antenna that receives the
Farmers Union on-the-air network program at
12:45 noon weekdays. This fixed tuned receiver
picks up the signal from WEAU-FM, which is re-
broadcast to other stations on the network across
the state. A special relay installed by Chief Engi-
neer Chuck Marvin at the receiver kicks out the
fm receiver when the Marti is turned on (which
is not, of course, when the network is on the air).
WCCN has one car equipped to operate the Marti
on battery.

WceN attributes much of its success in this
small community to its complete dedication to
serving the local needs of the area. WceN is at
most every worthwhile local event. This year
alone, it did extensive remote broadcasting of 4
hours or more from the community celebrations
at Withee, Greenwood, Loyal, Alma Center,
Granton, Merrillan and, of course, Neillsville.
WcceN carries almost 100 local ball games on fm
cach season—all sponsored.

WcceN broadeasts from 6 A.M. to 10:30 p.M.
7 days a week. The a-m programming duplicates
the fm programming during those hours the station
is allowed to operate a-m. Sturtz says the future
is in the fm. The station has worked hard to get
an over 90 percent fm set penetration in this rural
market. Farmers have fm radios in their barns,
fm radios in cars, and fm portables. The fm set
penetration is largely the result of a relentless
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Trailer-mounted crank-up antenna facilitates remote
operation. Last 20-ft section isn't extended till dis-
tance from antenna shown on p. 63 exceeds 25
miles.
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This is WCCN's original Cheesemobile that carried
world's largest cheese to the N.Y. World's Fair, and
kept the 1714-ton golden giant refrigerated there
for two years.

Financing the Expansion

BM/E asked president Howard Strutz [l how
he was able to finance such a project. Could
his small 2750-population town supply the
needed revenue? His answer:

Our radio stations are located in Neillsville
which is the county seat of Clark County.
Clark County is an agricultural county, with
cows outnumbering people 4 to 1. Neverthe-
less, we have 32,000 people in Clark County
and this is their only daily advertising medium
and their only radio station. WCCN-FM-AM
did $127,000 volume in billing last year. We
do not trade out anything at anytime with
anybody, so there is no time trade to add to
this.

Financing a project of this size in a city
as small as Neillsville is never easy. We were
at it for 6 months, all the while the building
was under construction (1 year). The final
arrangement involved bank-participating loans
with 5 banks in the local area each taking
a piece of it. The largest participant was
Neillsville Bank, and the loans ranged from
$70,000 down to $10,000 per bank.

Our loans are for 6 percent simple interest
and the financing called for every bit of
collateral that was available, even personal
holdings, such as home, insurance, cars, etc.

WCCN is owned by Central Wisconsin
Broadcasting, Inc., and 1, as president, hold

90 percent of the stock. Wayne Grap, secre-
tary and sales manager, owns the other 10
percent. | am 37 now and Wayne is 29 years
of age.

We believe (at least | do) that the Wis-
consin Pavilion, having been viewed by 13
million visitors who went inside the Wisconsin
Exhibit at the fair, is an emblem of the Dairy
Industry. We have formed still another corpor-
ation called the World’'s Fairest Cheese and
Gifts, Inc. This corporation is branching into
the gift cheese business. We started 5 months
ago with a cheese and gift shop on the main
floor of the pavilion opposite the broadcast
studios. We have now completed the design
of 21 different gift packages of Wisconsin
cheese all under our own label. | should add
that jellies and honey and maple syrup are
included. We are mailing 25,000 brochures
on our World's Fairest Cheese to selected
names from more than 40,000 fine people
who have visited us these past 5 months.

Financing continues to be our most difficult
problem. | would think that we’re probably
trying to go too far too fast, and we have
to forego many projects that we feel are
good or important. We hope that through
the cheese business we will be able to boast
one of Neillsville’s largest industries 5 years
from now: As industry grows so will radio
and we expect to be able to add to our own
facilities as we have in the past.

2-year campaign or radio spots selling fm sets
through local dealers. A participation package
was sold to the local dealer, all the fm set sales
going to him. At one time as many as 54 dealers
on the air were advertising fm sets for sale. The
campaign helped get fm listeners and at the same
time more than $5,000 in spot radio business was
realized from the dealers.

WceN has a staff of cight, plus maintenance
people dedicated to doing what they can for the
listeners. Sturtz says. “We carry the ‘live from
N.Y.” programs (Mutual) on wceN but we also
hunt for lost puppiecs, cows and rare blood types.”

Future plans at wceN, when the pain of build-
ing the pavilion has subsided, include a special
production studio for taped spots and programs,
stereo, and more standby equipment to avoid
any transmission interruptions. WcCCN applied
recently for a constant sign-on as a result of the
FCC’s recent ruling on pre-sunrise sign-on. WCCN
will broadcast with 50 W of power prior to sunrise,
if permission is granted.

Wcen is a showplace that is proud of its
name, the World’s Fairest Radio Stations. Sturtz
adds, “radio people are always especially welcome
here.” °
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YOU
NEED
EXACTLY
EIGHT
ACCESSORIES
TO
MAKE A
MAGNECORD
MODEL
1021
OR
MODEL
1022
BROADCAST
READY

...i.
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e el L Magnecord's monaural Model 1021 and stereophonic Model 1022 are the most

QIR0 2 o 333250

““ complete tape recorder/reproducers for professional use. Every Magnecord is
engineered to mount in standard relay racks and ready to operate! Input impedances and input sensi-
tivity levels are exactly matched to standard broadcast equipment. Ease of operation is built right in,
too. insuring gentle tape handling and immediate response through the most difficult production techniques.

Both models are available in relay versions (Models 1021R or 1022R) that provide operation in all
modes from one or more remote stations without the use of jumper plugs. ll Now Magnecord 8-plus
reels increase program capacity over 50% for lengthy network and remote programming without interrup-
tion...even operas! At 7.5 ips. 8-plus reels have a capacity for 1.25 hours of recording...at 3.75 you
get 2.50 hours recording in each direction. B FREE OFFER! Write for eight standard screws and new bro-
chure on Magnecord Models 1021 and 1022. See your authorized Magnecord dealer for your recorder.

MAGNECORD
tape recorders
\ 9600 ALDRICH AVENUE SOUTM J
MINNEAPOLIS MINNESOTA 55420
Circle 36 on Reader Service Card
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Simultaneous Video

1 - By Rudy Feldt

The stringent requirements of compatible
color television transmission have created
a strong need for measurement techniques
which combine high sensitivity and simul-
taneous display of video phase and gain
differentials. One solution: A new high-
resolution differential phase/gain meter.

COMPATIBLE COLOR TELEVISION has imposed
heavy technical responsibilities on broadcasters in
the United States. The nced to minimize any sig-
nificant variations in the primary luminance signal
and in the color subcarrier has led to a growing
demand for instruments with extreme accuracy
and greater flexibility.

Particularly valuable from the broadcaster’s
point of view is a method of keeping constant
check on both phase and gain differentials. Ad-
justments of either of these two factors can
produce degradation in the other unless both are
monitored continuously.

The ability to measure relatively minute signal
variations has become more important with the
development of claborate transmission systems
that span continents and oceans. Small variations
occurring in each of hundreds of subsystems can
add up to very serious variations throughout the
overall system.

Various technical means have commonly been

Author Feldt is an electrical engineer with Rohde
& Schwarz.

Fig. 1. Vector diagram of double modulated sub-
carrier for various 100 percent saturated colors.
Subcarrier phase represents hue; amplitude repre-
sents saturation. The vectors for the various colors
differ in length to prevent overloading the lumi-
nance range.

Fig. 2 (Top). Closeup of differential phase/gain
meter, Type PVF. (Bottom) Test assembly for de-
termining differential phase and gain distortions of
chrominance subcarrier. Starting from bottom,
video test signal generator SPF, differential phase/
gain meter PVF, and precision oscilloscope
OMTF.
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Phase And Gain Display

cmployed to measure phase and gain differential
but in most cases these techniques are makeshift
and have proven less than satisfactory. A new
solution to this problem is a differential phase/
gain meter that combines very high sensitivity
with simultaneous display and self-calibration.

In the early days of color TV broadcasting in
the U.S., compatibility of color with existing black-
and-white TV systems was generally accepted as a
necessity. Therefore, under the NTSC system,
which became the accepted color system in the
U.S., the radiated color signal had to be suitable
for monochrome reproduction on TV sets designed
to receive black-and-white. Also, color TV scts
had to be capable of receiving monochrome, and
the frequency spectrum occupied by color TV had
to be no wider than the spectrum of monochrome
transmissions.

In the NTSC system, the information content
of each picture element is split into luminance, hue
and color saturation signals. The luminance signal
corresponded to the brightness signal of the mono-
chrome system, and therefore is transmitted in the
conventional way. Huc and color saturation, on
the other hand, arc transmitted on an auxiliary
signal—the chrominance subcarrier. This subcar-
ricr is superimposed on the luminance signal and
in the NTSC system is transmitted at a frequency
of 3.5795 MHz.

The two elements of the chrominance signal—
hue and saturation—are transmitted by modulat-
ing the subcarrier signal in two ways: phase and
amplitude. Phase variations in the subcarricr when
referred to a reference signal correspond to hue;
saturation is represented by amplitude (Fig. 1).

Fig. 3. Test arrangement for differential/gain
measurements on chrominance subcarrier. (Left to
right) SPF video test signal generator, device under
test, PVF meter, and OMTF precision oscilloscope.

Fig. 4 (Top). CCIR Test Signal No. 3 for measur-
ing differential phase and gain between O and 100
percent of peak white. (Center) Test signal with
subcarrier initially at blanking level (interval F).
(Bottom) Test signal covering range 21.4- to +100
percent of peak white. This signal permits meas-
urement of differential phase and gain at levels
which include the amplitude swing of the reference
burst signal.
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Fig. 6 (Top). Differ
ential phase char.
acteristic of video
test signal generator
SPF. Differential
phase is 0.15°; one
graticule division rep-
resents 0.2° after
calibration with 1
line. (Center) Gain
characteristic of
SPF. Differential
gain is less than 0.5
percent; one grati-
cule division repre-
sents 0.5 percent
after calibration with
1 percent line. (Bot-
tom) Simultaneous
display of differential
phase and gain.

(Fig. 5.) Block dia-
gram of the PVF dif-
ferential phase/gain +
meter. - , - !
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geometry of the vector diagram will be disturbed,
leading to degradation of hue and saturation.
These drive-dependent variations are called differ-
ential phase and differential gain.

Techniques for measuring differential gain arc
well known from earlier black-and-white engi-
neering. But measurement of differential phase dis-
tortion in the transmission of color creates an ¢n-
tirely new problem.

Differential gain distortion is generally caused
by nonlinear characteristics of active four-terminal
networks, such as tubes and transistors. Differen-
tial phase distortion, on the other hand, also in-
volves reactive components within the system.
Only a single component within these networks
nced be dependent on amplitude to produce dif-
ferential phase in a transmission system containing
phase-shifting networks.

Therefore, a very high premium is placed on
obtaining precise measurements of differential
phase and gain at the component and subsystem
level if quality color TV transmissions arc to be
achieved consistently. And because differential
phase and gain are interrelated, it is also important
to observe, mecasure and optimize both factors
simultancously.

In the past, video engineers generally relied on
vector scopes for measuring phase differential and
waveform monitoring devices for measuring differ-
ential gain. Each of these separate techniques,
however, carries inherent disadvantages and pre-
cludes simultaneous monitoring,.

A new instrument for simultaneously observ-
ing both differential phase and gain with extremely
high sensitivity is a differential phase/gain meter,
developed by Rohde & Schwarz. Photographs
of the different phase/gain meter and the test
assembly, including oscilloscope and signal gen-
erator are shown in Fig. 2.

The meter, Type PVF, meets the growing nced
for high sensitivity with accuracy down to one-
tenth of a degree. This means that the unit can
detect and measure very small differences in phase
and gain which, when accumulated within a large
system, can cause serious signal degradation.

For example, the differential phase of a buffer
amplifier in a crossbar distributor may be on the
order of a few tenths of one degree. Added to
other small phase quantities, the differential phase
can soar to several degrees.

To meet the need for measuring both tiny and
relatively large variations, the Type PVF meter
has a range of 0.1° to 60° for differential phase
measurements and 0.5 percent to 50 percent for
differential gain measurements. In practice, these
wide ranges will cover any contingency.

The meter also permits the operator to monitor
both phase and gain variations simultaneously.

An oscilloscope connected to the output of the
instrument may be calibrated by means of inter-
nally-generated calibration signals. Facilities for
sclecting 1° to 10° as well as 1 percent and 10
percent calibration lines for differential gain and
phase measurements, respectively, are incorpor-
ated in the PVF meter.
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The test signal for the PVF consists of a test
signal (sawtooth or staircase) at the scanning fre-
quency on which an rf signal at the subcarrier fre-
quency is superimposed at an amplitude smaller
than that of the sawtooth voltage. The test unit
then measures any distortion (phase or amplitude)
of the subcarrier which may develop when the
sawtooth voltage scans the device under test over
its full dynamic range.

A detector for phasc variations and another
for amplitude variations are used in the equipment.
The reference voltage for the phase detector is
regenerated within the equipment from the meas-
ured signal, permitting the test signal source and
the Type PVF unit to be placed in different loca-
tions. This also permits measurements of loop as
well as TV link signals.

By using automatic gain control, the new test
unit will accommodate a wide range of input signal
levels. Output of the equipment is displayed and
cvaluated on an oscilloscope (Fig. 3), with an
clectronic switch permitting simultaneous display.

The actual test signal is not generated by Type
PVF meter; it is generated instead by an asso-
ciated video test signal generator. The simplest
test signal is the CCIR Test Signal No. 3 (top Fig.
4), but this can be modified to mect the specific
problem at hand (as shown in center and bottom
of Fig. 4). To generate the waveform at the bot-
tom of Fig. 4, a suitable vidco test signal gencrator
is used in conjunction with a special plug-in unit
designed for distortion measurements.

Differential phase and gain characteristics of
the Rohde & Schwarz Type SPF video test signal
generator are shown in Fig. 5, with differential
phase of 0.15° and differential gain of less than
0.5 percent. These measurements were made with
the waveform shown at the top of Fig. 4. Differ-
ential-phase and gain characteristics are shown
scparately and simultaneously in oscilloscope
photographs in Fig. 6.

In using the PVF differential phase/gain
meter, the input signal is applied to the input
socket and, via a high-pass filter, to the input
amplificr. As the voltage applied to the phase and
amplitude detector is held constant by a gain-con-
trolled amplifier, the input voltage can vary
from 20 to 300 nV. Residual pulses of the com-
posite video signal are largely suppressed by a
Thomson band-pass filter.

The output of the phase detector in Type PVF
becomes zero under two conditions—when the
subcarrier input falls to zero during blanking inter-
vals, and when there is no reference voltage. By
keying the reference voltage, it is possible to obtain
complete suppression of the phase detector output
during blanking intervals. This is essential because
any clements of the composite video spectrum fall-
ing within the Thomson filter passband are not
adequately suppressed.

Amplitude demodulation is effected by a peak
rectifier which rectifies the rf envelope and pro-
duces a pulse output. The tilt of this pulse, when
referred to the peak value of the rf pulse envelope.
is the differential gain. °
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Conrac watches television in about a hundred languages.
Japanese, Thai, Swedish, Norwegian, Hebrew, French,
German, you name it. In fact, just about every major
TV broadcaster in the world uses Conrac monitors.
Except the Russians. (But, you know how that is.)

conrac
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alor from Your

K-43 Cameras
CON

The RCA-4536 Image Orthicon in the luminance channel of your
TK-42 and TK-43 color cameras is the perfect companion tube for
the RCA-4493, -4494 and -4495 Vidicons...designed specifically
for RCA cameras and carefully quality-tested in the actual cam-
era components.

The RCA-4536 gives a signal-to-noise-ratio 25% greater than
the previous standard, 4492 Image Orthicon. The electronically-
conducting glass target assures non-stick and anti-burn operation
over a long operating life.

The RCA-4536 Image Orthicon assures the best color. .. the best
in-studio service. Ask your RCA Broadcast Tube Representative
about the RCA 4%"” 1.0. for TK-42 and TK-43 cameras.
Available from your RCA Broadcast Tube Distributor.

RCA Electronic Components & Devices, Harrison, N.J. 07029.
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Universal
16mm Projector
Model BCP-16 16mm sound pro-

jector, made by Technical Materiel
Corp., Mamaroneck, N.Y., is the

only available projector with switch-
able 50/60-Hz field rate operation.
The projector operates with any TV

camera in use throughout the world.
Other features include: 4000-ft reel
capacity, full remote control facil-
ities, and solid-state optical or mag-
netic sound system.

Circle 100 on Reader Service Card

Sound Mixing System

The AM4A mixer assembly, made
by Langevin, Santa Ana, Calif., fea-
tures “blocks” of pre-wired plug-in
modules, designed for sound rein-
forcement and recording applica-
tions, and contain all the active cir-
cuitry of the mixer assembly. Low sil-
houette design of mixer provides
operator with a convenient sloping
work panel. Overall height is only 7
in. and depth is 27 in. Frequency re-
sponse (without equalization) is

March,
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=+1.0 dB, 20 Hz to 20 kHz at output
level of +8 dBm at | kHz. An
cquivalent input noise level of — 122
dB can be maintained with a system
gain of 60 dB. Source impedance of
250 ohms is the design center. De-
sign load impedance is 600 ohms at
a standard output level of +4 dBm
or +8 dBm. All system specifica-
tions meet ASA and NAB require-
ments.

Circle 107 on Reader Service Card

Television
Film Recorders

Television film recorders, made by
W.A. Palmer, Inc., San Francisco.
Calif., are available in two models
for recording on regular or Super
8mm film. Both models retain fea-
tures of the 16mm model, including
ease of operation and elimination of
shutter bar. Recorders are designed
to make low-cost, direct transfers of
closed-circuit television or videotaped
material to 8mm or Super 8mm film,
suitable for playback in various types
of cartridge-load projectors. Both

N e “
models are equipped with Conrac
photographic monitor and built-in

exposure meter. Components are
housed in combination cabinet-car-
rying case. Price for 8mm recorder
with magnetic sound is $12,600. The
Super 8mm recorder with optical
sound costs $13,400.

Circle 103 on Reader Service Card

C-Band Air-To-Ground
Fm-TV Relay Links

Solid-state air-to-ground fm-TV re-
lay links operating in C-band with
20-W output and 10-MHz baseband,
are available from RHG Electronics
Laboratory, Inc.. Farmingdale, N.Y.

Known as the MSRA Series, these
systems are available for operation
on 4- to 8-GHz bands. The solid-
state design (except for TWT ampli-
fier) provides high reliability and
state-of-the-art performance with ap-
plications in surveillance, communi-
cations and reconaissance. Video
basebands to 20 MHz are also avail-
able. Other features include MIL-E-
5400 Class II design, high density
packaging, and the elimination of
heat sinks. Both receiver and trans-
mitter are completely self-contained,
and only require a power source to
process high resolution monochrome,
color TV, or wideband telemetry
data.

Circle 104 on Reader Service Card

Tool Caddy

Tool Boy units, available from De-
luxe Systems, Inc., Newton High-
lands, Mass., are mobile metal
cabinets with standard drawer ar-
rangements for storing permanently
assigned tools, fixtures, parts or
materials, Model TB300 has two

shelves in addition to the drawers.
The drawer bottoms are perforated
for easy sectioning to store and pro-
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12 years of
trouble free
performance
in this Styroflex’
coaxial cable
installation

Since 1956 six Styroflex® coaxial cable
runs have fed the 812-foot tower for
WIIC-TV and WWSW-FM in Pittsburgh. A
6'/e” cable serves as the main transmis-
sion line terminating in the main antenna
carrying the combined aural and visual
power from a 50 KW TV transmitter to the
antenna on top of the tower. A second
6'/s” line is used as a spare. A pair of
3'/s” coaxial cables connect the 11 KW
auxiliary transmitter to separate auxiliary
antennas. Another 3'/s” Styroflex® coaxial
cable is used as the primary feed for the
FM station, with a 1%/s” cable acting as a
standby line.

Styroflex® cable has an outstanding
record in broadcast applications. Reliabil-
ity and high power capabilities with uni-
form, low loss characteristics combine for
superior performance. Availability in 1000
foot lengths eliminate the need for numer-
ous connectors that can cause gas leak-
age problems with rigid line.

Other Phelps Dodge Electronics prod-

ucts produced to exacting specifications
for the broadcast industry include: air
dielectric and foam dielectric semi-fiexi-
ble coaxial cable; coaxial cable connec-
tors and accessories; rigid line and ac-
cessories; installation hardware.
Why not write for free p—0
catalog today: Phelps | =
Dodge Electronic
Products Corporation,
60 Dodge Avenue,
North Haven, Con-
necticut 06473.

PHELPS DODGE &2

Circle 39 on Reader Service Card

tect contents. One shelf is adjustable
on 2-in. centers. The top shelf has
a Y-in. high retainer on all four
sides. A handle is permanently at-
tached to the frame. There are four
4-in.-heavy-duty ballbearing casters,
each having 200-Ib capacity, and
two of which arc lockable. Dimen-
sions are 2215 X 26% X232 in.
Circle 105 on Reader Service Card

Sound
Strip/Slide Projector

BCPS-1 35mm sound strip/slide pro-
jector, made by Technical Mate-
riel Corp., Mamaroneck, N.Y., pro-
vides playback of slide commentary

by scanning stationary 35mm film
strip, which may be advanced man-
ually or automatically. The projector
also shows 2- X 2-in. slides and has
provision for full remote operation.
BCPS-1R remote control unit and
mounting accessories are available
options.

Circle 101 on Reader Service Card

Professional
16mm Projector

The FP-16 professional 16mm mo-
tion picture projector is designed by
North American Philips Co., Para-
mus, N.J., for permanent installations
such as screening rooms, small thea-
ters and school auditoriums. Floor-

mounted column projector has a
changeover dowser and an adjustable
lamphcuse bracket which accommo-
dates a variety of light sources, in-
cluding a Norelco customized Xenon
lamphouse with up to 1600-W capac-
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WCKT NEWS, MIAMI, GOT
A NEW LOOK THE EASY WAY.

IT SWITCHED TO FULL COLOR.

“A lot of color sets were
being sold in our area,” points
out Gene Strul, WCKT News
Director. “ll made good sense to

go to color and boost ratings. The

switch was easy. We gained

nearly a year and a half jump on

our competitors and set the
market tonz. The result was a
definite audience pickup."”

How did the switch go2 Strul
continues, “From a filming and
processing point of view it was

easy. We followed Kodak's
recommendations right down the
line and had no problem. For
example, our newsfilm reporters
are all journalists, most with a
minimum background in
photography. We provided each
cameraman with a copy of
Kodak’s recommendations for
shooting color. The good-quality
film we get tells the story.

“As for processing, our lcb
man, Frank Broughton, follows

Kodak instructions to the letter.

All chemicals are pre-packaged.”
A Kodak technical expert is

only minutes away by phone to

clear up any ME-4 color

processing/equipment problem.
Soonerorlaterall TVstations

will be in full color. Why don't

you gzt a head start

in your market

by contacting

Kodak now?

It's easy. "
/

EASTMAN KODAK COMPANY

ATLANTA: 5315 Peachtree Industrial Blvd., Chamblee, 30005, 404 —GL 7-5211; CHICAGO: 1901 West 22nd St., Oak Brook, 60523,
312—654-0200; DALLAS: 6300 Cedar Springs Rd., 75235, 214—FL 1-3221; HOLLYWOOD: 6706 Santa Monica Blvd., 90038,
213—464-6131; NEW YORK: 200 Park Ave., 10017, 212—MU 7-7080; SAN FRANCISCO: 3250 Van Ness Ave., 94119, 41 5-—-776-6055



SEE THEM AT NAB - BOOTH 228

SINE-SQUARED-PULSE AND
BAR GENERATOR

2905/1

Sine? pulse, stairstep and bar
Suitable for K factor analysis

Chrominance sine? pulse and stairstep with
optional plug-in

Xtal derived internal sync. or locks on studio sync. pulses

Sync Bor  Sine?  Sigircose
Pulse  (or Sawtooth)
INTERNAL v

Sync .7V
v

Output

v
Trigger I | Ml nal
(Output)

Waveform for K factor assessment.
(internal trigger)

R ED ' ['J
TRIGGER o7V
Output
Trigger Yo.7-
(Input) 1.5v

Waveform for K factor assessment.
(externai trigger)

60:He w| |o.7v
Qutput 5.

v

Trigger M
(Outpur) l Nominal

Waveform for L.f. response measurements.

Composite waveform including the chrom-
inance signal super-imposed on the sine-
square-pulse and bar.

NEW rron
I N

LUMINANCE/CHROMINANCE GAIN
AND DELAY EQUALIZATION

Amplitude equal,

Bar

v : = _I =
f‘ Chrom. amp. low. | 0.7v
‘ " s S Delay equal,
< i
= o 2
=] @ e Ga(ijn énfqua}ity calr]t be mea;s#red over {I;g range I*adtB,
" an elay inequality over the range nsec lag to
S 1 L 5] 00030000&0 @ 110 nsec lead.
l s < Chrom. amp. mgh._ - DR - T_
~.--, 2904/1 Delay equal. lo'w
= Measures gain and delay inequality Pulse Bar
= Gain discrimination 0.5dB
H H. H Amplitude equal.
= D‘el‘ay dls_cnmlnatnop 2 panosecoqu Chem: hasne
= Visible display of misalignhment with scope
Television
Transmission
Test Equipment | 5
, Available Upon Request e MARCONI
- »
Television Transmission Test Equipment ml I N S T R U M E N T S
- | which details methods of TV measure- DIVISION OF ENGLISH ELECTRIC CORPORATION
ments, and presents a new range of TV
transmission measuring equipment avail- 111 CEDAR LANE ENGLEWOOD. NEW JERSEY 07631
S L able from Marconi Instruments. TELEPHONE: (201) 567-0607

Circle 40 on Reader Service Card
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ity. The driving and film propulsion
mechanism uses a “grooved disc”
with |2-tooth intermittent sprocket
that consistently engages five per-
forations. Use of a curved running
plate and Delrin running surfaces
that are impervious to the deposit of
wax, dirt and emulsion add to the
smoothness of operation.

Circle 102 on Reader Service Card

TV Projection System

Amphicon 260 TV projection system,
made by Amphicon Systems, Inc.,
Norwood, N.J., consists of a specially
developed 6-in. CRT, advanced op-
tics, solid-state circuitry and a wide-
band (30 MHz), high-power video

amplifier. System produces a picture
with a brightness of 9 ft Lamperts
on a 10-ft beaded screen. Horizontal
resolution is 1000 lines: horizonal
scanning frequency, 525 to 1203
lines. A separate projection head per-
mits maximum flexibility in mount-
ing or placement. Unit is compatible
with all existing TV systems, VTRs,
cameras, flying spot scanners, uhf
and vhf tuners. Projector weighs 148
1b; control unit, 163 Ib. Amphicon
260 system is priced at $11.000.
Circle 106 on Reader Service Card

Uhf Transceiver

A hand-held uhf two-way radio for
personal use, called the Compact,
has been introduced by Pye Com-
munications, Inc., Mountain Lakes,
N.J., a subsidiary of North Ameri-
can Philips Co.. Inc. The Compact
is a single, lightweight unit with
only two controls and a fully re-
tractable 6-in. antenna, and designed
for use by field engineers, mainte-
nance personnel, etc. The all solid-
state transceiver uses 9-V nickel
cadmium batteries contained in a
unit measuring 8% X 3% X 1V,
and weighing 232 oz. A special fea-
ture is a battery current economy
circuit which, without recharging,
multiplies battery life many times
that expected under normal condi-
tions. Transmitter has rf output of

March, 1968 — BM/E

COLOR
SPECTACULAR!

BIW’S NEW
TV-85C COLOR TV CONNECTOR
ALIGNS PINS, PROTECTS MATED
PARTS...AUTOMATICALLY

This new concept in outer sleeve design guarantees positive
pin alignment; pins cannot be bent or damaged by mismating. The
double-sleeve design also prevents injury to mating threads and
protects against knocks, drops and abuse from studio rolling stock.

Heavy-duty rubber compression gland provides an effective
seal at rear of connector. All pins and sockets on the new TV-85C
insert are front release, rear removal, and crimp to cable conduc-
tors. Woven cable grip and rugged molded boot provides both
bend relief and pull-out protection.

Completely compatible with existing 85 pin connectors used
for TV, BIW’s new TV-85C connectors are machined from 7075-T6
aluminum, and are precision built for trouble-free performance.

Go BIW all the way — connectors, camera cables (American
or European), broadcast panels. Write for details.

Cable concepts grow at...
Boston Insulated Wire & Cahble Co.

‘a5 Bay St., Boston, Mass. 02125/141 Nevada St., El Segundo, Calif. 90245
118 Shaw St., Hamilton, Ont./International, 1 Place Ville Marie, Montreal, Que.
Circle 41 on Reader Service Card



0-TUBE PERFORMANCE
d-TUBE SIMPLICITY

Only new Packard Bell
Color Camera for film chains combines all
these high-performance features
in one economical package

Complete matched system— Combination of precision fixed
camera plus optical multiplexer optics and 3-vidicon simplicity
permits wide projector flexibility. provides 4-channel standards

of resolution, contrast and ease of
Full EIA|NTSC compatibility registration,
obtained with optional plug-in
EIA sync modules and encoder. Superior sensitivity—150 foot-

. . Jamberts high light-reflectance.
Unmatrixed monochromatic

signal for maximum definition and Wirite today for full information
contrast, and prices. cse

Packard Bell Is

Lawrence & Arnold Drive, Newbury Park, Calif. 91320 * Tel: (805) 498-6601

80
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150 mW and the receiver an output
of 100 mW into a 2-in. speaker.
Circle 108 on Reader Service Card

Fm Monitors

Fully field tested and FCC type
approved stereophonic modulation
monitor, Model GTM-88S, made by
Gates Radio Co., Quincy, Ill., meas-
ures all modulation characteristics
of an fm signal in accordance with
FCC requirements. Modular silicon
solid-state circuitry is used through-
out. Provisions have been made to
add an adapter to measure SCA mod-

ulation characteristics. Test instru-
ments may remain connected to the
monitor without affecting its opera-
tion or performance. The left channel
instrument output is switchable to
either channel by a front panel con-
trol. In addition to stereo monitor,
Gates offers a monophonic modula-
tion monitor, type GTM-88M, which
can be converted to full stereo opera-
tion at any time by adding ap-
propriate modules and filters and
then calibrating for stereo operation.
Each unit is calibrated to specific
operating frequency as supplied.
Circle 109 on Reader Service Card

Color Bar
Generator/Encoder

Production of the 2600 Series color
bar generator and color bar encoder
has been announced by Cohu Elec-
tronics, Inc., San Diego, Calif.
Mountable in 13 in, of vertical
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Superior’s from studio
Video Pairs to head-end...

produce high-' —— " from remote
definition'y ' pich-ups
transmission | | to head-end...

jrom remote
pick-ups

to studio to
head-end!

Superior Video Pairs are
individually-shielded balanced
pairs that eliminate AC hum

on origination and maintain studio-
quality picture transmission. And
in any closed-circuit TV system,
video pairs also raise performance
levels. Superior Video Pairs. Single
pairs or in composite constructions.
Ask about them now.

\. Flexible Video Pairs for patchcords
" and flexible video leads are also
available.

Frequency vs. Attenuation
db/1000 ft.  db/Mile
Frequency @68°F @ 68° F
3 MHz 2.9 15.3
5 MHz 3.8 20.0
10 MHz 5.3 28.2
15 MHz 6.5 34.3

Write or call h;r information and prices to
Superior Sales and Service Division
P. O. Box 2327
Hickory, North Carolina 28601
Phone 704/328-2171

~ ) SUPERIOR
)~ CONTINENTAL

_ CORPORATION

— o

Circle 43 on Reader Service Card
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The Norelco “Little Shaver”
does everything its big brother,

the PC-70, can do
...and gets around a lot more.

This is the new Norelco
PCP-70 Portable Color Tele-
vision Camera. We call it the
“Little Shaver' for short.
Like its big brother, the
PC-70, which is used on the
majority of top network live

and taped shows, it employs
the exclusive Norelco 3-
Plumbicon™ tube system
that provides the truest
color, highest resolution
and maximum sensitivity
available today.

The ‘“‘Little Shaver”
goes where the action is.

March, 1968 — BM/E

world's best color television
picture.

If you want faithful
color reproduction in a port-

Sports. News and documen-
taries. Political events . ..
just about anywhere a man
can go.

The *“LittleShaver’is
fully compatible with the
camera control unit of the
PC-70 studio camera. Thus,
present PC-70 owners have
an even greater advantage
in that they can have the ver-
satility of the PCP-70 with

:

Nowe

able camera, you want the

“Little Shaver.” For a live
demonstration and techni-
cal data, call or write.

*Registered trade mark for television camera tubes

no further expense for con-
trol equipment.

Instantly accepted by
all the major networks, the
Norelco PCP-70 is the port-
able that gives you the

PHILIPS BROADCAST
A/o’e/co EQUIPMENT CORP.

299 Route 17, Paramus, N J 07652 « 201'262-7300

Circle 44 on Reader Service Card
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16 mm SOUND PROJECTOR . BGP_'IB

fO"b BROADCASTING + INDUSTRY - EDUCATION - GOVT. » MILITARY « CCTV - CATV

MULTIPLEXER —— B -
OR N o D
UNIPLEX 7.
FILM CHAIN i
- lll (il
\

SPRINGFIELD, VA. «

R
UGGEDIZED FOR R

MOBILE OPERATION

50-60 FIELDFRAMES
SWITCHABLE

4000 FT. REEL CAPACITY
OPTICAL or MAGNETIC SOUND
FULL REMOTE CONTROL

AB BOOTH
2 424

W The TMC BCP-16 is a reliable, ruggedly built, light weight, pro-
fessional 16 mm. sound film projector, constructed throughout
of heavy gauge metal, and designed to provide years of trouble
free service. The high efficiency optical system is ideally suited
to color or monochrome. Every wanted feature, including instant
single button preview still-framing, comes as standard equipment,
not added optional,

AVIONICS/BROADCAST DIVISION

THE TECHNICAL MATERIEL CORPORATION
\c,, / " 700 FENIMORE ROAD * MAMARONECK, NEW YORK 10543
ONTARIO, CANADA + LUZERN, SWITZERLAND . TEMPE, ARIZ. . POMPANO BEACH, FLORIDA
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COLORVUE

CATV
SALES

L] Opemngs at several levels exist for capable CATV sales
engineers. We also have openings for individuals with a CATV
technical background desiring the sales field.

® Excellent growth opportunities in a growing company with
rapidly expanding activity in the CATV field.

B To obtain additional information on these salaried opportpni-
ties with liberal company benefits, or to arrange an interview,
send resume to Larry Peetoom in complete confidence.

CATV DIVISION
A _MericaN JERLEcTRONIC aABORATORIES, INC.
RICHARDSON ROAD, COLMAR, PA.

Engineering positions in all areas of endeavor are available at the
Colmar ftacility and in our Washington, D.C., Division in Springfield, Va

Correspondence: Post Office Box 552, Lansdale, Pennsyivania 19446
Phone: 215-822-2929 TWX: 510-661-4976

AN EQUAL OPPORTUNITY EMPLOYER
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space in a standard 19-in. rack, the
2600 Series is designed to assist tele-
vision studio engineers in checkout
of color equipment. Test pulses to
facilitate adjustment of color moni-
tors, encoders and other apparatus
are derived from the color bar gen-
erator. Video bar outputs are switch-
able from 100 to 75 percent. Com-
bining the optional color bar encoder
with the generator provides an ac-
curate and stable matrix and phasing
circuit to generate NTSC encoded
color bars. Generator base price,
$600; encoder equipped, $1595.
Circle 110 on Reader Service Card

Flutter Meter
Meets NAB Standards

An cconomical new flutter meter,
offering professional quality and ac-
curacy at low cost, has been intro-
duced by Micom, Inc., San Francisco,
Calif. The unit, called Model 8150,

is designed for applications in radio
and television broadcasting. Measur-
ing to NAB standards with meter
readout, the 8150 features self-check-
ing calibration, with measurement
consistency, between an unlimited
number of units. A precision 3-kHz
test frequency is provided, which can
be used for recording and reproduc-
ing in the absence of a standard tape.
Other fcatures of the meter include:
full-scale flutter ranges, 0.03 to 10
percent; demodulator accuracy, =2
percent on all ranges; frequency
range, 0.5 to 200 Hz; input sensi-
tivity, 5 mV to 5 V. Weighted or
unweighted rms measurements are
possible. The instrument features au-
tomatic input level indication and
solid-state circuitry, Price is under
$800.

Circle 116 on Reader Service Card

Two-Way Radios

General Electric's Communication
Products Department, Lynchburg.
Va., recently added a new dual line
of all solid-state fm two-way radios—
the Royal Professional Series and the
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Instant Audio:

You create your own customized professional equipment with our
Finished Solid-State Circuit Modules.

Make intercoms, line amplifiers, mixers, monitors, turntable pre-amplifiers, stereo amps,
language labs, etc. They'll be better, cost you less.

Just create your own electronics with our Finished Solid-State Circuit Modules. Make audio/RF/
communications/radio-controlled systems. Quality will be high, cost you less.

AUDIO AMPLIFIERS
AA-100
UTILITY AMPLIFIER

AA-400 Y
PROFESSIONAL : b
POWER AMPLIFIER S AA-500

‘ PROFESSIONAL

PRE-AMPLIFIER

AA-300
PROFESSIONAL
AMPLIFIER

Specially designed for broadcast/TV/recording/hi-fi/
commercial usage. With any low-level hi-Z input de-
For general purpose uses; and to vice, they deliver undistorted SVRMS to drive a hi-Z

dulate TR-100 Tr tter (be- . . input power amp. Usable with low-leve! low-Z mikes
jow). Includes volume control and Designed for broadcast/recording/ When driven by AA-100 or AA-300, if fed by quality input transformer (150 to 50K @
input (low Z) and output trans- TV uses. Includes input and output a hi-gain 1-watt audio system balanced). To feed 600  lines, use a transformer

formers. transformers. results. (2.5 to 600 © balanced) in the output stage.
Model AA-100 Model AA-300 | Model AA-400 Model AA-500 Model AA-500R | Model AA-SO00N
UTILITY PROFESSIONAL PROFESSIONAL PROFESSIONAL PROFESSIONAL PROFESSIONAL
AMPLIFIER | AMPLIFIER | POWER AMPLIFIER PRE-AMPLIFIER | PRE-AMPLIFIER PRE-AMPLIFIER
Freq. Resp. +3db, 100-12K cps +1db, 20-20K cps, 200MW | =1db, 20-20K cps, IW | =Ydb, 20-20K cps 1 RIAA-Equalized | NAB-Equalized
| +2db, 20-35K cps, 100MW 1 I
Harmonic Dist. < 3%, 100-12K cps [ <1%, 20-20K cps, 100MW | < V2%, 20-20K cps, IW | <0.5% 20-20K cps <0.5% 20-20K cps <0.5% 20-20K cps
< 2%, 20-20K cps, 200MW
r' > 1 —— - oo — AT - o a7 —
Input 2 50-150 Q2 (shielded 50-150 @, or 600 2, balanced | 500 2 & 2K @ | 48K 2 {May be used with 48K 52 (May be used with 48K (2 {May be used with
transformer) & 100K © {mu-metal shielded permalloy input transformers) input transformers) input transformers)
core transformer)
2K or 100K ©2 unbalanced _; |
Output 2 500 02 & 8  (grain oriented | 500 2 & 8 £ (grain oriented | 4-16 @ (OTL) 5K 2 (May be used with [ 5K §2 (May be used with T 5K ¢2 (May be used with
transformer) 200MW transformer) 200MW output transformers) | outpwt transformers) | output transformers)
Gain 70db 80db 14V for 1W output i?Odb 70db 70db
Circuit 5 transistors, 1 thermistor |7 transistors, 1 thermistor 5 transistors 4 transistors 4 transistors | 4 transistors
Power 9VDC, S50MA 9VDC, 100MA 14V0C, 200MA T 40V0C, 5MA 40VOC, 5SMA | 4ovoc. SMA
e N - ! - S A
i Size 5%"Lx1%"Wx1"H 8" Lx2%"Wxl1%"H 5" Lx2%"Wx2"H 4" Lx3"Wxl%"H AB"LxI"Wxl%*H | 4%"Lx3"Wx1¥%"H
Weight 3% o1 1200. 4o 201 ~ T 201 - 201 ]
Price $7.95 $14.95 $10.95 $2395 | $23.95 T $23.95
Zener-referenced, delivers highly stable, extremely Complete crystal controlled 3-transistor transmitter All-transistor push-pull sine wave oscillator, 20KC-
low ripple OC output of 9VDC with loads up to for Citizens’ Band, Factory pre-tuned for any CB 150KC, 1% harmonic distortion. Power needed: 18-
200MA; and-unregulated 14VDC at 1 Amp. For wher- channel; supplied with channel 10 crystal. Modula- 22V, 100MA, Input terminals permit AM modulation

ever well-filtered regulated DC is needed. Input: tion: CW or AM with external modulator such as (by amplifers AA-100, 200, 300)., Uses: biasing re-
105-120VAC, 60cps, 5W. Regufation: Line + load AA-100. RF output: 100MW, 50 Q load. Power: 9VDC, corder heads, powering tape erasers, signal gen-
5MV. Ripple: Under full load 10MV, p-to-p. Max. 50MA, 5%2" L x 13~ W x 2 H, 3% oz. Add. CB erator/transmitter. 5 L x 3* W x 2 H.

Load Current: 200MA., 4%” L x 2" W x 1%” H. Crystals: $3.00 ea.

Wt.: 23 oz, (with transformer) 0S-100

$21.95

TR-100

PS-300
$18.95 $10.95
e e e e e R e S e e e e ———— ————
| Please send me the following circuit boards: il ROUND HILL ASSOCIATES, INC. |
| | Modsl Qty. | Price ea. | AMOUNT WRd 434 Avenue of the Americas, New York, N. Y, 10011 |
" 1
| |_AA-100 Utility Ampllfier $79 | § O Send postpaid: enclosed is full payment. [J Send C.0.D. I
| | AA-300 Professional Amplifier 14.95 | |
| | AA-400 Professional Power Amplifier 10.95 | T |
| [ AA-500 Professional Pre-Amp 23,95 - — - — - I
| | AA-500N Professional Pre-Amp 1 23.95
| [_AA-500R Professional Pre-Amp 23.95 | e - B - — :
| [PS-300 Power Supply pie) Ity
| TR-100 Transmitter | 10.95 T - } — |
[05-100 Power Oscillator T 21.95 T 2P |
| - TOTAL ) |
L p—— = L O = S R S TS IC BME3

Circle 47 on Reader Service Card
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The soundest sound in FM
is the new sound of GATES

New from
Gates...

DUAL-
CYCLOID
CIRCULARLY
POLARIZED
FM ANTENNA

Now you can have circular polarization
without individual horizontal and ver-
tical transmitting bays on the tower.

The new Gates FM antenna combines
in a single unit the time-proven features
of the individual Gates Cycloid and ver-
tical-type 300G antennas.

Designed for rugged, trouble-free oper-
ation. No power divider required. Any
number of elements from 1 to 16 may
be utilized for maximum flexibility in
power gain selection. Special antenna
with null fill and beam tilt also available.

The new Gates antenna is ideal for
transmission of today’s complex FM
monaural, stereo and SCA multiplex
signals.

Write today for complete brochure.

| Hammis |
[1nTERTYPE |
GATES

GATES RADIO COMPANY
QUINCY, ILLINOIS 62301, U.S.A.
A subsidiary of Harris-Intertype Corporation

Circle 49 on Reader Service Card
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Royal Executive Series—to the GE
MASTR Progress line of mobile
communications for cars and trucks.
The new models are available in 25
to 50 MHz and 132 to 174 MHz.
Fifty-W models are available for low
band and 35-W units for high band.
Circle 113 on Reader Service Card

Cable Stringing Aid

Model Swivel Fairlead, recently de-
veloped by the Telsta Corp. of San
Carlos, Calif., features a self-adjust-
ing set of two rollers that provides
protection to cable by dividing the

angle between cables as they’re
strung. The Fairlead may be ro-
tated to assure proper positioning of

the rollers with respect to the mate-
rial being placed at any elevation.
Circle 130 on Reader Service Card

Spotlight
Makes Soft Light

Most powerful addition to 750- to
4000-W family of Softlites, made by
Mole-Richardson Co., Hollywood,
Calif., is the 8000-W Molequartz
Super-Softlite, Type 2621. Accepting

T

8 individually switched efficient
quartz tungsten-halogen globes in a
choice of ratings up to 1000 W each,
Type 2620 Super-Softlite is designed
to permit extremely flexible lighting
control without affecting desired
color temperature.

Circle 112 on Reader Service Card

EXHIBITS
NEW. YORK

COLISEUM

TECHNICAL

o B%e Cn SESSIONS

g C NEW YORK

& & =V % o HILTON
v S - ) Gy
K % Monday through Thursday
=< _

o 48 GENERAL SESSIONS at the New
Y?){).'f@ 3I»El)ilton. Hours: 10:00-12:30;

. FOUR FLOORS OF EXHIBITS at the
Coliseum including over 750
hrms Hours: 10 a.m.-8 p.m. 4 Days.

¢ GALA ANNUAL BANQUET—wednes-

day 7:15 p.m. N. Y, Hilton Grand
Ballroom—$16.00.

e FREE SHUTTLE BUSSES between
the Hilton and the Coliseum—every
few minutes.

>

¢ REGISTRATION—Good all days—
General Sessions and exhibits. In
and out privileges.—IEEE Members
$3.00. Non-members $6.00. Ladles
$1.00. High School Students $3.00 if
accompanied bi’ an_adult—One stu-
dent per adult; Thursday only—
limit of 3 students per adult.
REG-IDENT CARD speeds request
for exhibitors’ literature. Ask for
one when registering.

o ESCALATORS/EXPRESS ELEVATORS
to the Fourth Floor.

IEEE Exhibition MARCH 18-21,1968
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THIS BOOM MICROPHONE

IGNORES EVERYTHING

... BEXCEPT THE DIALOGUE

and remote use. Also
widely acclaimed for
rhythm recording.
Bright, clean sound.
Exceptionally uniform
cardioid pattern gives
optimum control of
environment,

March, 1968 — BM/E

pation, yet unusually
smooth wide range
response (40-20 KC)
for critical music re-
production. Instantly
| detachable from
stand. Steel case with
Cannon connector.

room, and scoring
stage. Super-cardioid
directional pattern.
Compact, yet rugged.
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Consistency of sound track quality on an endless changes—on the set or in transfer—are seldom, if
variety of locations and sets can be dramatically ever, necessary.
improved with the remarkable Shure SM5 Boom Micro- The highly effective attached wirdscreen completely
phone. It “hears” the dialogue rather than the ever- encloses the two-stage mechanical filter, so that there
changing character of the surroundings. are no external “rubber bands” for the wind to “strum.”
Because its cardioid directional pattern is uniquely The absence of response-correcting inductors or im-
uniform with frequency and symmetrical about its axis, pedance transformers assures freedom from hum.
the SM5 is singularly independent of the effects of en- Call on the Shure SM5 to solve your most annoying
vironment. Even in extreme shooting situations (such boom problems!
as with tight sets, low ceilings, hard walls, low micro- For additional information, write directly to Mr.
phone angles, traffic or air conditioner noise and rum-—. Robert Carr, Manager of Professional Products
ble, and changing distance) the SM5 minimizes sound Division, Shure Brothers, Inc., 222 Hartrey Ave,,
coloration and ambient noise pickup. Equalization Evanston, lllinois.
—- A\ Yi R
SHURE e ) RV Ee
UNIDIRECTIONAL DYNAMIC BOOM MICROPHONE
” )
SHURE PROFESSIONAL MICROPHONES...FOR BETTER AUDIO |
MODEL SM56 MODEL SM33 MODEL SM76 MODEL SM50 |
CARDIOID UNIDIRECTIONAL %4 OMNIDIRECTIONAL "OMNIDIRECTIONAL
DYNAMIC RIBBON DYNAMIC DYNAMIC
Extremely versatile in Warm, smooth sound Ideal for interviews Self-windscreened
studio, control room, for studio, control and audience partici- and pop-free for news,

sports, remotes, and
interviews. Also ideal
for many studio and
control room applica-
tions. Comfortabiy
balanced for hand or
stand use. Natural
response. 1

Circle 51 on Reader Service Card =¥






:
=
|l
'
H
—
H

Videotaping
has gotten
so good,

it has
a new
name!

Tape is more versatile than ever!
Everybody knows the key advan-
tages of video tape. You work fast.
You see your work as you go. You can
be more daring and experimental.

But perhaps you didn’t realize how
sophisticated the art of videotaping
has really become: You can edit in-
stantly...electronically...frame
by frame. You can use slow motion,
fast motion, stop motion and re-
verse action. You can go out on loca-
tion. And you can combine all types
of existing footage (stills, film) with
new footage.

Now, the most life-like color yet:
““Scoich’ Brand Color Tape Plus.
“Scotch’ Brand Video Tape No. 399
gives you the ultimate in color fidel-
ity. The brightest, clearest, most
life-like color ever. Color Tape Plus
is so ultra-sensitive, you can use the
most subtle lighting techniques.
Copies are perfect. Blacks and
whites are stronger. And No. 399 is
almost impossible to wear out.

So please don't call it videotaping
any more. There's now a new name
for this complete creative medium
... electography!

Want more facts? Write: 3M Com-
pany, Magnetic Products
Division, 3M Center, St. 3m
Paul, Minn. 55101. COMPANY

*#SCOTCH?! IS A REGISTERED TRAOEMARK OF 3M CO.




A iresh new a-pearance witk th2 same high quality in s2rvice and pro-
ducts. Join us at NAB when we unveil “The New Look” in professional
audic products. (If you can't be there, write for our new Products 2-ochure.)

L APARTA

ELECTRONIC CORPORATION

5851 FLORIN-PERKINS ROAD SACRAMENTO, CALIFORNIA 95828
A DIVISION OF COMPUTER EQUIPMENT CORPORATION
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NAMES

IN THE NEWS

Gates Radio Company recently an-
nounced the promotions of George
W. Yazell to the position of field
service manager and Richard A.
Powell to the post of manager of
government and export marketing.

Appointment of Gene W. Duck-
worth to the newly-created position
of division vice president, Equipment
Sales, RCA Electronic Components
and Devices, recently was announced
by John B. Farese, executive vice
president.

Rev. John C. Urban, project director
for the instructional television sys-
tem operated by the Catholic Arch-
diocese of Los Angeles, has been
elected to membership on the Great
Plains National Instructional Tele-
vision Library’s policy board.

The San Francisco Bay Area Educa-
tional Television Association’s 23-
member board of directors recently
clected James Day president of the
nonprofit corporation.

John A. Dimling, Jr., has been ap-
pointed manager of communication
and systems research for Spindletop
Research, Lexington. Ky.

i

Robert A. Castrignano

Rein Narma

Robert A. Castrignano has been pro-
moted to the new position of general
manager for EVR systems engineer-
ing at CBS Laboratories, it was re-
cently announced by Dr. Peter C.
Goldmark, president and director of
research.

Rein Narma has been named vice
president of Ampex Corporation and
general manager of the company’s
consumer and educational products
division in Elk Grove Village, IIL, it
was recently announced by William
E. Roberts, president and chief ex-
ecutive officer.

The appointment of Daniel R. Wells
as director of engineering services
for CBS Television Stations Division
was announced recently by Hal
Hough, vice president of program
services for the division.

William C. Harley, president of the
National Association of Educational

Broadcasters, has accepted an ap-
pointment as chairman of the Mass
Communications Committee of the
United States National Commission
for UNESCO. James A. Fellows, as-
sistant to the president of NAEB,
has accepted an invitation to serve
on the Editorial Advisory Commit-
tee of a new bi-monthly educational
radio and television publication,
Educational/ Instructional Broadcast-
ing.

Lewis C. Radford Kenneth B. Schindler

Visual Electronics announces the
promotion of Lewis C. Radford to
national sales manager and the ap-
pointment of Kenneth B. Schindler
to the position of product engineer,
video switching systems.

Paul Rust, news director of wip Ra-
dio, Philadelphia, Pa., announces the
appointment of Michael McLaugh-
lin to the station’s news team.

Kaiser Broadcasting announces the
following promotions: Robert J.

modules: our Models 1731 and 1757 audio opera \
tional amplifiers are unique in the field. They can be used
as preamplifiers for microphones, tape decks and phono
graphs; as lossless mixers, boosters and line amplifiers
Go from —129 dbm equivalent input noise to 433 dbm
output. We have used them in our strip size equalizer,
Model AE-20 and in our strip size limiter, Model LC-20
which has a 10 microsecond attack time.

WELGR

output levels.
A-40 —Line or Monitor Amplifier

output

components: A standard line of all silicon transistor
printed circuit construction, slide mount units. in the mode! desig-
nations, the letter indicates the function and the numerics relate to

A-24 — Microphone Pregmp or Line Amp, 24 dbm output

10 watt output

C-20—Strip Size Compressor, one tg four channels, 20 dbm output
EQ-20 — Strip Size Active Equalizer, cut & boost, lost & high freq., 20 dbm

P-2 — 424 VDC Power Supply, 2 amp output

rack mounts: ce.20-versatite craphic
Equalizer e A-47 -50 watt Monitor Amplifier with
regulated supply e AB-47 —50 Watt Monitor Amplifier
e AB.247 — 50 Watt Stereo Monitor Amplifier e AB-50
110 watt Monitor Amplifier

consoles: Meicor's compo-
nents are ideal for building up to
systems and consoles. Let our ex
perience work for you. Send us
your console requirements
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MELCOR ELECTRONICS
CORPORATION
AMPLIFIERS FOR INDUSTRY

1750 NEW HIGHWAY
FARMINGDALE, LONG ISLAND, N.Y.
TEL: 516 MYRTLE 4-5570—1
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Somerville becomes general sales
manager and assistant general man-
ager of KBHK-TvV, Willlam L. Mec-
Gee has been promoted to sales
manager at KBHK-TV, Ernest J. Mc-
Daniel becomes operations manager
of KF0oG-FM, William B. Davis be-
comes promotion manager of KBHK-
Tv, Anthony L. Cennamo joins WCAS
as program manager, Clayton C.
Dopp has joined KBHK-TV as sports
producer and John Aaron has joined
KBHK-TV as producer of Tonight in
San Francisco.

\ o
M. M. (Tex) Haertig

M.M. (Tex) Haertig and Richard M.
Smith have been appointed district
sales representatives in the greater
New York City area and the North-
eastern U.S., respectively, for the
General Electric Visual Communica-
tion Products Department.

Richard M. Smith

National Center for School and Col-
lege Television announces the ap-
pointments of the Rev. John M.
Culkin, S.J., to a second term and

Leslie J. Bishop to his initial term
on the Center’s advisory board.

Van Saunders has been appointed by
wRcH, Hartford, Conn., to direct
the station’s expanded news facility.

WaJa-Tv, Miami, Fla., announces
the promotions of Tony Glenn to the
position of program and operations
manager and Macey 1. (Mike)
Schaffer to the position of sales man-
ager,

David Brody has been named man-
ager of the Community Operations
Division of Jerrold Electronics, it
was announced by Paul A. Garri-
son, vice president, operations.

Roy F. Hoover, engineering super-
visor at KDKA-Tv, Pittsburgh, has
been promoted to chief engineer, it
was announced recently by Glen
Lahman, engineering manager.

Mario Alves, president of Riker
Video Industries, Inc., announced
the appointment of Seymour Cook
as chief executive officer of the com-
pany’s wholly-owned subsidiary,
Continuous Progress Education, Inc.

David Oppenheim and Richard Rich-
ter have been named executive pro-
ducer of cultural affairs and pro-
ducer, respectively, on the staff of
the Public Broadcast Laboratory.

G. Brent Horney Philip J. Calone, Jr.

The appointment of G. Brent Hor-
ney as advertising manager of En-
tron, Inc., recently was announced
by John G. Russell, vice president.

Philip Colone, Jr.,, has rejoined
Ameco, Inc., as CATV equipment
salesman in the northeast area.

R.A. Kleine, vice president of Rohn
Manufacturing Co., and Vulcan TV
Mast & Tower Co., Inc., recently
announced that Kenneth W. Lloyd
has been named sales manager for
both firms.

The Canadian Board of Broadcast
Governors announces the appoint-
ment of Paschal O’Toole as its Re-
gional Representative for the Atlantic
Provinces in Moncton.

Prentiss Cobb Hale has been elected
to the Memorex Corporation Board
of Directors, according to Laurence
L. Spitters, Memorex president and
chairman of the board.

How good are

you

rcontacts?
A

Everybody knows that dirty contacts on relays,
connectors and module board edges cause erratic

operation. But what to do about it? Spray them clean
—in seconds—with MS-230 Contact Re-Nu. That's what
a major broadcasting network prescribes for its member
stations. Contact Re-Nu restores full electrical continuity
instantly on all types of contacts.

There's probably a can of MS-200 Magnetic Tape
Head Cleaner in your control room now. Be sure MS-230
Contact Re-Nu is there too. Write on company letterhead
for free 16-0z. sample. For literature only, use bingo card.

miller-stephenson
chemical co., inc.

J ROUTE 7, DANBURY, CONNECTICUT
*U.S. and foreign patents pending

...‘ A o ’/
s -
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Set it-
Forget it!

VA2080 Video Processing Amplifier

Once the operator has set the VA2080 Video Processing
Amplifier, no adjustment is necessary to maintain stability
and crisp picture transmission. Performance of the clipping
circuits is unexcelled—maintaining 0.2% linearity to within
two IRE units of clipping level. Expandable from monochrome
to colour, or from studio to transmitter applications by the
addition of modules. Back porch clamping is used on all
models—exclusive in this price class.

The initial cost of the VA2080 series is much lower than you
might expect—lower than any other proc amp in its class.
As to proof of performance, more than 300 VA2080
installations are now in use! Find out more about the
dependable, trouble-free VA2080. Write, wire or telephone
Central Dynamics for a convincing demonstration.

C CENTRAL DYNAMICS CORPORATION
HEAD OFFICE: 903 Main St., Cambridge, Mass. 02139
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Continued from page 14

general interest to children are
available. The majority of the even-
ing schedule is contributed by the
University of Georgia.

New NAEB Committees. NAEB
has created two committees to
investigate employment and pro-
gramming practices in the non-
commercial educational broadcast-
ing industry. The Employment
Practices Committee will be partic-
ularly concerned with a study of
the positions of minority groups
hold in educational broadcasting
today, and to open job opportuni-
ties for such groups. The Program
Committee will focus on what
educational broadcasting can do to
expand programming with appeal
and meaningfulness to the ghetto
population of the country.

$680,000 Contract to RCA. Clark
County (Nevada) School District
awarded RCA a $680,000 contract
for broadcast equipment for its
educational television system that
will make possible the transmis-
sion of five programs simulta-
neously to 86 schools. Included is
equipment for originating color

programs from film and television
tape for KLVX-TV, a new channel
10 in Las Vegas. By next fall the
64,000 pupil district will add a
four-channel instructional fixed
television service system for broad-
cast of educational programs in
the 2500-MHz frequency band.

Science Series Available. “Let’s
Explore Science,” fourteen 15-
minute lesson series, developed
and produced by the Portland
(Oregon) Public Schools at KOAP-
Tv in Portland is available from
the Great Plains National Instruc-
tional Television Library.

BUSINE‘SS OF
BC

CEC Takes Over Sparta. Through
an exchange of stock, Sparta Elec-
tronic Corporation, manufacturer
and worldwide marketer of pro-
fessional broadcast products, has
become a wholly-owned subsidiary
of Computer Equipment Corpora-
tion, South El Monte, Calif.

New Marketing Approach. Ampex
Corporation, in an effort to give
broadcasters the opportunity to
evaluate their products in their
own studios, has completed a
14,000-mile, three-mouth, cross-
country tour by a completely out-
fitted color television van. Person-
nel from 48 commercial and
educational television stations in
39 cities were given the opportunity
to operate Ampex high band color
VTRs, Marconi color cameras,
and professional audio recorders.
The new approach resulted in more
than $2-million in color television
equipment sales.

LTV Ling Altec acquires Stand-
ard Systems Corp. LTV Ling
Altec, Inc., Anaheim, Calif., sub-
sidiary of Ling-Temco-Vought,
Inc., Dallas, has acquired Standard
Systems Corp., Port Washington,
N.Y., manufacturer and marketer
of institutional intercommunica-
tions systems and equipment.

Merger Signed. The Audio De-
vices, Inc., and Capitol Records,
Inc., merger agreement has been
signed. Merger is subject to the
approval of Audio Devices share-
holders and clearances by state
and federal regulatory agencies. ®

Graphite ribs bear
tape roll weight for un
equalled operating life; add
significant lubrication to tape
for smooth intra-roll

movement

Direct
force brake spring
action insures proper car-
tridge positioning and cor-
rect pinch roller cap-
stan pressure.

Pressure Pad
covered with DuPont

control label applied
after passing through ac-
ceptance tests, for tape draw,
wow and flutter, frequency

response, etc. (label ap-
plhied to loaded car-

Quality

tridge only).

reasons why you should
accept no substitute for...

Guide wire
for exit strand gives

tape for excellent wow
and flutter.

Break pawl action

smooth, controlled life to

FIDELIPAC.
NAB CARTRIDGES

Brass center
bearing for accurate size and
frequent rework.

For information:

See your Fidelipac Distributor

or write to us for Bulletin C.

assures positive stop for
accurate cue-up; holds
reel in position during
handling

Teflon" for lowest possible
friction. Low-set foam for
excellent wrap constant
force and proper head
penetration

Individually
inserted Deirin corner
post for accurate tape guid-

Fidehpac Division
Cherry Hill Industrial Center

TeELEPRrO

ance. Not dependent upon INDUSTRIES Sl INCORPORATED Cherry Hill, New Jersey 08034
cover hold-down or other
large tolerance rib
structure
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BROA
up-and-coming

Want to move up fast in broadcasting?

This free book

may change your life

It takes the mystery out of getting

the FCC License you need for security and success

0 WONDER you're interested in a careet in broadcasting. It puts
you right “where the action is"—behind the scenes of show
business. news reporting, politics. You meet famous people. You're
the first to know the big news about fires, riots, plane crashes. You
get 1o hear wonderful music. You feel in contact with an audience
of thousands.

And one of the most secure high-pay jobs in the field is that of
the licensed Broadcast Engineer. He's the key man required on the
job by the United States Government

New job opportunities are opening up constantly for qualified
license-holders. Many more will be needed to operate and maintain
the countless new UHF-TV stations expected to begin operation,
now that all new TV sets can reccive UHE

So if you dream of making broadcasting your life work, you
need that Government FCC License.

But how do you go about getting it? Where do you apply, and
when? How do you get ready for it?

To help you. we have published a 24-page booklet, “How to Get
a Commercial FCC License: It tells you exactly which types of
licenses and permits are issued by the Federal Communications
Commission, and what kinds of electronic equipment each type
allows you 1o operate and maintain.

You will learn which subjects must be mastered for cach kind of
license. Thirty typical exam questions will give you an idea of the
level of training required. You'll be told where and how often the
exams are held, and how to find out about the exams held nearest
your home.

Frankly, the FCC exams are rough if you're unprepared. Two

"I GIVE CLEVELAND INSTITUTE CREDIT FOR
MY 1ST CLASS COMMERCIAL FCC LICENSE,”

says Matt Stuceynski, senior transmitter op-
crator, Station WBOE. “*Even though | had
only six weeks of high school algebra, CIE's
AUTO-PROGRAMMED ® lessons make
electronics theory and fundamentals casy.
After completing my CIE course, | took and
passed the Ist Class FCC Exam. | now have
a good job in studio opcration, transmitting,
proof of performance, cquipment servicing.
Believe me, CIE lives up to its promises. |
really enjoy my work and I'm on my way up™*

DCAST EXECUTIVES—show this ad to the
young men on your staff.

How to get a
Commerclal
FCC License

and what it means to yoq

out of three applicants fail to pass. Some fail seven or cight times.

But with the right preparation, it's easier than you would imagine.
Better than 9 out of 10 ClE-trained men pass the exam with no
difficulty. Our record is so good that we are able to promise every
student in writing: after completing your CIE course, you'll be able
to pass your FCC exam, or CIE will refund your tuition in full.

We'll send vou a free copy of our school catalog in addition to
your free FCC booklet. Then you can see for yourself how thorough
our home study courses and teaching methods are. No obligation,
of course.

To receive both books free, just mail coupon below. If coupon is
missing. write to Cleveland Institute of Electronics, 1776 East 17th
Street. Dept. BM-7, Cleveland. Ohio 44114. Do it right now—if
you want a solid career in broadcasting, this could be the turning
point in your life.

ENROLL UNDER NEW G.I1. BILL
All CIE courses are available under the new G.I. Bill. If
you served on active duty since January 31, 1955, or are
in service now, check box in coupon for G.I. Bill
information.

MAIL COUPON FOR FREE BOOKS

@
Cli

Cleveland institute of Eiectronics
1776 East 17th Street, Cleveland, Ohio 44114
Please send me, without cost or obligation, your 24-page booklet, ‘*How

to Get a Commercial FCC License,” together with your school catalog of
license-preparation courses.

NAME AGE
(Please Print)

ADDRESS —

[~2] ) Je— STATE ZIP

an FCC License and desire information about our Advanced Communications
Engineering Course which has helped many broadcast engineers reach the
top of their profession.

[J Check here for G.I. Bill information.

Accredited Member National Home Study Council

|

I

I

|

|

|

|

|

[

|

|

[J ADVANCED COURSE FOR LICENSE HOLDERS. Check box if you already have =
|

I

|

I

A Leader in Electronics Training...Since 1934 BM-7 |
-
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Continued from page 8
most powerful radio station. Power
increase will provide coverage
area in excess of 15,000,000 peo-
ple. Announcement was made by
Herbert W. Hobler, president of
Nassau Broadcasting Company,
owners of the station.

Record $5-Billion Year

The Consumers Products Division
of the Electronic Industries As-
sociation says that factory sales of
consumer electronic products will
attain a record $5-billion in 1967,
compared to $4.7-billion in 1966,
and less than $1.5-billion 10
years ago. Televisions, radios,
phonographs and tape recorders
and players will account for $4-
billion with electronic kits, mu-
sical instruments, hearing aids,
etc. making up the remainder.

Reeves Lowers
Videotaping Costs

Reeves Sound Studios has estab-
lished quantity duplication prices
on videotape compatible to film,
thus opening the national spot com-
mercials market to distribution on
videotape. Videotape duplicates,
one minute or less, color or black

and white, are $40.00 for one,
down to $15.50 each for 18 or
more. These reductions in addi-
tion to those of September 15,
1967 have brought prices for du-
plicates of one minute or less
down by up to 81 percent.

With the addition of Ampex’s
new VR-2000B, its 14th VTR,
and two Norelco Plumbicon PC-70
color cameras to its Airmobile-
Video System, Reeves Sound Stu-
dios has increased the number of
simultaneous jobs that can be shot
with the Airmobile-Video System.
The system, because of its modular
design, has lowered costs of taping
spots.

Bid For Master
Frequency Agency

Rep. Torbert H. Macdonald (D.,
Mass.) proposed a master federal
agency to handle allocations of
radio frequencies.

The chairman of the Communi-
cations and Power Subcommittee
of the House Interstate and For-
eign Commerce Committee told
an audience of some 400 elec-
tronics executives at the Century
Plaza Hotel in Los Angeles, gath-
ered for the Fall Conference of
the Electronic Industried Associa-

tion, that the emergence of satel-
lite communications would add to
the “burgeoning problem” of fre-
quency allocation.

“I believe that our solution to
this problem may be the develop-
ment of a Department of Com-
munications or communications
agency growing out of the current
office of Telecommunications
Management.”

Although the spectrum is
crowded, Rep. Macdonald said,
“no one, it seems, knows whether
or not all the frequencies are ac-
tually being used.

“There is a great amount of
speculation that many frequencies
assigned to the Department of
Defense.”

Rep. Macdonald also called for
aid from the electronics industry
in solving problems of overcrowd-
ing orbital space, recovery of in-
operable satellites and intersatel-
lite interference.

TV Homes Set
Viewing Records

TV households kept their sets on
more last year than ever before
and color TV homes watched
about an hour more cach day
than their black and white coun-

View Chicago’'s Loop

CUSTOM LP
PRESSINGS

* Short Run
* Low Cost

* Fast Service
* High Quality

We have complete facilities for providing the
custom pressings that will enable you to profit
from E. T. circulation, sales of LP recordings
to local groups, etc. Mono or stereo, 12"
and 7”. You send us your tapes and label
copy—we do the rest.

Write for full information and free manual on
custom pressing.

COOK

LABORATORIES, INC.

351 Courtland Street e Stamford, Conn. 06906
Phone 203-348-7578

ey
S - e : bora

|
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from Chicago's Lake

LAKETOWER

Lake Shore Drive at Ohio Street in n

250 delightful rooms offering

motel informality and convenience

with hotel luxury and services
Free inside parking ° Free continuous station
wagon service to and from the loop, theatres,
shopping * Free TV /radio in every room °
Free ice dispensers on every floor * Dining
Room ¢ Coffee Shop ° Cocktail Lounge ©
Room Service * Automatic Dial Telephones
Individual room controls for air-conditioning
and heating ®* Meeting and banquet facilities.

Singles from $12. Doubles from $16.
Phone (312) Superior 7-4700
'TWX 312-222-0108

b a

' %
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3M WOLLENSAK HAS THE OPTICS ANSWERS:

N e

-

------

—

-
Motorized model

Alanual model.

This is the new 3M Wollensak 11:1 Television Zoom Lens.

Available in motorized or manual models.

It has arange of 14mm to 145mm. And it’s fast—f/2.2.
Each model is compact and lightweight.

And each is American made. Designed with ““C’” mount
to fit all Vidicon cameras. Price:$1775 for motorized.
$875 for manual. Newest in a line of fixed focal

and zoom lenses.

Contact your dealer or write to: 3m

COIMPANY

Wollensak
TELEVISION PRODUCTS
St. Paul, Minnesota 55101, Dept. FMJ -38
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terparts. TvB President Norman
E. Cash noted that the growth of
color homes increased from 17
percent penetration to 25 percent
of all television homes. Annual
average of TV usage per home
per day increased from 1966’s 5
hours and 32 minutes to 5 hours
and 42 minutes in 1967.

New Space
Weather Camera Unit
$750,000 contract has been signed

by ITT Industrial Laboratories
Division with the Goddard Space
Flight Center of NASA for a new
device that will provide vital tem-
perature data plus high-quality
day and night pictures of cloud
cover in the earth’s atmosphere.
Known technically as a very-high-
resolution radiometer (VHRR), it
will be used aboard a future
TIROS M weather satellite, and
later will be flown on the second-
generation ESSA series of opera-
tional weather satellites. The cam-

FILMLINE Processors are
DIFFERENT

They work continuously, without downtime, maintenance prob-
lems or lost film. Unmatched reliability and quality have been
characteristic of all Filmline processors since 1947,

Filmlines exclusive Overdrive Film Transport System guarantees

1009% performance.

CAN YOUR OPERATION AFFORD ANYTHING LESS?

There's a Sensibly Priced Filmline processor for every Need —
Here's a partial listing:

Portable . . . Spray . . . Color.

Model Film Type

Process

Film Size Speeds

cra will produce a complete
picture map of the world every
12 hours through infrared sensing
of varying earth atmosphere tem-
peratures.

RCA Gets $650,000
Contract And More

Yorkshire Television Ltd., Great
Britain, has contracted for $650,-
000 in seven RCA high-band color
tape systems: two TR-70°s and
five of the newly introduced com-
pact version of the TR-50. And
Taft Broadcasting Company of
Cincinnati has recently purchased
10 of the TR-70’s. RCA designers
describe the TR-70 as a “state-of-
the-art” system since it incorpo-
rates the latest technology for
producing color TV pictures free
from technical imperfections.

NAB Engineering
Conference Firming Up

The Broadcast Engineering Con-
ference Committee of NAB has
drawn up preliminary plans for
the year’s Conference to be held
as part of NAB’s annual conven-
tion in Chicago. Albert H. Chis-
mark, director of engineering for
the Meredith Broadcasting Co.,
Syracuse, N.Y. and chairman of
the Conference Committee, will
head up five member award Sub-
committee, Leslie S. Learned, v.p.
for Engineering of the Mutual
Broadcasting System, New York,
was named chairman of the Lunch-
con Speaker Subcommittee.

Audio Engineering
Society Sets '68 Meet

Announcing the Audio Engineer-
ing Society’s 34th National Con-

R-15TC | Rev. & Neg/Pos B&W 16mm 15FPM : ; C
RTS Rev. & Neg/Pos. B&W 16mm 85-125FPM Vﬁ"?"’"' Don (?a"'s’” convention
R-36 Rev. & Neg Pos B&W 16mm 36-72FPM cAa"ma"t'h'SSt‘e g caf for Pape’ts'
R-60S Rev. & Neg Pos. B&W 16mm 60-100FPM mong the topics of interest to

‘ A. broadcasters are: Recording,
NP36 Neg. Pos B&W 16mm 90FPM Acoustics & toua Mosic &
$-150 Neg/Pos B&W Spray 16/35 160FPM Scoush'csd o e‘g.‘"g* d‘g‘c g
FE-30 Ektachrome Color 16mm 30FPM Pet‘?c ;1" .l.t.ecor L U e e
FE-50 Ektachrome Color 16mm 50FPM cas,r'}?g CaCIvle:'lets'i) S o b 9k
FE-100 Ektachrome Color 16 or 16/35 100FPM A r'1629-01\l/11a 2‘ ?9]658 :t thz Hol-
FEC-100 || Eastman Neg/Pos Color 16 or 16/35 100FPM pr y <

R lywood Roosevelt Hotel, Holly-

FEC-150 l Eastman Neg/Pos Color 16 or 16/35 150FPM wood. California ’
FEC-200 gl Eastman Neg/Pos Color 16 or 16/35 200FPM ’ '
FEC-300 jj Eastman Neg/Pos Color 16 or 16/35 300FPM

Dice Table
With Antenna?

The FCC recently demonstrated a
prize won by the Maryland State
Police in a gambling raid. The
demonstration took place in the
new Post Office building in Wash-
ington and showed the operation of
a radio controlled dice table.

Custom Units Built To Specification for Any Installation
PARTIAL LIST OF
RECENT INSTALLATIONS:
Byron Motion Pictures, Capital Film La-
boratories, Color Service Company, De
Luxe Laboratories, General Film Labora-
tories, Guffanti Film Laboratories,
Movielab, Pathe Laboratories, Precision
Laboratories

For literature write: BMM-68

CORPORATION
a MILFORD, CONNECTICUT
See us at Booth 124, NAB Show
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Hokuhin Telecine projector from
Listec.

ing system shown at an NAB con-
vention, including a production
switcher incorporating: special ef-
fects, double re-entry, automatic
sync adding with clamped inputs,
add/nonadd mixing system, auto-
matic mix inhibit on nonsynchron-
ous signals, black brust generator
and cutbar operation.

® A full line of studio lighting
equipment, including several mod-
els of variable focus and scoop
types, and dimmers will be keeping
things illuminated at Berkey Color-
Tran’s area. A complete overhead
grid system will feature Color-
Tran’s “quartz” line of lighting fix-
tures and accessories.

Tripods, pedestals, dollies, wall
and ceiling mounts, pan and tilt
heads, cradle hecads and special
purpose mounts will give television
broadcasters a wide choice of cam-
cra mounts from which to select
at the Quick-Set booth. Featured
will be Models 6475 Gibraltar crab
pedestal and the 6245 cradle head.

Listec Television Equipment will
display their Vinten pedestal, op-
erating on compressed air and sell-
ing for $2600. Listec also will
feature the Hokushin TC-510D
telecine projector, incorporating
such interesting features as reverse
running at full speed, automatic ro-
tation of film loop, automatic re-
placement of exciter lamps and
built-in test tone. The projector will
sell for $12,000.

® The first 50-kW air cooled
TV transmitter and the first solid-
state fm transmitter in the 250-W
and 1-kW levels will be unveiled by
Standard Electronics. Other new
additions to Standard’s transmitter
line will be revealed.

® SCA, STL and microwave

March, 1968 — BM/E

equipment will be the themes of
the Johnson Electronics, Moseley
Associates and Lenkurt Electric
displays. 1C-8 and 1C-20 inte-
grated circuit receivers and the
Johnson-Aire IC-1 solid-state tuner
will be the highlights of the John-
son display. Also on hand will be
a new Johnson-Aire cducation re-
ceiver, a portable type with sclf-
contained speaker, antenna, and
provisions for automatic tape re-
corder accessories.

New from Moseley will be the
PCL-303B/C transmitter and re-
ceiver companion units, the PCL-
202 aural STL for foreign fm
applications and the 890- to 960-
MHz monaural or stereo STL.
Also on hand at booth 223-W will
be the Model ADP-101 digital au-
tomatic transmitter logger and re-
mote control units.

Two units from Lenkurt Electric
—Types 75A and 76—for micro-
wave video transmission will be on
hand for inspection at NAB. Type
75A was designed for use by long
haul video networks; Type 76, for
transmission of color or mono-
chrome video.

® CATV cquipment of many
descriptions will be on hand at the
Dynair display. Several firsts—in-
cluding a solid-state modulator TV
demodulator; a remote switcher
fader, a mini serics line of ampli-
fiers, a fader, switcher and a
speaker; a new long-line video
cable transmission system and Se-
ries 4000 CATV head end equip-
ment—will be unveiled. Dynair’s
line of video and pulse distribution
cquipment, rf and mini-serics or rf
cquipment also will be on deck.

® Delta Electronics bids in the
test equipment and rf component
categories with the display of Mod-
els OIB-1, CPB-1 and CPB-1A
impedance bridges and the RG-1
receiver/generator. Delta’s RVI
high current rotary inductor possi-
bly will be the show’s lone tank cir-
cuit component on display.

New exhibitors include: Allied
Impex Corp.; American Enka
Corp.; Belar Electronics Labora-
tory, Inc.; Craftsman Electronic
Products, Inc.; Disan Engineering
Corporation; Electronic Engineer-
ing Co. of California; Listec Tele-
vision Equipment Corporation;
Marconi Instruments; Nippon Cor-
poration of America; Optical 1m-
ports, Inc.; Packard Bell, Space &
Systems Division; Scantlin Elec-
tronics, Inc.; Spindler & Sauppe’,
Inc.; Technical Materiel Corpora-
tion; TelePro Industrics, Inc.;
Texas Electronics, Inc.; and Video-
metrics, Inc.

Justice Department Favors CATV

The Justice Department for the sec-
ond time has asked the Supreme
Court not to decide the United Art-
ists v. Fortnightly Corp. copyright
case entirely against CATV. In this
instance, as in the other, Justice
cites fears of monopoly on the part
of three networks and seven theatri-
cal film distributors.

Solicitor General Erwin N. Gris-
wold first asked the Supreme Court
to lay the case aside on the grounds
that Congress should be given a
chance to legislate in the field.
CATV copyright liability is a compli-
cated subject, with public interest
aspects which can't be resolved
satisfactorily in the courts, he main-
tains. The Supreme Court brushed
aside his request.

The current filing reminds the
court that it asked Justice Depart-
ment participation, acknowledges
that there should be some liability
under copyright laws for CATVs, but
urges that the Supreme Court es-
tablish an “‘implied-in-law’’ licensing
concept within the Grade B con-
tours of stations carried by CATVs.
What this means is that CATVs oper-
ating in areas considered within
normal coverage areas of the sta-
tions would be free of copyright lia-
bility. Griswold's theory is that
copyright holders on an implied
basis license their work for exhibi-
tion in a station’s operating area.

Griswold told the Supreme Court
that this one decision would be a
good starting point, though it would
still leave many thorny areas to be
settled by negotiation between CATV
and copyright holders and/or by
legislation. These would include how
to set reasonable lability in non-
implied-in-law areas and how to
take care of past liability of CATVs,
which could be astronomical.

Justice has long looked upon
CATV as a possible competitor for
the established services, even to
the point of originating programs so
that CATVs could form a fourth na-
tional network.

Seven talent unions and guilds
representing screen and TV com-
posers, writers and directors almost
immediately assailed the Griswold
filing. They said CATV, indeed, rep-
resents a performance for profit,
often in direct competition with TV
stations licensed to perform the
works. They added that their artist-
members can only get paid out of
copyright fees collected by networks
and feature film distributors.

From another quarter comes the
view that the Supreme Court may
not allow the FCC to regulate CATV.
Professor Louis L. Jaffe of Harvard
expressed in ‘‘The Viewer’' the opin-
ion that “‘there is a strong likelihood
that the Supreme Court which is
competition minded will not be pre-
pared to read the Communications
Act as granting authority to regulate
CATV.”
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Build
Your
Own

Multi-
Channel
Custom

Control

Audio
Console
in Less

Than
One Day

wo FAIRGHILD
INTEGRATED CONTROL
MODULES!

Now at last your audio control prob-
lems are solved with FAIRCHILD
INTEGRATED CONTROL MODULES.
Not only can you have the most com-
plete compact single channel audio
control system at a low cost but you
can now assemble individual FICM's
into one custom audio confrol console
in literally a few hours. In addition the
power handling capability of each indi-
vidual FICM permits it to be used as a
console output channel as well as
a mike input channel.

Only the advanced design FAIRCHILD
INTEGRATED CONTROL MODULE
comes with integrated compressor in
addition to program equalizer and
unique metering circuit. And each
FICM is a completely shietded plug-in
unit.

Complete mounting shells and
accessories are also available and the
front panel is available in your choice

If you are expanding your audio
control system or stepping up to more
sophisticated audio contiol equipment
consult FAIRCHILD before you take
your next step.

FICM FEATURES:

* Input and output amplifiers

* Input level selector

* 8-channel delegation switch (with echo)

Write to FAIRCHILD —the pacemaker in profes-
sional audio products —lor compiete details

FAIRCHILD

RECORDING EQUIPMENT COXPORATION
10-40 45th Ave., Long Island City 1, N. Y.
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from the many popular colors offered.

BROADCASTERS

SIPEAK

Sirs:
Paul Schafer mentioned to me the
other day that a recent issue of your
excellent publication contained a
rather fascinating account of current
trends of radio station automation.
Having just invested something on
the magnitude of seventy-thousand
dollars on new automation equip-
ment here, I was quite interested in
the article. If you have a reprint, 1
should very much like to have a copy.
In addition to the article on auto-
mation, 1 have one other favor to
ask. Could you please advise us as
to how we might be placed on the
subscriptions list for BM/E?

Keith Trantow
General Manager
KosT Radio

Los Angeles, Calif.

Our September automation issue’s on
the way, K.T. Our circulation Man-
ager says BM/Es henceforth will be
sent to you every month.

Sirs:

I wish to take a few moments to
express my appreciation for your
magazine. As chief engineer of a
100-kW fm with stereo and an SCA
and a 5000 watt a-m facility, I feel
your magazine fills a gap that did
exist in the broadcast industry. 1
find BM/E entertaining, educational
and informative.

We offer a degree in the field of
Broadcast Engineering here at Bob
Jones University for which I am
partly responsible. I feel my students
could profit by having access to your
publication. I would appreciate your
sending a copy to the Bob Jones
University Library Periodical Room.

I would appreciate your attention
to this matter.

Bill Greaves

Chief Engineer

Bob Jones University
wMmuu, Greenville, S.C.

You're on the list, B.G. Thanks for
your opinions.

Sirs:

I am a recent recipient of your maga-
zine and have found it extremely
valuable for staying informed con-
cerning both engineering develop-
ments and changes in FCC rules and
regulations. Your descriptions of the
facilities of small and medium mar-
ket stations are excellent. We are
moving our studios and these ar-
ticles certainly help point out the
fine points in designing equipment
for operators with little technical
knowledge as well as giving the engi-

neer an idea of arrangement of fa-
cilities for maximum efficiency.

I find, though, many references to
back issues of BM/E which neither
I nor anyone else on the station staff
has. Would it be possible for me to
obtain back issues of BM/E? 1 cur-
rently have the January, March,
July, October and November 1967
issues in my personal collection. If
you could send me a price schedule
on the missing 1967 issues and pre-
vious issues 1 would very much ap-
preciate it. Thank you very much.

Mark Timpany
wCLO, Janesville, Wis.

The copies you need are on the way,
M.T.

Sirs:
We noticed in the November 1 issue
of ETV Reporter a mention of the
article “Georgia’s Secret In Becom-
ing An ETV Leader,” which ap-
peared in your October 1967 issue,
p. 34.
Would you be kind enough to send
us a copy?
Thank you very much.
Emily N. Barry
Education Division
WGBH-FM-TV
Boston, Mass.
On the way, E.B.

Sirs:

Would you please send me a sample
copy of your publication, BM/E
Broadcast Management/Engineer-
ing. My company is extremely active
on television and radio programming
and merchandising work and our
constant contact and liaison with TV
and radio stations requires us to keep
well up with all aspects of manage-
ment in this field. Your own publica-
tion touches on many of these vital
areas and it is for this reason that I
would be interested in seeing one of
your most recent issues and being
able to arrange to receive your pub-

lication regularly.
R.A. Becker

North Sydney
Australia
On the way, R.B.

Sirs:
May we request your good office
for the complete address of the fol-
lowing:
1. National Association of Broad-
casters (USA).
2. International Broadcasters So-
ciety.
Your anticipated assistance in most
appreciated.
Best personal regards, and season’s
greetings.
J. de Castro
Radio-TV Federation
of the Philippines
Manila
Thanks for writing, 1.C. NAB is lo-
cated at 1812 K Sireet Northwest,
Washington, D.C. 20006; IBS, Zwa-
luwlaan, Bussum (NH), The Nether-
lands.
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LITERATURE
G(yf‘IN TEREST

For additional data, circle No. shown
on Reader Service Card.

Fixed station antenna (omnidirec-
tional), for operation on 25- to 76-
MHz communications bands, is topic
of Bulletin 8569 from Andrew
Corp. 150

Fm monitors for monophonic-; ste-
reo-modulation, or frequency moni-
toring are covered in brochure from
Gates Radio. 151

Large screen TV projection systems
is topic of illustrated brochure from
Amphicon. 152

Hf antenna systems available from
Keltec Industries are covered in 42-
page illustrated catalog. 153

Fast ramp signal generator is pre-
sented in illustrated data sheet from
Signalite. 154

The “Experimenter” for Nov.-Dec.
1967 from General Radio contains
articles entitled “A Programmable
20-MHz Counter-Timer Using Inte-
grated Circuits” and “New UHF
Bridge with Precision Connec-
tors.” 155

Lenses for 16mm or CCTV cameras
are presented with prices and spec-
ifications in illustrated brochure from
Birns & Sawyer Cine Equipment. 156

“Remote Voltage Programming of
Precision Dc Power Supplies, Part
I” is the title of an article in technical
bulletin from Trygon. 157

Public address amplifiers made by
Bogen are presented in illustrated
Brochure No. 326A. 158

Chronometer with 1/5-s/day accu-
racy, operating on 2 flashlight cells
is presented in illustrated brochure
from Seiko Time Corp. 159

Taper technique for electrical equip-
ment interconnection is described in
48-page Catalog No. 162 from
AMP, 160

High-density switch/relay catalog
(24 pages) from Electronic Controls,
includes descriptions of switches and
relays capable of switching from 4
to 44 circuits simultaneously. 161

Learning laboratory system (Model
EDC-101), made by RCA Instruc-
tional Electronics, is presented in 12-
page illustrated brochure. 162

Proceedings of Public Technical Sem-
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inar sponsored by the National
Academy of Television Arts and
Sciences appear in the Winter Issue
of Television Quarterly. 163

Antennas for business and citizens
band are presented in Catalog CB-
68 from Cush Craft. 164

Standard test pattern for CCTV is
described in “Monograph Number
17 from Video Concepts Corp. 165

“Industrial Catalog Supplement No.
681” from Allied Electronics pre-
sents late product information on
semiconductors and integrated cir-
cuits, 166

Voltmeter/ amplifier with frequency
range of 2 Hz to 200 kHz is de-
scribed and illustrated in 6-page
brochure from B&K Instruments.

167

“Klectromagnetic Compatibility Bul-
letin No. 6” from EIA discusses
grounding of electronic equipment.
Bulletin is priced at $.70; minimum
order, $1.00. 168

Silicon transistors—more than 350
types—are presented with tabulated
specifications in 65-page catalog
from Raytheon Semiconductor. 169

Microwave radio, multiplex, data
transmission and related equipment
are described in 32-page catalog from
Lenkurt Elcctric. 170

“‘Deejays’ and Teen Radio” is a re-
print from October 1967 issue of
America, describing the good influ-
ence disc jockevs have on teenagers.
Reprint is available for $.35 from
wqQaM Radio. 171

Acoustic tile application techniques
are described in 12-page illustrated
bulletin from Pittsburgh Corning.

172

Audio mixer (AM4A) using “build-
ing block™ concept of construction
is described in illustrated brochure
from Langevin. 173

CATY cable names, descriptions and
applications of 125 cable construc-
tions are presented in “CATV Cable
Guide”—a $1.00, 53-page catalog
from Ameco. 174

Profit package from Ameco contains
issue No. 35 of “Tech Topics” and
“Business Booster.” Articles included
are “Above Ground vs Flush Clo-
sures for Buried Cable” and “News-
paper Ad Readership.” 175

“Understanding and using Your Os-
cilloscope” is a 128-page, indexed
paperback available from Allied Ra-
dio for $.75. 176

CCTVY camera control unit (Model
TMV-707) is described and illus-
trated in data sheet from TeleMation.

177

Headphones made by AKG are il-
lustrated and described in foldout
pamphlet from North American
Philips. 178

Wire forming tool that cuts or bends
wire up to 5/32 in. dia is described
in data sheet from Vinkemulder
Mfg. Co. 179

Institutional clocks are presented in
brochure from Peter Pepper Prod-
ucts. Brochure illustrates and de-
scribes 3 basic models (ac or battery)
and 8 clock faces, 180

e
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e
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TOWERS

"Quality—Service 7

. " N
and Pricel ;?

Yes, quality, service and price
on CATV systems are the rea-
sons for Forth Worth Tower’s po-
sition as the industry’s leading
supplier. Experience gained as
a pioneer supplier of CATV en-
ables Fort Worth Tower to pro-
vide you with a quality product
at a price that is reasonable
and attractive.

Take advantage of our experi-
ence. For assistance in systems
planning, engineering and com-
plete systems quotations . .

CAUL OR WRITE TODAY

Gornt Wonth Towen

COMPANY, INCORPORATED

P. O. Box 8597, Fort Worth, Texas
(817) JE 6-5676

— Associated Companies —
Tommy Moore, Inc.
Big State Engineering, Inc.
Tower Construction Finance, Inc.
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DISPLAY CLASSIFIED ADVERTISING: $22.50 per inch 1x; $22.00 per inch 3x; $21.00 per inch 6x; $20.00

| BM/E CLASSIFIED MARKETPLACE

per inch 12x.

NUMBER No extra charge.
order. CLOSING DATE: 5th of 2nd month preceeding issue date.

BM/E, Monterey and Pinola Avenues, Blue Ridge Summit, Pa. 17214

CLASSIFIED ADVERTISING RATES

ALL OTHER CLASSIFIED ADVERTISING per word 25¢; minimum $3.00.
PAYABLE IN ADVANCE; send check with

Send replies to address below.
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BLIND BOX

Phone 717/794-2191

BUSINESS OPPORTUNITIES

POSITIONS WANTED (cont'd.)

HELP WANTED (cont'd.)

FRANCHISE
DISTRIBUTORSHIPS
FOR
SEEBURG
BACKGROUND MUSIC

We are expanding our distributor ter-
ritories, and offer to those who_qualify
franchises for background music, with
phone lines, FM Multiplex, or on-
premise systems.

Complete details forwarded on request:
Address:

Joseph F. Hards, Vice Pres.
SEEBURG MUSIC LIBRARY, INC.
1500 North Dayton Street
Chicago, lllinois 60622

SUCCESSFUL BACKGROUND MUSIC
SERVICE FOR SALE

Midwest area, market 2 million. Operates on
seller’s licensed Multiplex channel. Other per.
sonal interests compel sale. Write Box 368.1,
c/o BM/E, Blue Ridge Summit, Pa. 17214,

POSITIONS WANTED

Columbia College Student desires full or part-
time work on radio station within reasonable
commutable distance of Chicago. Draft exempt,
School schedule is workable, Experienced and
has third class endorsed. Also graduate of
Midwestern Broadcasting School. All around
ability in field. Excellent sportcaster. Tapes and
resume available. Contact Greg Sherlock, Suite
2105 166 E. Superior, Chicago, Illinois 60611.
Sales oriented-general . Columbia Uni-
versity graduate—14 years broadcasting experi-
ence—9'2 years managerial experience and 4
years general manager of UHF TV indie opera-
tions. I have excellent in depth experience in
all areas of television operations, Highly in-
terested in relocating with an aggressive-sales
oriented TV station, only in major markets, Box
368-2, c/o BM/E, Blue Ridge Summit, Pa. 17214.
Notice . . . major markets . . . this market of
600,000 most successful and sought after per-
sonality is looking. 1 am one of the nation's
best air salesmen. My resume will back that
up. Ratings, references, family, five years with
last station. I believe being a pro is more than
a 40 hour week. Box 368-3, c/o BM/E, Blue
Ridge Summit, Pa. 17214,

Commercial program management or related
position sought by ETV Program Manager in
financially limited advancement situation. Com-
merical experience in major market, proven or-
ganizer, hard working administrator with follow-
through, network producer. Prefer West. Box
?ggﬁ c¢/o BM/E, Blue Ridge Summit, Pa.
Chief or assistant—1st phone—VHF transmitter,
studio, CCTV—Maintenance and supervision ex-
perience—Also AM and FM—early 30's—family
—No big rush, can wait for right opening. Com-
mercial, ETV or what have you, East only. Box
114%-&. c/o BM/E, Blue Ridge Summit, Pa.
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Pro with excellent references and track record
seeking general manager Pposition medium to
small market. All phases. Sales . . . program-
ming . . . administrator AM & FM markets,
Prefer Midwest. Interview at_my expense, Box
368-6, c/o B/ME, Blue Ridge Summit, Pa, 17214,
Experienced in all facets of broadcasting (off
and on air) incuding programming, research,
writing, advertising, production, direction and
administration . , . Seeking relocation with vig-
orous creative station, Box 368-7, c/o BMVE,
Blue Ridge Summit, Pa. 17214,

Experienced announcer—Negro. Authoritative
newscaster, bright swinging sound looking for
spot as DJ, announcer, Willing to settle. Very
reliable and responsible. Box 368-8, ¢/o BM/E,
Blue Ridge Summit, Pa. 17214.

Like some professional dedication? 17 years
television. On-air news director, writing. shoot-
ing, editing film. Sales liaison and PR, Rockies
or western, News VTR, resume. Box 368-9, c/o
BM/E, Blue Ridge Summit, Pa. 17214.

News photographer—Approximately two years
experience in photography and editing in_top
seventeen market of country. Age twenty-four.
Married. Box 368-10, c/o BM/E, Blue Ridge
Summit, Pa. 17214, )
Negro announcer, authoritative newscaster, fam-
ily man, tight board, non-floater, non prima
donna. Graduate of New York broadcasting
school. Have third class ticket. Box 368-24
c/o BM/E, Blue Ridge Summit, Pa, 17214.
Livel{i young beginner—Will do tape show for
any Rock or C&W station, Have good equip-
ment and records, Write—Doug Hewitt, 11511
Gravelly Lake Dr., Tacoma, Wa., 98499

Young experienced television announcer wants
to settle southern coastal USA or islands.
Weather, booth, sports, news. Box 368-11, c/o
BM/E, Blue Ridge Summit, Pa. 17214,
Authoritative newscaster DJ, announcer third
class ticket, non-floater, family man, Jazz or
popular music, Box 368-12, c¢/o BM/E, Blue
Ridge Summit, Pa, 17214, -
Attention—N.Y.C., D.C., Phila. All pro news-
man. Major market background, Network de-
livery. Hot actualities, In studio-outside. Box
368-13, c/o BM/E, Blue Ridge Summit, Pa.
17214,

TV Production Executive—15 years with Net-
work and Major Film Studio—Desires position
with European company interested in produc-
ing for the American television market. Box
368-14, c/o BM/E, Blue Ridge Summit, Pa.
17214, -

Inexpensive recorded announcer. Send copy.
Free audition, Radio Recording Productions,
Box 13, Edgemont, Pa, 19028.

Network voice, college, Ten years all phases.
Wants TV or Radio News. Box 368-15, c/o
BM/E, Blue Ridge Summit, Pa. 17214,

Soul jock—3rd endorsed, tight board. Draft
exempted. College training, relocate, Box 368-25,
c/o BM/E, Blue Ridge Summit, Pa, 17214,

Kovacs-type TV personality/writer, Brilliant.
Funny. Reasonable, Box 368-26, c/o BM/E,
Blue Ridge Summit, Pa. 17214.

Negro DJ/announcer. Tight board. Middle of
road or jazz format. 3rd phone, Will relocate.
William McRae, 522 W. 136th St., N.Y.C.

HELP WANTED

GO SOUTH, YOUNG MAN! Advance rapidly
with the most dynamic CATV operation in the
Southeast. JCC's expanding Engineering De-
partment now needs emplogees who can meet
and maintain our high standards in engineering,
construction, and maintenance. Urgently need
Chief Technicians, Cable Technicians, Field
Engineers. and Installers, Your experience and
ability will determine your starting salary. All
systems are “Go" with Cablevision. Rush com-
plete resume or telephone: Jer Burge, Di-
rector of Engineering, Jefferson-Carolina Corp-
oration, P.O. Box 20348, Greensboro, North
Carolina 27420. Telephone: 919/272-5625. Time
is money! Airmail is faster! Act now!

Looking for experience. Live color, color VIR,
and color film with new modern equipment.
WREX-TV, Rockford, 11l. has an opening for
a first class engineer. TV experience desirable

but not necessary. Contact Chief Engineer
WREX-TV. B

Opportunity to work in all phases of TV
technical operation with color-VHF in beautiful

Texas resort city. Box 368-31, c/o BM/E, Blue
Ridge Summit, Pa, 17214,

Established western manufacturer and
distributor needs SERVICE MANAGER.
Must be experienced in: .
Broadcast Studio Equipment, Including
VTR Color TV Equipment

Supervision of Technical Personnel
Limited travel. Excellent benefits. Salary
dependent on qualifications. Send resume
to Box 368-17, c/o BM/E, Blue Ridge
Summit, Pa. 17214,

TECHNICAL DIRECTOR required by large
MSO headquartered in New York City. Experi-
ence required in all phases of CATV engineer-
ing and operations. This is a fine advancement
opportunity for a seasoned field engineer or
system chief technician. Offer opened to anyone
qualified. Send resume to Box 368-18. c/o
BM/E, Blue Ridge Summit, Pa. 17214, All in-
formation held in strict confidence.
ENGINEERS—TV—Sunny California. Discover
job security, and a new way of life in Cali-
fornia. Have top openings for qualified Main-
tenance Engineers, especially Video Tape and
Live Color Video. Send resume or letter to
The AMPS Agency—3924 Wilshire Boulevard,
Los Angeles, California 90005. 388-3116
By Broadcasters—for Broadcasters

Ass’t chief engineer needed for aggressive UHF
station in Nation’s Capital area, Must know all
types of equipment and be able to take over
supervision of engineering department_functions.
Good salary and opportunity for future ad-
vancement. Send resume and references to Box
1:%‘1%7. c/o BM/E, Blue Ridge Summit, Pa,
CATV MANAGER WANTED. Ohio town of
35,000. Construction starting now, You start in
several months if you have right CATV experi-
ence or are excellent salesman who wants to
grow with first of series of systems for fast
growing broadcasting company. Reply to Box
368-20, c/o BM/E, Blue Ridge Summit, Pa.
17214,

Immediate opening for experienced television
engineer with first class license to work with
instructional television station. Ability to as-
sume full responsibility for all technical opera-
tion of station Dallas, Fort Worth area. Salary
open. Send resume to Box 368-28, c/o BM/E,
Blue Ridge Summit, Pa. 17214,

Full color station needs engineer with ex-
Berience and knowledge of RCA tape machine—

CA color camera—also need experienced
microwave maintenance engineer first phone
requirement—send details to J. W. Robertson,
Vice President-Engineering, P.O. Box 1457,
Lexington, Kentucky.

CATV CHIEF TECHNICIAN WANTED. Ohio
town of 35,000. Construction starting now.
CATV experience preferred, but good TV tech-
nician willing to be first CATV Chief with fast
growing broadcasting company may qualify, Re-
ply to Box 368-19, c/o BM/E, Blue Ridge Sum-
mit, Pa, 17214.

First Class men, all levels, for maintenance
only. No mike work. If you have experience we
will pay for it. If you need experience we will
train you. Pleasant operation, East Coast. Box
C]i%ﬁl, c/o BM/E, Blue Ridge Summit, Pa.

IMMEDIATE OPENINGS — Qualify for any
of the following positions: Technicians for RCA
closed Circnit Television equipment — Camera
men — Maintenance men — Video Tape Men —
Video Engineers, RCA Rep. 143-08 94th Ave.,
Jamaica, New York, or (212) 2974344,
Salesman wanted: Personable. self-starter who
likes people, can become involved in commu-
nity. Pleasant announcing voice helpful for brief
board shifts, heavy selling. Air mail resume to:
KSEW, Box 258, Sitka, Alaska 99835.
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HELP WANTED (continued)

EQUIPMENT FOR SALE (cont'd)

BROADCAST SALES ENGINEER

Exclusive territory for sale of rapidly expanding line of broadcast equip-
ment requires highly motivated, sales-minded individual with strong
technical knowledge of equipment primarily to AM, FM, and TV stations.
Leading company with history of high profit and rapid growth.

Salary plus commission—uwith full fringe benefits and travel expenses
paid. An equal opportunity employer. Send resume to Box 368-16,
c/o BM/E, Blue Ridge Summit, Pa. 17214.

WANTED—First Phone licensed engineer to
work in South. Must have four to five years
experience in TV broadcasting as studio main-
tenance engineer. Send resume with salary re-
quircments to Box 368-29, c/o BM/E, Blue
Ridge Summit, Pa. 17214.

Immediate openings for qualified technicians in
all color station. Experience desirable. Ist Class
license required. Contact R. L. Renaud, Chief
Engineer, WWJ-TV, 622 Lafayette Blvd., Detroit
48231. Phone (313) 222-2182.

Combo man wanted. Accent on announcing, but
some basic technical knowledge desirable. At-
lantic coast area. Box 368-22, c/o BM/E, Blue
Ridge Summit, Pa. 17214.

Announcer wanted, small station with MOR
format, local orientation, good equipment, wants
self-starter who enjoys being creative. Airmail
resume to: KSEW, Box 258, Sitka, Alaska
99835

Top maintenance engineer, installation experi-
ence necessary. UHF group has one operating,
more building. Box 368-23, c/o BM/E, Blue
Ridge Summit, Pa. 17214.

WANTED—Experienced CATV technician to
work in South. Send resume with salary re-
quirements to Box 368-30, c¢/o BM/E, Blue
Ridge Summit, Pa. 17214.

Massachusetts 1 kw station has opening for
chief engineer. No anrgouncin%. Take full charge
of technical operations. ontact manager,
WALE, Fall River, Mass. 1-617-674-3535.
Large New England radio and_television op-
eration has openings for qualified engineers
with first class license. Box 368-32, c/o BM/E,
Blue Ridge Summit, Pa. 17214,

First class engineer for transmitter, possibly
some CATV work. KVGB Radio, Great Bend,
Kansas. (316) 452-4317.

SALES REPS WANTED

Sales representatives wanted for CATV products,
log periodic antennas, components, John
Thomas, Lindsay Electronics, Lindsay, Ontario,
Canada. Phone: 705/324-2196.

EQUIPMENT FOR SALE

All types of

Electron Tubes
for
Communications

LEWISPAUL
ELECTRONICS

303 W. Crescent, Allendale, N.J. 07401
(201) 327-7200

DON'T THROW YOUR OLD CARTRIDGE
AWAY, Send us $19.95 and any old cartridge.
We will ship PREPAID any one of the follow-
ing top rated elliptical diamond stereo cartridges
NEW: Pickering VISAME3, Empire 888SE,
Shure MSSE, Stanton S00E, Shure MSOED (for
Lab 80), MS8OED19 (for Dual 1019). Write for
lowest quotations all stereo components. DEFA
ELECTRONICS, 2207 Broadway, New York.
N.Y. 10024,
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EQUIPMENT FOR SALE (cont'd)

TRANSLATOR POWER now puts your transla-
tor where antenna should be for best coverage,
not where power line happens to be. Use a
TELAN thermoelectric generator. No moving
part, simple to operate, leave unattended 612
months. General Instrument Corp., Thermoelec-
tric Division, Dept. BM, 65 Gouverneur St.,
Newark, N.J. 07104, 201-485-2100 ext. 481.

Immediate delivery. New mfgs. Surplus wave-
form monitors; all solid state twelve input
switcher/fader; image orthicon cameras; many
other values in used and surplus studio equip-
ment from the world’s foremcst equipment
brokerage. Write, wire or phone Ed Ries &
Associates, 5864 Bowcroft Swreet, Los Angeles
90016—213-870-1553.

Spotmaster cartridge equipment and accessories,
Crown tape recorders, QRK, REK-O-KUT,
RUSSCO (turn-tables and preamplifiers) Gray
and Euphonics tonearms, etron modulation
monitors, Universal audio products, Pultec, Nor-
elco-AKG microphones, Fidelipac and Audiopak
cartridges. Write for special money saving of-
fers. Audiovox, Box 7067-55, Miami, Fla. 33155.
AMPEX authorized Sales and Service. New
and used equipment for sale. 48 hour serv-
ice on most repair including head rebuilding.
Other professional equipment also available.
ACCURATE SOUND COMPANY, 15 N.
Tyler, San Angelo, Texas AC 915 949-1904.

Largest supply of G.E. & Motorola radio and
mobile telephone equip. in the U.S. (30-50),
(150-174), (450-470), Base, repeater, and dial
equip. Dealers invited. Western Mobile Tele-
phone Company, 200 South Anaheim Blvd,,
Anaheim, Calif. (714) 774-0520.

APT Satellite pictures. Late model Facsimile
Receivers, copy direct, or tape record and play-
back. Ready to go! Lowest price anaywhere. Call
Ray Newsome person-to-person_ (313-676-7460)
or write Newsome Electronics, Dept. BC, 2670
Pinetree, Trenton, Mich. 48183. N B
Coils, Contactors, Switches, complete ATU
systems. Free design if you build your own
ATU's. Top quality, lowest prices, fast de-
livery. No duty. Write for catalogue: Geleco
Electronics Ltd,, 2 Thorncliffe Pk. Dr., Toronto
17, Ont. 416-421-5631. o _
Spotmaster rtapak 1 cart players (10 of
them), with batteries—$60.00 each. Sell new at
$175. Fully guaranteed. Chicagoland Broadcast-
ers, Inc., 2540 W. Peterson Avenue, Chicago
60645, 312-761-1800.
Ampex 300, 350, 352, 400, 450 users, for greater
S/N ratio, replace first playback stage 128J7
with our plug-in transistor preamp. For speci-
fications write VIF INTERNATIONAL, PO
Box 1555, Mtn. View, Ca. 94040,
Brand new remotc amplifiers, 2 channel remote
microphone amplifiers, 2% inch VU, battery
operated, 7 transistors $95.00 FOB Kokomo.
redco, Inc., 1830 S. Webster, Kokomo, Ind.
46901, Area 417-883-5688.

Mobile video tape truck, monochrome. 1966
Chevrolet, RCA-TRR-5 video tape recorder,
sync gen, etc. For details, write Vaun J. Mc-
Arthur, C. E., KMVT, P.O. Box 547, Twin
Falls, Idaho 83301.

Gates Model SA50 Dual Speech Input Console.
This is a complete two channel console now in
use and in good operating condition. Contact
Chuck Stark, Chief Engineer, Radio Station
KGNO, Dodge City, Kansas.
EQUIPMENT, Audio, Broadcast, Video,
Bought-Sold-Traded through our national listing.
Contact: The Maze Corporation, Box 6636,
Birmingham, Alabama_ 35210. .
Ampex 354P, Ampex 300C, Neumann U-47,
Presto 6N, Ampex 350 electronics, Ampex 2010
spk/amps. Box 15058, Phoenix, Arizona.
Video tape recorders slightly used helical scan
all makes—Contact “King"” 201-687-8810, Box
278, Union, New Jersey 07083,

Whatever your equipment needs . . . check
first with Broadcast Equipment and Supply
Co.. Box 3141, Bristol, Tennessee 37620.
Towers, broadcast, microwave, CATV, TV, new
and used, phone 224-9922 Tower Maintenance,
Inc., 2408 OId St. Rd., Tallahassee, Fla.
Protect your records. Send for our free Lp sup-
ply lists. Record Supplies, Hillburn, N.Y. 10931.
GOVERNMENT Surplus Electronic catalog —
25¢. Meshna, Nahant, Mass. 01908.

6 element circular vertical and horizontal an-
tenna. Price $2.400.00. Box 368-33, c/o BM/E,
Blue Ridge Summit, Pa. 17204,

MISCELLANEOUS FOR SALE

Something slipping?
Try Vita Drive rubber drive cleaner on
your tape playback equipment. Rec-
ommended by many stations. $1.25
1 oz. bottle, Postage prepaid. NO

COD’s.
Friend's Manufacturers
135 N. 4th Street, Philadelphia, Pa.
19106

SALE ON ELECTRONICS BOOKS! 5 for
$3.98! Guaranteed retail value of $16.50! Grab
Bag of 5 electronics books on testing, test
equipment, TV, radio, hi-fi, stereo, etc. Clear-
ance of books which sell for as high as $4.50
each. Send check or money order to: Grab Bag,
Dept. BO7, Box 304, Emmitsburg, Md. 21787.

SIGNS, NAMEPLATES, LABELS, Decals,
Badges, Trophies, Plaques. Seton Corp., Dept.
EM/E, New Haven, Conn. 06505.

Professional Electronics Projects — $1 up.
gsalt?gog 25¢. PARKS, Box 15265, Seattle, Wash,

Japanese electronics catalog, $1.00. Dec. 10639A
gizgiside Drive, North Hollywood, California
1 5

EQUIPMENT WANTED

we pay
CASH for TUBES

Lewispaul Electronics, Inc.
303 West Crescent Avenue
Allendale, New Jersey 07401

Wanted—300 foot self supporting tower. Send
description and price to Chief Engineer, WPOS-
FM, Holland, Ohio 43528.

TECHNICAL SERVICES

AMPEX HEAD ASSEMBLY relapping and
replacement head service for all AMPEX
professional studio model recorders. Our
precision relapping extends head life for
maximum use. Brand new shelf stock re-
placement heads of our manufacture avail-
able when relapping not advisable. Prices
include thorough assembly cleaning, optical
and electrical inspection and complete test-
ing on Ampex equipment. Monaural as-
sembly relapping . $35.00 complete.
Monaural assembl{‘ replacements . . .
$119.50 complete. “Loaner” assemblies avail-
able. For more data, contact LIPPS, Inc.,
1630 Euclid St., Santa Monica, Calif. 90404
(213) EX 3-0449.

VIDEO TAPE RECORDER
AUDIO HEAD ASSEMBLY SERVICE

Precision relapping of all heads and sup-
porting posts, includes cleaning and testing.
AMPEX VTR audio assembly . . . $75.00
complete. Brand new shelf stock replace-
ment heads of our manufacture available
when relapping not advisable. RCA units
also serviced. LIPPS, Inc, 1630 Euclid
gt., ganta Monica, Calif. 90404 (213) EX
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SPOTMASTER

Solid-State Portable

REMOTE
AMPLIFIER

The RA-4CA is a lightweight, four-channel
portable mixer amplifier specifically de-
signed for remote broadcast or auxiliary
studio use. It is completely self-contained
and operates from either AC or batteries
(switching automatically to battery opera-
tion if AC power fails); runs as long as
200 hours on low-cost D" cells. It offers
four microphone channels with master
gain and P.A. feed, all controlled from the
front panel. Lightweight construction (just
11 pounds with batteries), a convenient
carrying handle and a snap-on front cover
mean the RA-4CA can be easily set up to
operate anywhere. For further information,
please write or call today:

BROADCAST ELECTRONICS, INC.

8810 Brookville Road
Silver Spring, Maryland 20910
Area Code 301 « 588-4983

Circle 65 on Reader Service Card

4 -

THE

Remote Control Company
with startling surprises at
the Chicago NAB Convention
Exhibit Area 251.

ruUslk

corporation

168 Tremont Street,
Everett, Mass. 02149
(617) 389-3380

TECHNICAL SERVICES (cont'd.)

CONSULTANTS (con‘t)

CAMBRIDGE CRYSTALS
PRECISION FREQUENCY
MEASURING SERVICE
SPECIALISTS FOR AM-FM-TV
445 Concord Ave. Phone 876-2810
Cambridge, Mass. 02138

\ J

BROADCAST EQUIPMENT REBUILDERS
has moved! Our new address is P.O. Box 276,
Hickory, N.C. 28601. B-E-R still offers the
same professional service on cartridge rewind-
ing, and all work is fully guaranteed. Write
Qum Morrison about your used equipment
needs.

TALL TOWERS, Guyed, Self-supponm%‘ In-
spectnons—Regxstered ngineer, Antenna, Tower
repairs and g;unung lobe Industrial Con-
tractors, Inc., Henderson, Ky. AC 502-827-1831.
Broadcast mamtenance — five inspections
$30.00 week &Ius hourly. Malltromcs 109 Pine-
tree Drive, oodbridge, Va.

PROGRAM SERVICES

CARTOON SPECIAL

New lab prints free with each
order
Contact the CATV program specialists
American Diversified Services
Box 975. Kingsport, Tennessee 37662
Phone area 615 239.9301

Background Music Service
For
FM Multiplex-Wire Line-
CATV Systems
Magne-Tronics, Inc.
2| East 40th Street, New York, N.Y. 10016

“DEEJAY MANUAL" is a folio of Gags, 1deas,
Breaks, Gimmix, Fun for the working deejay.
Specnal $3.00 with this ad. Write for free
“Broadcast Comedy” catalog. Show-Biz Comedy
Service (Dept. E) 1735 E 26 St., Brooklyn, New
York 11229.

Lookmg for a new and unusual radio promo-
tion that will show big profits? Look no further,
write the Tower of Power Colorama, 311 Haskell
St., Beaver Dam, Wis. 53916 . . . “It’s the
hottest thing going.’

Deejays' 6000 classified ga
edy catalog free. E. Orrin,
Mariposa, Calif. 95338.
Deejays! Monthly gaé service exclusive for
jocks. “Hollywood ag Dlgest' 711  No.
Cherokee, Hollywood, Calif.

CONSULTANTS

lines, $5.00! Com-
ox 679 Boyer Road,

VIR JAMES
CONSULTING RADIO ENGINEERS
Applications and Field Engineering

345 Colorado Blvd.
Phone: {Area Code 303) 333-5562
DENVER, COLORADO 80206

Member AFCCE
TWX 910 931/0514

ROSNER TELEVISION
SYSTEMS
ENGINEERS CONTRACTORS
120 E. 56 St. 29 South Mall
New York Plainview
N. Y. 10022 N. Y. 11803

M. RETTINGER, Consultant on Acoustics,
Analysis, Room Desngn. Noise Reduction. 5007
Haskell Ave., Encino, Calif. Tel: (213) 784-3985.

INSTRUCTION

RON BAILIE

School of Broadcast

+ Announcing
+ Electronics

+ Copywriting

Where We Produce
Professional Quality
Announcers

170 Denny Way
Seattle, Wash. 98109
Phone: 206 MU 2-3696

JANSKY & BAILEY

BROADCAST-TELEVISION DEPARTMENT
Atlantic Research Corporation

A Division of
The Susquehanna Corporation
1812 K Street N.W.
Washington, D.C. 20006

Member AFCCE 2966400

JOHN H. MULLANEY

and ASSOCIATES
Suite 71,

1150 Connecticut Ave., N.W.
Washington, D. C. 20036
Phone 202-223-1180
Member AFCCE

R.E.l’s famous (5) weck course for the First
Class Radio Telephone License is the shortest,
most_effective cou.se in the nation. Over 98%
of R.E.I. graduates pass F.C.C. exams for
Ist class license. Total tuition $350.00. Job
placement free. Write for brochure Radio Engi-
neering Institute of Electronics, 1336 Main
Street, Sarasota, Florida—or 31237 Gillham
Road, Kansas City, Missouri—or 809 Caroline
Street Fredericksburg, Virginia.

FCC License in six weeks from the nation’s
largest license school. Compare reputations
and success rates before you invest. Profes-
sional announcing training on the nation’s
only fully school-operated commercial station
used solely for training. School locations in
Dallas, Atlanta, Chicago, New Orleans and
Minneapolis. Write Elkins Institute, 2603
Inwood Road, Dallas, Texas 75235.

FCC License preparation by correspondence
Also, associate degree in electronics by three
semesters in correspondence and two semesters
in resident classes. Free details on either
course, Write: Grantham Desk 7-B, 1505 N.
Western Avenue, Hollywood, Calif. 90027.

USE BM/E’'s CLASSIFIED
MARKETPLACE TO
REACH OVER 21,000
BROADCASTERS!

Please run the ad attached in BM/E’s
CLASSIFIED MARKETPLACE in your next:
] 12 issves 6 issves

{7 3 issves 1 issve

[] Check enclosed {J Please invoice

BM/E, Classified Advertising Depart-
ment, Monterey & Pinola Aves., Blue
Ridge Summit, Pa. 17214,

Circle 66 on Reader Service Card
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