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UBIQUITOUS

. « . Ubiquitous because the light,
compact, rugged “NEWLINE" test set
is always ready to go anywhere
(everywhere) and has every feature
needed for high quality video testing

Now-anyone
can afford

RIKER quality

*1990
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Sams Technical InStitute, Inc.

. . . the dynamic training subsidiary of Howard W. Sams & Co.,
Inc., operates full-time training in electronics and other tech-

nofogies with a continuous enrollment of more than 1100 resi-
dent students. NOW from the service-minded Howard W. Sams
organization, known throughout the electronics industry for its
authoritative service data and technical publications, comes the
kind of home study program many technicians have been seeking.

TECHNICIANS .. prepare for advancement

AS AN

FCC LICENSE HOLDER!
STI Self-Study Course wot ony prepares you tor

your 2nd Class License, the first step toward your 1st Class “ticket,”
but also gives you the practical skills and know-how you must have
for advancement to higher paying jobs in radiocommunications.

NOT A REVISED COURSE BUT A TECHNICIAN'S ANSWER TO:
ALL NEW FOR THE NEW
FCC REQUIREMENTS

The Federal Communications Commission
has recently revised and updated its stand-
ards and examination requirements for 1st updating your knowledge of transistors
and 2nd Class Radiotelephone Licenses. and other recent developments
These new requirements demand an under-

standing of semicondutcors and their ® Improving your career position

circuit applications. Unlike ‘''revised’’
courses, the STl home-study course was
“built” for the new regulations. It is spe-
cially designed to enable technicians and

increased earnings in two-way radio
servicing

getting an FCC 2nd Class License

others with basic electronics training, not ;

only to pass the new FCC 2nd Class exam, As the ﬁeld Of electrontcs

but also to develop the solid background changes, those who succeed

needed for advancement to a 1st Class > g

License. must change with it.
FIRST CLASS

PERMIT NO. 1076
Indianapolis, Ind.

BUSINESS REPLY MAIL

No postage necessary if mailed in the U.S.A.

postage will be paid by:

Sams Technical Institute, Inc.

preparing today 1720 EAST 38TH STREET
for INDIANAPOLIS, INDIANA 46218

“higher pay!

ATTN: HOME STUDY
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Three Courses
1m One!

The Course combines material usually
obtained only from three separate

A Course with
*PCC License Course | Proved Student Interest

Presents material for Elements |, il, and Ill
of the latest FCC license requirements in Written by experts in the field, this new STI
proper sequence—and far more thor- Course makes use of the latest and best teaching
oughly than is required for passing the 2nd methods, and has been thoroughly student-
Class FCC exam. tested in order to produce the finest Course

available.

>:< ¢ Every industry resource has been used to
PI’&Cth&l make this the most factual, timely and complete

' o training of its kind. Learning is easy and enjoy-
SeI‘VICIHg Course able. The material is so interesting you will find
yourself reading ahead with ever-increasing in-
Gives the practical know-how you need terest and enthusiasm.
to adjust, troubleshoot and repair tran-
sistorized radio equipment.

sk : 7 s |
Covers Transistors A T T

Gives far superior coverage of transistor : ﬂ_ﬂﬂ EEN mam ‘Wil == Ep
principles and transistor circuit applica- I

tions than found in most textbooks. in fact,
this Course is an ideal way for a technician
to up-date his transistor knowledge.

Sams Technical Institute, Inc.
INDIANAPOLIS

[] Please send complete information on the STI Home Study Course—
FCC License Course Radiotelephone 2nd Class.

[] ! am a technician [] Have had previous basic electronics training

Mr. William Renner, Director

¢
SAMS TECHNICAL INSTITUTE, INC.

1720 EAST 38TH STREET, INDIANAPOLIS, INDIANA 46218 :
w
T
o
NAME <
W
-
ADDRESS Start
preparing today
CITY STATE ZIP.

for
higher pay!
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Solve any
CCTV problem
with one of these

seven basic systems
from Cohu.

. 1 ] a2
High-fidelity color
1000 Series system includes the
first CCTV camera with built-in
references for correct registration
and color balance. Compact, rugged,
low-cost and easy-to-operate.

L] ] L]
Miniaturized
Series 2000 cameras feature 3”
outside diameter cylindrical
housings that will accomodate
remote-controlled 4:1 zoom lens.
Many lens options available,
including 10:1 zoom. Operate on
10 or 20 megacycle bandwidths.

Radiation-tolerant

Get top quality TV pictures from
radiation environments up to a
cumulative dosage of 108 roentgens
and/or 1012 neutrons/cm?2 with
3-inch diameter 2500 Series
cameras. Readily de-contaminated.

il
oy

Rirborne

3" or 6” diameter cameras weigh
as little as 5 Ibs. Unaffected by
extremes of temperature, humidity,
dynamic pressure, altitude, noise,
vibration, shock or acceleration,
within broad limits.

High-resolution
self-contained

Modular-designed 3100 Series offers
choice of plug-in sync generators

for EIA 525 or 729, 873 or 945-line
scan rates. Automatically
compensates for light level
variations to 10,000:1.

March, 1966

Industrial
self-contained

Complete with all camera control
circuits, Model 20/20 cameras need
only video cabling and any standard
TV monitor to make a complete
CCTV system. Highly versatile.

Visit our booth 311 at NAB, March 27-30
BOX 623 « SAN DIEGO, CALIFORNIA 92112 « PHONE: 714-277-6700

Clrcle tern 2 on Tech Data Cord
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Environment-resistant

3000 Series cameras provide
continuous-duty operation in up to
100% humidity, at temperatures
from —20°C. to +60°C., ocean
depths to 250 feet and aititudes
out to deep space. Meet military
explosion-proof specifications.
Operate on 10 or 20 megacycle
bandwidths.

Which one solves
yours?

For details on the industry’s most
complete CCTV line—including
monitors, accessories and video
switching systems—contact Cohu
or your nearest Cohu representative.

ELECTRONICS,INC

SAN DIEGO ALINORNIA
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This is the new FM Volumax.
It prevents FM overmodulation without distortion.
It eliminates SCA crosstalk.
It solves your pre-emphasis problem.

It is yours absolutely free.

Overmodulation. An FM station
engineer’s headache. Use a clipper

and you get distortion. Use a com-
mcen limiter and you get pumping.
You could reduce modulation levels.

But that’s not the answer.
So CBS Laboratories developed
something new. A solid state FM

limiting device that replaces com-

mon limiters and clippers. And it is

unconditionally guaranteed to pre-

March, 1966

(for 30 days)

vent FM overmodulation and SCA
crosstalk without distortion.

Hard to believe it does every-

thing we say? Just send this page
and your station letterhead. We'll
send you the FM Volumax free. (For
MPX stations we'll send the stereo
model.)

Use it 30 days. After that, send
it back if you can part with it. We'll
even pay the freight, Or keep it for

Circle ltem 3 on Tech Dota Card

only $695. Double that if you want
the stereo mode!.

AM broadcasters were quick to
respond to our free 30-day Audi-
max and Volumax offer. Now with
the new FM Volumax we can make
you the same offer. Be the first on
your band,

-

LABORATORIES

Stamford, Connecticut. A Division of
Columbia Broadcasting System, Inc.




The pop-click-

hum bug is dead.

Collins’ new Speech Console hasn’t a mechanical contact in the program circuits.

Photoconductive cells instead of relays and switches.
No contacts to wear and get dirty. Nothing at all to keep
clean. Result: your most troublesome maintenance prob-
lem is ended. Also: no pops, clicks and hums from me-
chanical switches. Your audio is the cleanest, clearest
audio on the air.

A lot less wire (and a lot less hum).

Audio doesn't have to travel to front panel and back.
This means you have a lot less wire to pick up noise.
(There is no noise, either, from attenuators. They are
sealed in protective capsules.)

Module design ends time-wasting_troubleshooting.
Simply take out one card and plug in another. Replace
attenuator, input switches, and amplifier output switches
with one quick shuffle of cards.

The Collins solid state 212S-1 is for stereo and dual
channel operation for FM, AM and TV stations. The
.companion 212M-1Console has fewer modules for mono
program and monitor outputs.

For details, call your Collins representative. Or write:
Broadcast Communication Division, Collins Radio Com-
pany, Dallas, Texas 75207.

This is the //A\

Collins 212S-1 COLLINS

that killed the N\l /
pop-click-hum bug.

COMMUNICATION / COMPUTATION / CONTROL - COLLINS RADIO COMPANY / WORLD HEADQUARTERS / DALLAS, TEXAS

Visit Collins' Exhibit at the NAB Convention, Booth 209, to see

Circle ltem 4

the finest in Custom Audio, Speech Consoles, AM and FM transmitters
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AA-601 Plug-in Audio Distribution Amplifier Module (with cover removed) — self contained, Connector Assembly mounted on rear of
solid state design. Each module provides up to 6 outputs (60 in a 5'” frame) at -+24 dbm, rack frame determines input/output con-
600 ohms balanced. figaration and provides all connection
terminals needed.
. J

The Audio Equivalent Of A Video Distribution Amplifier—Avoids Cross-
Talk — Provides High Quality Performance and On-Air Reliability

AUDI

® HIGH ISOLATION BETWEEN OUTPUTS AVOIDS CROSSTALK — 60 db or better across
entire audio band width, balanced or unbalanced.

® ADVANCED, HIGH-RELIABILITY. SOLID-STATE CIRCUITRY — minimizes possibility of
failures that interrupt or degrade audio.

® RESPONSE =-0.25 db 30-15,000 CYCLES — less than 0.5% harmonic distortion.

® INPUT MATCHING OR BRIDGING, BALANCED DR UNBALANCED, 600 or 150 OHMS.

° yBIDE VARIETY OF OUTPUT NUMBER/IMPEDANCE/LEVEL CONFIGURATIONS AVAIL-
LE.

See this, and many other new exciting Ward products at the NAB Convention

A —— —— . —— 2 SuS—— . - B

@ WARD ELECTRONIC INDUSTRIES
1414 EAST ST. GEORGE AVE., LINDEN, N. J. 07036 ® (201) 925-4690

Circle ltem 5 on Tech Data Cord
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Shure’s remarkable new SM50 omnidirectional dynamic
microphone is SELF-WINDSCREENED! It is strikingly im-
mune to wind noises and explosive breath sounds—making
it ideal as a dependable “workhorse” microphone for remote
interviews, news, sports pick-ups and a variety of field and
studio applications. The five-element built-in windscreen
makes it virtually pop-proof in close talking situations. And
unlike other “built-in” windscreens, this one is “unitized”
and self-contained with no bits or pieces to re-assemble
after cleaning. In fact, you can actually rinse dirt, saliva,
lipstick and other screen-clogging foreign matter out of
the windscreen assembly under running water as often as
needed—or replace the “unitized” assembly if necessary
in a matter of seconds.

SV

this
microphone
needs no
external

windscreen

Additionally, the SM50 is the cleanest sounding profes-
sional microphone at anywhere near its price class. It de-
livers highly intelligible, natural and pleasing speech and
vocal music that is especially full-bodied and rich in the
critical mid-range.

It is extremely rugged and wiil require little or no down time
as the years go by. Too, when comparing it to other mod-
erately priced omnidirectionals, it is lighter in weight,
supremely well-balanced for “handability,” has a detach-
able cable, and a rubber mounted cartridge for minimizing
handling noises. The SM50 is worthy of your most serious
consideration.

For additional information, write directly to Mr. Robert Carr,
Manager of Professional Products Division, Shure BErothers,
Inc., 222 Hartrey Avenue, Evanston, lllinois.

150

OMNIDIRECTIONAL DYNAMIC MICROPHONE

SHURE STATION-TESTED AUDIO CIRCUITRY EQUIPMENT

fields.

Shure stereo equalizer and preamplifiers are praised as MAJOR
contributions to upgrading station quality by broadcasters.

SE-1 Stereo Transcrip-
tion Preamplifier

Provides precise RIAA equaliza-
tion fram magnetic phono repro-
ducers at line levels. Separate
high and low frequency response
trimmers. Lowest distortion, noise
level, susceptibility to siray RF

>

M66 Broadcast t -
Stereo Equalizer |
Passive equalizer compensates . t
recorded frequency to three
ptayback characteristics: RIAA,
flat, roli-off. Provides precise
equalization from magnetic
icklup at microphone input
evel.

Circle ltem & on Tech Dats Card

BROADCAST ENGINEERING

WWW.americanradiohistorv.com



Belden wired broadcasting console
logs cver 11,000 trouble-free hours

At radio station KDWB, St. Paul, Minnesota, where the
disc jockeys are their own engineer and production man,
a compact, highly reliable, and flexible broadcasting con-
sole was required. For flexibility, a custom conscle was
designed to the critical specifications of the station's chief
engineer,.

To assure highest operating reliability and facilitate the
console’s compactness, Belden Beldfoil* shielded broad-
cast audio cable was used throughout the unit. Beldfoil is
“'the total shield.”” For extremely sensitive circuit applica-

In the studio, the disc jockey is in complete control.
Looking over the installation are (left to right) Dick
Halvorsen, Chief Engineer, KDWB; Sam Bridges
of Electronic Design Company, console designers
and builders; and Steve Gabor, Belden territory
salesman. The disc jockey is Don DuChene.

BELDEN MANUFACTURING COMPANY

power supply cords ¢ cord sets and portable cordage * magnet wire ®

Better Built—DBetter Buy—

W REMAKER FOR INDUSTRY
SINCE 19G2-CHICAGO

tions, it is superior to all other types of shielding for
guarding against crosstalk and spurious signal impulses.
Beldfoil also reduces cable diameters up to 66%% . . .
increases electrical integrity . . . and provides faster and
easier shield termination.

Belden manufactures the most complete line of wire and
cable for all radio and TV broadcasting, recording studio,
remote control circuit, and similar applications. Ask your
Belden sales representative for complete information or
write for Catalog 865. *Belden Trademark—Reg. U.S. Pat. Off.

The compact KDWB console is a solid state unit
having complete broadcasting features and standby
power. It provides mixing facilities for fourteen
inputs including five cartridge tape machines, three
turntables, microphone, news effects, tape ma-
chine, auxiliary, news room, and disc jockey studio.

8-8-5

P.O. Box 5070-A - Chicago, lllinois 60680

lead wire ¢ automotive wire and cable  aircraftwires o welding cable

Circle Item 7 on Tech Data Card
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TELEVISION
ANTENNA

IT'S DESIGNED FOR FLEXIBILITY

The ZigZag offers more pattern and gain
flexibility than any other UHF antenna.
Extremely high power gains are avail-

able with contoured vertical patterns.

Models with omni-directional and car-
dioid patterns are available provid-
ing power gains from 10 to 53 and
power capabilities of up to 50 KW!

This low cost antenna contains a
self supporting internal tower,
and is capable of withstanding
the most severe weather con-
ditions. The heavy duty con-
struction features hot dip-
ped galvanized steel, stain-
less steel hardware and
the time proven balun

feed system.

FOR DETAILS WRITE:

VISIT NAB BOOTH 305 ANTENNA COMPANY

Conrad Hilton Hotel, Chicago 6939 POWER INN ROAD | SACRAMENTO. CALIFORNIA

Circle ltem 8 on Tech Data Card
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General

ectric

announces a compact
audio-console for all

applcatlons

and recording

The new BC-35 is the most compact audio console on the
market. 19” wide, 21" deep, and 10%:" high—a real solid
design. The console base cabinet is optional.

Dual level input channels operate as low level (mike) inputs
or medium level inputs (a tape, transcription, line or phone).
A Hi-Lo Switch on the circuit board is your selector.

The new console sports such unique features as DC con-
trolled audio switching, new and improved silicon transis-
torized circuitry, and built-in “‘cue’ facilities.

It's used in single or dual program channels, and comes in
2 models—the “A’” Model with 4 mixers and the “B” Model
with 8 mixers. Otherwise they're identical.

These key features make the
new BC-35 the only audio con-
sole on the market that does
what you want it to. Result? You
get top performance, optimum
operation, and minimum mainte-
nance—all in one unit.

Write today forinformation on the
new BC-35 A/B. It's for all AM, FM, TV and recording appli-
cations. General Electric Company, Visual Communications
Products #7-315, Electronics Park, Syracuse, N.Y. 13201.
GE-28

Visual Communications Products

GENERAL @D ELECTRIC

Circle Item 10 on Tech Data Card
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not just
color...

GOLOR

solid-state
microwave

For your STL and other microwave ap-
plications, color transmission demands
excellent differential phase and gain
characteristics. New Jerrold 440 Solid-
State Microwave, with differential phase
of +£0.25 degree and differential gain of
+0.25 db, is the equipment to specify.

Compact, ultra-stable, with solid-
state design and high-output klystron
~—the 440 Series by Jerrold is without
a doubt the finest microwave gear
available from any manufacturer at any
price. We'll prove it—write today for
complete technical data.

Features of Jerrold 440 (6-8 GHz)

l.watt (min.) transmitter output ¢ Vapor-
stabilized transmitter klystron * Frequency
stabitity +0.0059%, ¢« Solid-state receiver and
local oscillator * 12 MHz baseband, flat
within %0.25 db * Individually self-contained
power supplies * Modular construction
throughout * Compact—only 101 in. high.

ERROLD

Communications Systems Division
401 Walnut Street, Phila., Pa. 19106

Circle Item 12 on Tech Data Card
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JERROLD
ELECTRONICS
CORPORATION

LETTERS

to the editor

DEAR EDITOR:

I'am a contract technician serving
the local Armed Forces Radio and
Television broadcasting facility. In
the May 1965 issue of BROADCAST
ENGINEERING was a description of
a new product which might be the
answer to a problem we have in this
station. If T were at home I could
casily look up the address of the
company and write directly to them,
but here I don’t have the informa-
tion handy, so I am asking you to
forward my request.

Far removed from the main
strecam of civilization, we can’t al-
ways get simple parts as easily as we
can in the States. If something
breaks and you can’t get the parts to
repair it, you still have to “do some-
thing.” If what you do is an obvious
“jury-rig,” somebody will see in it a
“ground safety hazard.” Even a
cube tap in a convenience outlet is
strictly prohibited everywhere on the
base; if an extra outlet is needed, a
work order must be submitted
through channels, and we must wait
until the work is done. (Occasional-
ly, we can find a way to interpret a
regulation so that we can do the
work ourselves, as in the case of
convenience outlets in the bases of
the uninstalled equipment racks;
these were part of an electronic as-
sembly and not wiring as such.) We
try to buy accessories which will
give as much backup for the dollar
with as little obvious “jury-rigging”
as possible.

JAMES A. Davis
A.P.O., New York

This is part of a very interesting
letter Jim wrote us relating some of
the problemns encountered by a civil-
ian contract technician on a military
base in Greenland. Maintenance
problems are bad enough when there
is ready—or even limited—access to
repair parts or replacement equip-
ment; it takes real ingenuity to keep
a station going when you're severely
limited in what you can do.

Your request has been forwarded
to the proper people, Jim. We hope
they’ll be able to help vou—Ed.

WWW.americanradiohistorv.com

Qtr(t/t/t Sound
g/&%é) wilk
%Wt(‘ﬁgﬁ{ Qua(z/(i/ J

FAIRCHILD Model 750 — the oaly quality
3-speed, 16” turntable with —&3 db rum-
ble, .03% wow and flutter, 3 speeds
easily selected, whisper soft cperation,
cue pad provided, and minimal moving
parts for long trouble-free performance.

FAIRCHILD Model 755 — a quality 2-speed
belt drive turntable which incorporates
extremely low rumble and imperceptable
wow and flutter, fast cueing, attractive
packaging and easy installation. Far supe-
rior to any other turntable at this or even
higher price.

FAIRCHILD EQUALIZED NAB PLAYBACK PRE-
AMP, Madel 676A —a low noise silicon
transistor preamp for proper NAB playback
of records, Minimum controls assure con-
sistency of station quality. Available mono
— 676A; stereo — 676A-2 (pictured).

Werite to FAIRCHILD ~ the pacemarer in profes-

sional auduo producrs ~ for complete details.

EFAIRCHILD

RECORDING EQUIPMENT CORPORATION
10- 40 45th Ave., Long Island City 1, N.Y.

.._.\.:;
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THE GAS-POWERED
FM STATION

WTAS is an usual broadcast sta-
tion—it operates with public utility
electric lines for stand-by power.
The reason is a simple one: eco-
noniics.

Economic Considerations

WTAS is the FM sister station of
WCGO (AM), Chicago Hecights, I1-
linois. Because of the minimum
mileage separation required by the
FM allocation standards, it was not
possible to construct the FM facility
at the WCGO site. This, of course,
required that a new transmitter
building be constructed for the FM
station. Under consideration during
the planning for this new building
was the utilization of gas for heating
and air conditioning. The people at
the gas company suggested using
gas not only for that purpose but
also for electric-power generation;
some thought had already becn given

Gas-powered generator is at left on

14

slab behind building.

power as a stand-by.

to installing a stand-by gencrator.
(Normally stand-by power would
not be needed in this part of Ilii-
nois, but the rural FM site was
thought to be more subject to power
failures than the WCGO site in
Chicago Heights.)

At first the idea of using gas to
power the entire station scemed
humorous, but further investigation
began to show that the idea was
feasible. Table 1 shows a summary
of the three basic plans prepared by
the gas company and the WCGO/
WTAS technical staff.

Plan A is based on using gas for
heating, air-conditioning, and power-
generating equipment. Under this
plan the station would own the gas
generator. Also it was assumed that
some electric power would be pur-
chased for stand-by and other mini-
mum requirements.

Plan B is based on using gas for

s

by Robert A. Jones, Midwestern Regional Editor,
and Anthony Santucci—This station uses commercial

heating and air-conditioning, with
this equipment being owned by the
station. Under this plan, the gas-
powered generator would be leased
by the station. Some clectric power
would still be purchased for stand-
by and minimum requirements and
for running lights, ctc., at night
when the transmitter is shut down.

Plan C is based on a “total-
clectric” station—one using clectric
power not only for broadcasting but
for heating and air-conditioning. All
equipment would be owned by
WCGO/WTAS. Under this plan,
there would be no stand-by clectric
power.

The figures listed in the table are
yearly costs and are based on the
normal power requirements of a
station employing a five-kilowatt
transmitter and located in this north-
ern Illinois climate. There is the

Transfer switches, meter pane! for gas-fired generator.

BROADCAST ENGINEERING



normal amount of studio and auxil-
iary equipment, lights, etc. The costs
for heating the station are based on
a three-ton unit. Such a unit would
consume, with full-load operation,
about 110,000 BTU/hour; the heat-
ing season was assumed to be six
months. For cooling, a three-ton unit
was also taken as the basic model.
If a station installed larger or
smaller units than these, the costs
would be proportionally greater or
less than those given.

The figures shown are based on
the rate for the higher use of gas.
If the station did not use gas for
both heating and air-conditioning,
but only for generating electric pow-
er, the rate would be higher.

The lower estimated cost of gas-
generated electric power, plus the
availability of stand-by electric pow-
er, was a big incentive to go “all-
gas.” The estimated savings by using
gas instead of an all-electric system
would be about $150 per year if
the station purchased the gas power
generator. The savings would be
about $60 per year if the generator
were leased. It was concluded that
the use of gas and a station-owned
generator would be the most eco-
nomical plan.

The System

The power system installed at
WTAS has a 25-kw generator oper-
ating at 37.5 KVA and 0.8 power
factor. The generator is driven by a
six-cylinder engine that can be op-
erated on either natural gas, as at
WTAS, or bottle gas. With some
minor changes in the carburetion
system, it can even be operated on
gasoline.

As the photographs show, this
generator is not a small thing. It
must be installed on a thick concrete
pad and should be outside since
there are exhaust fumes and some
noise while it is in operation. The
unit weighs about 1540 Ibs, stands
42" high, and is about 6’ long. A
weather-proof housing is supplied,
and there is a remote start and stop
circuit in addition to the local start-
ing panel and meter functions.

Fig. 1 shows the electrical dis-
tribution system devised by the
WCGO/WTAS staff. Electrical out-
put from the generator feeds into
both the main transfer switch and
the auxiliary power-transfer switch.
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Table 1. Summary of Annual Power Cost

Electric Power for Night Use

Space Heating

Air-Conditioning

Electric Power

Stand-By Electric Service (Demand)
Owning Cost of Gas-Powered Generator

DD U B W N

7. Leasing Cost of Gas Generator
8. Maintenance Cost of Gas Generator
9. Total Costs

(based on $4,300 at 6% depreciation over 15 years)

Plan A Plan B Plan C
$ 7300 § 7300 § —
147.50 147.50 398.75
64.00 64.00 106.00
1012.24 1012.24 2220.00
360.00 360.00 none

440.00 0 0

0 525.00

480.00 480.00 0

$2576.74  $2661.74  $2724.75

Power from the electric-company
mains also feeds into each box.
These boxes have only transfer
switches, not fuses or breakers. The
switches allow the enginecring staff
to select the gas-powered output or
the regular mains to feed the trans-
mitter. Also, either source of power
is available for supply to the auxil-
lary equipment. If desired, the trans-
mitter can be operated by the gas-
powered generator, while the other
equipment operates from the mains.
The opposite arrangement is also
possible.

Shown in Fig. | is the meter panel
for monitoring voltage and fre-
quency of the generator output.
These meters can be read when
either the main or auxiliary power-
transfer switch is engaged.

System Problems

There were some difficulties in
putting the generator into service. It
was sometimes hard to start and
keep running because the battery
was run down. This was found to be
caused by an undersized fan belt. A
heavy-duty belt solved the problem.

Another unique problem was
caused by the tower lights, The fluc-
tuating power demand due to the
flashing top beacon affected the
speed of the generator. The problem
was solved by moving the beacon to
another circuit leg and more careful-
ly balancing the electrical load.

The frequency of the gas-powered
generator is not as steady or ac-
curate as that of the reguiar mains.

This, of course, has an undesirable
® Please turn to page 84

POWER LINE

[
MAIN AUX POWER =
TRANSFER TRANSFER e
SWITCH S
FREQ & VOLTAGE
INDICATORS
FOR
i GENERATOR
EARes AUX EQUIP
TRANSMITTER
BREAKER | TO TRANSMITTER

Fig. 1. Diagram shows arrangement for transferring from generator to power line.
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BROADCASTING
FOOTBALL IN COLOR

Mention of network television en-
gineering brings to mind an image
of large equipment pools, remote
vans, and crews specializing in par-
ticular pieces of gear. But how does
a network go about maintaining its
engincering standards when color
equipment is so scarce that the net-
work cannot purchase enough to
meet all its remote-pickup needs?

NBC is scheduled for as many as
eight color-TV football pickups on
one weckend. Finding and preparing
equipment for the Denver Broncos-
New York Jets game at Shea Sta-
dium, New York on Sunday, Octo-
ber 31, was typical of the current
procedures for game pickups.

Walking into Shea Stadium on
Thursday morning, before the game,
we found a simple studio and con-
trol room in the basement on the
east side of the stadium and four
WOR-TV color cameras scattered
through the fourth-level press box
on the west side of the field. That
was it. Because NBC had obligations
for several color pickups that week-
end, it had arranged to rent most
of the equipment for this game. The
four cameras already at the stadium
were those WOR-TV had used to
pick up New York Mets baseball.
Sports Network Incorporated (SNI)
was to furnish two more color cam-
eras, plus two video tape recorders
with color capability. NBC also
brought in two black-and-white
cameras of its own.

Initial Setup

Setup began at 8:00 AM, Thurs-
day, when three video men, three
cameramen, two maintenance men,
and two audio men arrived and met
personnel assigned by SNI, WOR-
TV, and the local phone company to
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Regional Editor — This is how a network

supervise their own equipment. First
operation was placing the two SNI
cameras and setting up the WOR-
TV cameras as follows:
On the fourth level, west side—
one at the north-end 20-yard
line, two at the 50-yard line,
and one at the south-end 20-
yard line.
On the fourth level—one be-
hind the south-end goal post.
At field level, west side—one
mounted on a forklift truck
with enough cable to reach
either end of the field.

The WOR-TV cameras were al-
ready cabled to camera controls in
the east-side basement control room.
However, it was necessary to con-
nect the SNI cameras to the SNI
camera-control van outside the west
side of the stadium and to connect
the video signal from the control
units to the switcher in the east-side
control room, over a thousand cable
feet from the vans.

While NBC electricians were cab-
ling video and cameras to the SNI
camera van, the stadium electricians
were busy hooking up power to the
van, and telephone men were oOc-
cupied with connecting intercom
phones (or PL’s) between the van,
control room, announcers’ press box,
and field. Video and audio lines to
the announcers’ press box were
available from previous WOR-TV
pickups. The box, located on the
50-yard line, was immediately ad-
jacent to the two midfield cameras.

Video men ran into the expected
number of connector problems. A
camera cable connector was bent, so
a spare was substituted. Several
audio and video connectors had to
be changed, jumpered, or otherwise
modified to match the foreign equip-
ment. By quitting time Thursday,

outdoor color pickup is made.

however, most cables were in place
and in operating condition.

Friday morning the crews were
again on the job by 8:00AM. Cam-
eras were started and allowed to
warm up and stabilize. A color-bar
test signal was used to match (approx-
imately) and adjust the six cameras.
Each camera was uncapped and reg-
istered using a test pattern (TP).
These two processes, the TP and
color-bar check, brough out several
minor problems: a viewfinder that
was not bright enough, noise in one
channel, an intermittent gain loss,
some need for added cable com-
pensation, and minor tube replace-
ments. These problems were solved
by mid-afternoon. Lenses were dis-
tributed and traded about until each
cameraman could get all his shots.

While the cameramen were solv-
ing their problems, the SNI video-
tape truck arrived, was parked be-
hind the SNI camera truck, and
connected for power, video, sync,
and audio. Each of the two video-
tape recorders in the van received
its input video signal from a switch-
ing bus in the control room. The
output video signal from each ma-
chine returned to the control room,
appearing on a similar output switch-
ing bus. The machines were used
for NBC’s “instant replay” effect.
During the game, before each play,
the director selected the two cameras
most likely to follow the play. He
then keyed in the words “instant
replay” from a black-and-white stu-
dio camera and switched each of
the two cameras to a video-tape ma-
chine. A cue tone was inserted on
the cue track at the start of each
play by the VTR operator to allow
a rapid recue. The machine record-
ing the best view of the play was
then used for “instant replay.”

BROADCAST ENGINEERING



The video replay determined by
the director was switched on the line
composite switcher. Video from the
two cameras used to tape for rzplay
also appeared on the regular switch-
er, allowing the director full camera
selection at all times.

All of this fancy switching and
keying required careful attention to
pulse delays and phase relations be-
tween the control room and \ideo-
tape van. In the setup operation,
video-tape operators first phased an
incoming color-bar signal to record
properly. They discovered a delay-
line problem—the pulse-delay range
of the machine was not broad
enough, leaving them with toa little
breczeway. (Breczeway is a com-
monly accepted designation for the
portion of the back porch between
the horizontal-sync pulse and the
burst. The section between the burst
and the beginning of video is now
referred to as the back porch.) The
addition of several external delay
lines satisfactorily cleared up that
problem.

Scveral minor troubles arose that
could best be described as traveling

VTR’s inside van (used for instant replay) are adjusted.
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during the

game.

troubles—connections and compo-
nents worked loose during travel to
the stadium. The VTR crew spent
the remainder of Friday working
out these bugs.

The audio men were probably the
quietest of the three crews, although
their signal routing was almost as
complex as the video routing. Be-
cause audio lines had been placed
on Thursday, the technicians spent
Friday positioning and testing micro-
phones, setting levels, placing inter-
coms, and improvising connections.
Three microphones were placed in
the announce box, with one as a
spare. One small parabolic micro-
phone was hung in the stadium to
pick up crowd noise. Another larger
parabolic microphone was wired for
hand-carrying along the sideline to
pick up cadence and player noisc.
Finally, one mike was connected at
field level, and two were connected
in the studio for interviews.

Intercoms were set to allow ail
necessary communication. The di-
rector could talk to cameramen
via headset intercom and to VTR
operators via a squawk box. He

wwWw.americanradiohistorv.com

Four WOR-TV camera controls in basement control room.

could also speak by headset to
the stage managers, both in the
announce box and the studio. In
addition, the director could contact
the announcers by interrupting the
program feed on their headsets.

Other audio feeds included crowd
noise to the VTR van and program
audio to several monitor points,
headsets, and NBC network control
in Manhattan.

By Friday night, most audio,
video, and tape problems were
licked, and all major program equip-
ment was in operating condition.

Final Setup

Saturday was the day for peaking
and checking, and pressure appeared
less than during the preceding two
days. Some of the maintenance men
pointed out that the setup had been
exceptionally smooth, putting the
crew about half a day ahead of
schedule. They also explained that
a major problem with a camera,
VTR, or switching equipment could
have caten up that half day very
quickly.

Video and VTR operators spent

_“f

Midfield cameras were regiskered and balemced Saturday.
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the morning tightening up pulse
timings, phasing cameras, and select-
ing the best heads for the video-tape
recorders. Two large cloths, one
black, one white, were placed on
the field and used to adjust the
black-and-white balance of the color
cameras. A minor video-tape prob-
lem occured when a head preamp
conked out. Its failure was finally
attributed to a connector strip that
had worked loose. By noon, every-
thing looked in good shape.

A college game between Syracuse
and Pittsburgh was scheduled for
Saturday afternoon and gave NBC
crews an excellent opportunity to
rehearse. Because there were no
announcers, producer, or director
(they were at an Atlanta game), the
technical director (TD) rehearsed
the cameramen and video-tape op-
erators throughout the game. The
NBC cameramen had not been fa-
miliar with the WOR-TV cameras
before this time, and the tape oper-
ators were unfamiliar with the details
of SNI's VTR’s. During the after-
noon, both groups worked out oper-
ating problems.

Sunday operation began before
dawn when a skeleton crew arrived
at 4:45 AM to warm up the equip-
ment. The main force began arriv-
ing at 7:30 AM, and almost every-
one was on the job by 8:30 AM.
The studio stage manager set up his
super (key) cards (which were black
menu boards on easels), lighted his
studio, and checked his shots. The
field stage manager spent the morn-
ing hanging lights and NBC banners
in the announce box and at field
level, placing the announcers’ moni-
tors, covering WOR-TV and SNI
designations on cameras, and check-

Monochrome camera in basement studio used for inserts.
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ing scripts and cue cards.

The side-line camera was mounted
on the fork-lift and tested for loose
cable connections and igntion inter-
ference by driving the lift up and
down the field several times. All
the cameras were on TP and pro-
nounced operational before 10:00
AM, when the crews went to lunch.

Final TP occurred at 11:00 AM,
when the sun was on the field; cam-
eras were touched up for flesh tones
and intercamera balance. At about
this time, an announcer audio-taped
a player interview in the locker room
for insertion during the game. By
12:45, everyone was in position and
ready. The game began at 1:00 PM.

The Game

Production during the football ac-
tion was typical network high caliber.
The director called the shots, while
the TD switched them. Each camera
chain had one cameraman and one
camera control operator. The senior
video operator continuously moni-
tored phasing and balance between
cameras and video tape, calling for
corrections as necded. The two stage
managers handed out cue cards and
commanded setups for keyed inserts.
The producer sat near the director,
calling the commercial interruptions
and deciding program content. The
control room, as with any large pro-
duction, was extremely busy, but
operations ran smoothly.

After the Game

A short, “catch-your-breath” break
followed the game; then came the
preliminary tear-down. Monitors and
mikes were removed to prevent theft
or weather damage.

=

Control room in action: TD, director, producer, audio men.
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Monday, tear-down began in earn-
est, and all equipment was out by
evening. The crews took their two
days off Tuesday and Wednesday,
then began again on Thursday in a
different stadium in a different city
with completely different equipment.

NBC, in order to accomplish this
color football pickup, had to scram-
ble for color equipment, adjust con-
nectors and levels that did not
match, build platforms, and rewire
equipment on the spot. The appear-
ance of these non-textbook problems
might leave the casual observer with
the idea that the entire remote op-
eration was “improvise and make-
do,” but careful analysis would
change that opinion. NBC accepted
shortage of color equipment as sim-
ply another problem. The network
knew well in advance what problems
might occur in interconnecting for-
eign equipment with their own, and
it planned for people to be on hand
to solve the difficulties. For instance,
a tape man from SNI was present
who knew the van and handled VTR
maintenance, despite the fact that
NBC had a score of men available
who knew that type machine. Al-
though NBC had several experienced
video men at the stadium, a video
man from WOR-TV was also there
who knew the idiosyncrasies of that
station’s cameras.

Conclusion

We went to Shea Stadium on
October 31 to see how a network
would improvise a color football
pickup; we left knowing that a pro-
fessional broadcasting outfit like
NBC does not improvise, but rather
accepts and analyzes possible prob-
lems and engineers them away. A

BROADCAST ENGINEERING
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Plan E should be built at a cost
of $16,000 to $24,000, depending
on local labor and material costs
and the type of construction used:
block, frame, or brick. It was
planned for a small-market, small-
staff station. The control room is ad-
jacent to the transmitter room for
maximum convenience in a combo-
type operation. Though a separate
newsroom and music library scem
like luxuries, music and news are the
source of the majority of program-
ming in a local operation and there-
forc deserve their own space. By
separating the library from the con-
trol room and studio area, audition-
ing of records and commercial pro-

interference to regular programming.

A separate recording/production/
FM control room was included, with
production recording as the main
use in mind. However, with FM be-
coming more important and separate
programming being emphasized, this
feature could prove doubly valuable.
Sound locks aren’t essential, but
they contribute to a better “sound”
by eliminating extraneous noise. The
added cost is very small, as is the
space used.

The centrally located utilities room
improves heating and air-condition-
ing cfficiency by reducing the length
of air ducts. It also makes more out-
side wall space available to rooms
which should have windows.

the single-story plan. One moves the
newsroom to the area shown for
the workshop adjoining the control
room. The manager’s office is ex-
panded in size to include the space
devoted to the music library, and a
larger music library can then be put
in the former newsroom space. The
bench shown in the workshop next
to the transmitter room becomes a
table, and a window providing a
view into the control room makes it
possible to originate newscasts di-
rectly from the newsroom.

If desired, a basement can be
added to this one-story plan; the
stairway is put in the space shown
for the mailing-duplicating-kitchen

duction aids can be done without Several variations can be made to area. A
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TOWER MARKING
AND LIGHTING

Broadcast towers almost always
present a hazard to air navigation.
Tower members are quite thin when
viewed from a distance, and wecre
they neutral in color, they would be
practically invisible to a pilot. It is
obvious that such hazards to air-
craft must be made plainly visible if
accidents ar¢ to be avoided. The
first reason for painting a tower,
therefore, is to increase its visibility
to aircraft pilots.

Not only does the painting and
marking of a broadcast tower re-
duce its danger as a hazard to air-
craft, the tower then becomes an
aid to navigation—it becomes an
obvious landmark. This is a second
reason for painting towers.

There is a third reason: Practi-
cally all towers are fabricated from
steel, which must be protected from
rust and corrosion. While it is pos-
sible to galvanize steel for protec-
tion, it costs little more to paint the
tower, and the paint forms a pro-
tective coating which retards rust.

Obviously the painting of a tower
serves to warn airmen of its presence
only during daylight. Between sun-
set and sunrise, lights must be used
to mark the obstruction. Therefore
the tower continues to serve as a
navigational reference at night.

Because the need for marking and
lighting is acute, rules have been
formulated to govern these practices.
There are four sets of pertinent
regulations: FAA  Rules, FCC
Rules. National Electrical Code, and
local codes.

FAA Rules
The Administrator of the Federal
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by Elton B. Chick, Consulting Author,
General Manager, WLOU, Louisville, Ky.

and Thomas R. Haskett, Central Regional
Editor—Part 1. The requirements for tower

marking are not complex, but familiarity with
them is important to the broadcaster.
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Aviation Agency has the statutory
responsibility to promote safety in
air commerce, and the FAA is
vitally concerned with any object
which may be a hazard to the safe
operation of aircraft. FAA rules
governing such hazards arc pub-
lished in a pamphlet entitled “Ob-
struction Marking and Lighting.”

In general, FAA provides that
broadcast towers must be painted
in alternate bands of aviation-sur-
face orange and white. The rules
provide that:

The painted surfaces of the ob-
struction should be cleaned or re-
painted as often as necessary to main-
tain good visibility.

If the smooth surface of the paint
on the ladders. decks. and walkways of
certain types of steel towers and simi-
lar structures presents a potential
danger to maintenance personnel, such
surfaces need not be painted. However,
the omission of paint should be re-
stricted to actual surfaces the painting
of which will present a hazard to
maintenance personnel, and care should
be taken that the overall marking ef-
fect of the painting is not reduced.

The bands should be perpendicular

to the major axis of the obstruction,
with the band at each end colored
aviation surface orange. The widths
of the bands should be equal and the
width of each band should be approx-
imately one-seventh of the length of
the major axis of the obstruction, pro-

vided that each band shall have a

width of not more than 40 feet nor

less than 1V2 feet.

Note the meaning of the last
paragraph: Towers less than 280’
high are painted with seven bands,
while above that height, the 40" rule
limits the width of the bands and in-
creases the number of bands.

Lighting is necessary to assure
visibility of the obstruction from air-
craft at any normal angle of ap-
proach. The top light, or lights, dis-
played on an obstruction should be
installed so as to mark the points or
edges of the obstruction highest in
relation to an imaginary airport sur-
face, or the points or edges of the
obstruction highest in relation to
the ground (or water, if so situated).
Obstruction lights and hazard bea-
cons must be operated at all times
when the center of the sun’s disk is
6° or more below the horizon and
during periods of restricted visibil-
ity. They may also be operated at
such other times as considered de-
sirable.

Because it is impractical to meas-
ure the sun’s angle of declination,
accepted practice is to specify the
northern sky-light intensity level as
the governing factor for obstruction
lighting:

The operation of obstruction light-
ing installed on obstructions of an
overall height greater than 150 feet
above ground, or water if so situated,
should be controlled by a light-sensi-

tive control device adjusted so that
the lights will be turned on at a north

BROADCAST ENGINEERING



Eliminated by Revere-Mincom
Dropout Compensator...

Due to the shorter wave length and lower tip projection employed in
Hi-band VTR, dropout problems are 5 or 6 times more prevalent than
those encountered in low-band recording. These distracting white
flashes destroy otherwise prime program content and good, clean video
signals.

The Revere-Mincom Drapout Compensator restores the clarity and spar-
kle of Hi-band/Color VTR by detecting the dropouts as they occur and
replacing the “lost” signal with stored information from the previous
scan line of the same field.

Moderately priced, the Dropout Compensator features maintenance-
free, solid-state circuitry, standard rack mounting and compatibility
with all VTR equipment.

Rescue old tapes. Insure optimum playback quality in new COLOR/HI-
BAND recordings. Save money by eliminating unproductive engineering
evaluation time and unnecessary wear on expensive recorder heads and
VTR equipment.

Call or write today for a demonstration of the remarkable Dropout
Compensator.

Revere-
Mincom
Division CBMPANY

300 S. Lewis Rd., Camarillo, California
(805) 482-1911

Riker Industries
Huntington Station, L. 1, N. Y.
(516) HA 1-3444

See the Dropout Compensator in action at the NAB show; booths 248 and 103.

Clrcle ltem 13 on Tech Data Card

wwwW.americanradiohistorv.com
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Note difference between the side lights
(near tower) and top light (far tower).

sky light intensity level of about 35
foot-candles and turned off at a north
sky light intensity level of about 58
foot-candles. or should be continuous.

Under normal conditions. where no
special means of controlling obstruc-
tion lighting has been recommended.
cither a light-sensitive control device or
an astronomic dial clock and time
switch may be used to control the ob-
struction lighting in lieu of manual
control.

To insure that the tighting system
is functioning properly, a daily in-
spection is required:

Obstruction lighting should be visu-
ally observed at least once each 24
hours. or checked by observing an
automatic and properly maintained in-

spection. The Federal Aviation Agency
will not object to excluding the side
or intermediate obstruction lights on
an obstruction from the alarm circuit,
provided the signaling device will indi-
cate malfunctioning of all flashing and
rotating beacons regardless of their
position an the obstruction, and of all
top lights: and that all obstruction
lights mounted on the obstruction are
visually inspected at least once cvery
2 weeks. with all lamps being replaced
at regular intervals after being lighted
the equivalent of not more than 75 per-
cent of their normal life expectancy.

If the lighting system should fail

during darkness, the FAA wants to
know about it:

Any observed or otherwise known
extinguishment or improper function-
ing of a rotating or flashing beacon
which will last more than 30 minutes,
and any observed or otherwise known
extinguishment or improper functioning
of a steady burning obstruction light,
installed at the top or near top of any
natural or manmade obstruction, which
will last more than 30 minutes. should
be immediately reported. Such reports
should be made by telephone or tele-
graph to the nearest flight service sta-
tion or oflice of Federal Aviation
Agency and should set forth the con-
dition of the light. or lights. the cir-
cumstance which caused the failure
and the probable date that normal op-
eration will be resumed. Further noti-
fication by telephone or telegraph
should be given immediately upon re-
sumption of normal operation by the
light. or lights.

Note that the above notification

and obstruction lights shall be aviation

red in color.

The integral of the time-intensity curve
of each flash emitied by a rotating
hazard beacon, measured in the direc-
tion corresponding to the peak inten-
sity and integrated over a period not
exceeding 0.5 second, should be not
less than 7,500 candle-seconds of avia-
tion red light.

The intensity of fixed obstruction
lights should not be less than 10 can-
dles of aviation red light.

Probably few broadcast operators
know about the next rule:

To provide satisfactory output by
obstruction lights. the rated voltage of
the lamp used should. in cach case,
correspond to or be within 3 percent
higher than the average voltage across
the lamp during the normal hours of
operation.

It is unlikely that a broadcast
tower would be located close to a
railroad line. For those towers which
arc, in the cvent that obstruction
lighting could interfere  with rail
traflic by being mistaken for railroad
signal lights, shiclding may be re-
quired to prevent the lights from
being scen from low angles.

It is also permissible to usc non-
standard lights for obstruction light-
ing systems—gascous tubes, or other
than incandescent lamps—providing
that “. such lighting installation
offers equal or greater light intensity
in all angles of azimuth and cleva-
tion than that specified for standard

rule applies only to top lighting. Side
, . lights, or obstruction lights, are not
ure of such light. 1o insure that all

such lights are functioning properly as affected:

required. In the cvent the obstruction Any extinguishment or improper
lichting is not readily accessible for functioning of a steady burning side or
the above observation of at least once intermediate light, or lights. installed
each 24 hours. an automatic alurm ‘on a natural or manmade obstruction
system designed 1o detect any failure should be corrected as soon as possible,
of such lights may be installed to re- but notification of such extinguishment
place the normally required visual in- or improper functioning is not neces-

obstruction light assemblies, affords
equal or greater dependability of
operation, and possesses the color
characteristics prescribed in the fol-
lowing specifications.”

The specifications for marking
and lighting cquipment pertinent to
broadcasters arc:  Flashing code

dicator designed to register any fail-

e o T sary. . . beacons must comply with FAA
R BT, T S0 The beacon light required atop a gpecification 446, for Code Beacons,
: ks LhE Sl LR O tower must flash on and off at a 300 mm. Double and single ob-
L ﬁ 3 prescribed rate: struction lights must comply with

1 /} rotating lwlezlcon7 should produce a either (a) Military Specilication

flash not less than 12 times per minute : f ot

3 nor more than 15 times pgr minute. MIL-L-7830, nght, .NQVIgdtlindi

A flashing beacon should be equipped Boundary and Obstruction Markers,

& with a flashing mechanism producing or (b) FAA Specification L-810,

not more than Jj)o flashes per minute Specification for Obstruction Light.

: I\l/(l)llh lzsspl‘l:;norzl Io“f ﬁd‘;slic:“;;ereqzlarru‘t(e) Paints used for daylight marking

approximately one-half the luminous must conform as follows: Federal

3 period, except that the frequency of Specification TT-C-595, Color

=l flashes of an obstruction beacon Guide; Rcady Mixed Paint, (N

mounted on an obstruction located

within 15.000 feet of the reference

point of a landing area should not be

less than 20 per minute.

Furthermore, the color and light
intensity of both beacons and ob-

struction lights is prescribed:
The signal emitted by hazard beacons

Orange No. 12197 (Aviation Sur-
face Orange), (2) White No. 17875
(Aviation White). Other paint
specifications arc: (a) Federal
Specification TT-P-59, Aviation

If a tower is short enough, lighting

of the structure may not be required. ® Please turn to page 90
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. with Noreleo PC-70 PLUMBICON Color Cameras

The Norelco PC-70 Plumbicon Color Camera permits
hours of “hands-off”” operation and exact color match-
ing between cameras...even for close-up flesh tonesand
over wide variations of indoor and outdoor light levels,
including highlights and shadows. No need for “color
painting.” This exceptional color stability and color
balance are the achievements of precise grey-scale
tracking, stable gamma circuits and automatic black
level stabilization circuits, the Plumbicon’s long linear
transfer characteristic and absence of dark current.

PC-70 Plumbicon features include. ..+ Operational sim-

COLOR SEPARATION SYSTEM

plicity—permits one man setup at the control console,
typically in less than 15 minutes  Solid state design
» Short warm-up time—15 minutes for on-air operation
» Narrow profile, lightest weight camera—120 pounds
with 42 pound zoom lens detached « Transistorized
design coupled with Plumbicon characteristics elimi-
nate need for heating or cooling devices in camera head
» Stabilized deflection circuits « Built-in test circuits—
including push-button check of power supplies, calibra-
tion and alignment signals, front panel test points e
Power consumption for entire chain—only 350 watts.

Remarkable, yet simple, the Norelco
color separation system eliminates need
for optical relays, dichroic mirrors and
field lenses. This unique assembly, con-
sisting of a sealed prism block only
three inches long has many advantages
which contribute to the superiority of

PC-70 CAMERA HEAD

If Plumbicon tube re-
placement is required,
complete yoke assembly
can be removed from the
camera than reinstalled
and optically aligned—all
in less than 15 minutes.

L d

the PC-70 ... « Complete absence of
ghost images or spurious reflections
normally caused by dichroic mirrors «
No astigmatic aberrations « Negligible
color errors due to polarized light
Patented color separation prism block
—sealed off from dust and moisture.

TWO ZOOM LENSES AVAILABLE

For normal use, Type 10x18J with a
lens speed of £/2.2 and nearest object-
focus distance of 3 feet, provides an
equivalent focal length of 1.4 to 14
inches. Type 12x50 is designed for long
focal length use. This lens, with a maxi-
mum aperture of £/4.5 and less than 1°
smallest taking angle, provides contin-
uous zoom over the equivalent focal
length range of 4 to 48 inches.

o All three lens functions—zoom, focus
and iris are servo operated « Four pre-
set zoom positions are provided o The
zoom control is continuous over the en-
tirerangewithnoreductioninlens speed
. . no switching is necessary  Range
extenders are available « Each lens can
be quickly removed from the camera,
reducing both weight and physical di-
mensions, for maximum portability.

STUDIO Plumbicon
EQUIPMENT is a registered
DIVISION trademark

NORTH AMERICAN PHILIPS COMPANY, INC.
900 South Columbus Avenue, Mount Vernon, New York 106560

Represented nationally by Visual Electronics Corporation, 356 West 40th Street, New York, N.Y. 10018

CAMERA CONTROL

Camera Control Unit

The Norelco PC-70 achieves max-
imum installation flexibility with
Registration Panel and Control
Panel remotely operable from the
Camera Control Unit.

The Camera Control Unit is con-
structed of rugged plug-in mod-
ules which utilize printed wiring:
and solid state components
throughout. Mounts in standard
19 inch rack — including power
supplies, is only 15% inches high.




A DIRECT-READING
TRANSMISSION SET

This direct - reading transmission
scts speeds not only the actual audio
proof of performance but the prep-
aration of the paperwork afterwards,
because points for the four curves
(thrce for FM) arc rcad directly
from the calibrated attenuators. Tt
is thus unnccessary to calculate the
inserted attenuation against a refer-
ence level, then invert to show out-
put frequency response. Only one
frequency run nced be made be-
cause of the switch-sclected refer-
ence level. This makes for much less
work with the distortion meter, be-
cause the meter has to be tuned to
each audio frequency only once.

The function of a transmission set
is simple: measuring the output level
of the audio gencrator and reducing
this level a desired, controlled
amount. This transmission set em-
ploys the constant - output - level
method because it is easier and more
accurate than the constant-input-
level method. Further, the constant-
input-level method cannot be used
with FM because of pre-emphasis.

Because it is difhicult to read ac-
curately those indicated values fall-
ing between certain scale calibra-
tions of the station modulation mon-

itor, the insertion-loss mecthod is
considered to be most accurate. The
calibrated step attenuators of the
transmission set arc used to mcasure
accurately the input level necessary
for the desired modulation, as shown
on the station modulation monitor.
The changes in the calibrated step
attenuators are used to plot the
curves.

Operation

The operation of this transmission
set can be understood by referring
to Fig. 1. A 500-ohm unbalanced
input is used because unbalanced
pads are inexpensive and easy to
build. Also, unbalanced calibrated
attenuators are less cxpensive than
the balanced type.

The VU meter is provided with
four ranges, and it can be switched
to read any external source without
affecting the rest of the system.

The three level-preset pads are
used to reduce the level of the audio
generator to provide the approxi-
mate input level required for the
unit under test. Since this unit is
designed only to measure the amount
the gain changes with frequency,
and not the total gain of the unit

RANGE
E—— & INPUT | ———
SWITCH
VU
METER
LEVEL MODULATION
o PRESET (— ,CAL | affn VAL
50002 PAD 1 SELECTOR
UNBAL
l_ LEVEL LEVEL ouTPUT OUTPUT/
PRESET f— PRESET NP |— NOISE |—
PAD 2 PAD 3 SELECT TEST

by Charles D. Sears, Chief Engineer, WIAN,
Indianapolis, Ind.—Operational convenience
is a feature of this station-built instrument.

under test, these pads arc made with
5% resistors. The cxact loss is of
little consequence, because the only
requirement is that the level be ap-
proximately the same as the source
normally used on a given input.
Of course, the attenuation can be
changed so that higher-level inputs
can be tested. Approximately 1-db
steps are available from 1-db loss to
a total of 95-db loss. One loss pad
is used before the calibrated attenu-
ators, and the remaining pads after,
to isolate fully the calibrated attenu-
ators from any external effects.

An Altec No. 8413 unit is used
for the 1db/step, 30-step calibrated
attenuator, and an Altec No. 8407 is
used for the O0.1db/step, 20-step
calibrated attenuator. All attenuators
are equipped with detents.

Fig. 2 shows the special scales
made for the calibrated attenuators.

11-1/4% Step
1db/Step

RESPONSE

15% Step
0. 1db/Step

Fig. 1.

March, 1966

Block diagram shows operation of the direct-reading transmission set.

Fig. 2. Dials for the attenuators.
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Note that they are calibrated in both
the inserted attenuation and output
responsc of the unit under test.
When setting up the unit, set these
attenuators to the response-scale “0”
and the other pads for the desired
input level for the unit under test.
Once the other attenuators are set,

TABLE 1.

only the calibrated attenuators are
changed to give the desired output
level. Then the variation from the
reference is read and logged directly
from the special response scale, with
no calculation necessary.

The modulation reference-level at-
tenuators are switch-selected attenu-

SWITCH POSITIONS

ators that set the four (three for
FM) reference levels. All attenuation
can be removed from this section if
desired.

Following all attenuators is a UTC
HA-108X transformer used for iso-
lation and impedence matching. The
primary is permancntly strapped for
500 ohms unbalanced. The second-
ary is balanced (center tap floating),

and the impedence is switch-sclected
VU Meter Range and Leve! Preset Modulation Reference i N
Position Input Selector Pad 1 Level Selector to match the.dcs'lrcd input 1mpcq
sasic Atten ance of the circuit under test. This
transformer has 5 output imped-

1 External 1 mw 0 db Atten Out — ances: 50, 125, 200, 333, and 500

2 External +4vU 10 db Atten 100% Mod 2db ohms.

3 External +14VU 20 db Atten 85% Mod 3.5db The final switch in the circuit is

4 External +24 VU 30 db Atten 50% Mod 8 db used for noise test. The output line

5 0FF 40 db Atten 25% Mod 14.db is lifted from the output transformer

6 Input +24VU 50 db Atten Out = and shorted, terminated with one of

7 Input +14VU three resistors, or left open, as may

8 Input +4VU be desired. .

9 Input 1 mw The output connectors are bind-
ing posts which will accept banana
plugs, and an Amphenol three-pin

Lev%IaSrzeset Lev?)laSr;set Im?]"e;pe"[:ce N?):lstguTte/st socket. Cables can be made up that
will plug into the equipment most

1 0 db Atten 0 db Atten 500 ohms Audio frequently tested. In the absence of

2 5 db Atten 1 db Atten 333 ohms Short proper connecto;s, a ca(;)le with clips

3 25 db Atten 2 db Atten 200 ohms 51-0hm resistor on the end can be used.

4 30 db Atten 3 db Atten 125 ohms 240-ohm resistor Construction

5 35 db Atten 4 db Atten 50 ohms 510-ohm resistor o . .

6 40 db Atten 5 db Atten Open circuit 'The circuit diagram is §howp in
Fig. 3. The VU-meter switch is a

& vy VU METER RANGE AND INSULATED 2 0 J}uMMERs
METER INPUT SELECTOR PR S — A ” e mm oo }___’,
[ . - - ’ . 1500 L 6800 /715005
o 4 L B;g!s)}rés 700 7500 7508
o4 oA AN ASRA—
o = 9100 | T00 5, 505
2400 820 500,
° ° o 1 o AAAE AR
° 33000 63000 VAT
:1 —o
o—4 o
o—4 L o MODULATION REFERENCE LEVEL SELECTOR
LT HA- 108X OUTPUSTELIE%F;(E)?(ENCE OUTPUT/NOISE TEST
INPUT . 0
UNBACANCED ! —o ! "B‘g'{g‘;
Y IN out IN T Z BB
3 |
ALTEC No 8413 | | ALTEC No 8407 g% BN qureut
50002 /500Q 50082 /50062 ) I ;12 E oot
COMM COMM 3 I=P: -
LEVEL PRESET PAD 1 . N[ — S
=7 POST
o {GROUND}
LEVEL PRESET PAD 2 LEVEL PRESET PAD 3 °
5100 510Q 510Q 510Q | .
e = R —
e 4700 750Q 68Q : 47009
1K 330 o 1500 | 22000 E_
18K 200 2400 o 1300Q j NOTE: ALL SWITCHES SHOWN
3K 119] & 300 | TS _ INPOSITION 1
56K 6. 20 4300 750Q )

Fig. 3. Complete schematic diagram of the direct.-reading transmission set shows all switches and attenuators.
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THIS MAGNECORD MODEL 1021 IS NOT BROADCAST READY

(You have to put a tape on it)

Just add a reel of tape and you are ready for production with the most versatile and
complete monaural recorder/reproducer in the field.

Truly a broadcast ready instrument, the Magnecord 1021 requires no accessories.
Broadcast standard input and output connectors, standard impedances, an inbuilt cueing
speaker with separate level control, a mixing auxiliary input and an amplifier which
will drive an external speaker are already incorporated into the design.

Ease of operation is built right in, too. You can one-hand cue if you like, and the cue
button lifts tape to the heads, releases the brakes and applies low, even torque to the
reels. A single pole, single throw switch controls remote start-stop in a preset mode.
The Model 1021 features a fine hysteresis synchronous capstan drive and is engineered
for safe, gentle tape handling and braking, even with the thinnest tapes.

Looking for a completely broadcast ready tape instrument? All you need is the
Magnecord Model 1021 and a reel of tape. See your authorized Magnecord dealer
today, or write for free brochure.

m agrnecord  Sales Div. | Subsidiary of the TELEX Corporation
MIDWESTERN INSTRUMENTS | P. O. Box 1526 / Tulsa, Oklahoma 74101
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Fig. 4. Rear view shows input, out-
put connections, meter-light switch.

CRL miniature four-pole, nonshort-
ing rotary switch. It has |1 positions
with the stop set at the ninth posi-
tion. Two poles select the meter
range, while the other two poles
select either the audio generator or
the external input. The resistors are
5%, Y2-watt units, having stock
values nearest the desired values.
The level preset pads use Mallory
3126] shorting switches. These are
bridged-T pads. Fewer resistors and
switch sections (poles) are required
for this type of pad. All threc pads
have the same construction; how-
ever, since the attenuation is differ-
ent for cach pad, the resistor values
arc different. Again the resistors are

5%, Ya-watt units, having stock
values nearest the computed values.
The modulation  reference-level
switch is very similar to the level-
preset pads. There arc 2 positions
that do not provide any attenuation;
because the switch has six positions
and only five are nceded, the last
position was made into a “no-atten-
uation” position (like the first posi-
tion). The arrangement is a bridged-
T attenuator with the shunt leg ad-
justable within a limited range. Table
1 shows the basic attenuation for
cach of the four positions, with the
trimmer in the approximate center
of its range. Each trimmer has a
range of approximately +0.5db.
The switches for the level-presct
pads, the modulation reference level,
the output impedance selector, and
the output noise test should all be
shorting types. Otherwise, instcad of
a smooth change from one position
to the other, a large increase in the
level will result which could knock
an AM transmitter off the air.
Everything except the output trans-
former and the connectors is mount-

PR LR o

view of
gznerator

transmission
in place.

Front
signal

Fig. 5.
set with
ed on the front panel. The labeling
of the panel was done by lctiering
a large sheet of paper and covering
it with 3/32” sheet plastic. Inside
the cabinet are two flashlight cells
to light the lamps in the VU meter.
These were included since the VU
meter used was illuminated and re-
quired only the addition of the
batterics. A switch is included on
the rear of the unit to turn the
lamps on. The meter was cquipped
with No. 47 lamps which were re-
placed with No. 49 lamps.

The input and output conncctors

}._ -
I »
212 -]
| e
1
S0% 8% 5000 2400
ZE //,100% SHORT, /509
oUT— _—-out AUDIO— _OPEN
MODULATION OUTPUT T
REFERENCE NOISE TEST
LEVEL
&
" CALIBRATED ATTENUATORS i
METER {SEE F16. 2) i
& &
&
I
]
5
OFF % 3330 2002 1250
+24 OFF 424 |
V! ) S0 35 soon \ 4 /500 J
+14 +14
l ~ - 50\ o N0 ol [ - &
—| [~ —4| s &
a T \ A _r
<r P ~ 1
& 1mw Tmw ‘ ! )
T % Z EXTER\D‘GLMETE}{NPUT MOD”ON REFERENCE LEVEL PRESET PADS 08 LOSS OUTPUT Z o
l 15 LEVEL TRIMMERS |
= 13—
13 e I————a HP e =
i . 5-1/2"
F 4-12 | 7-3/8"

Fig. 6. Layout for the front panel; the controls and meter are located as shown by the dimensions along the edges.
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Some plain talk from Kodak about tape:

Sobering thoughts about slitting...
and making the best basically better

A wise man once said, “Baloney’s
basic worth is unaffected by the man-
ner in which you slice it.” Maybe so
for baloney...but certainly not for
sound recording tape. Slicing, or to be
technically correct, slitting quarter-
inch ribbons of tape from the 42-inch-
wide master web in manufacture
takes a pretty sharp eye. This slitting
operation is important to your pleas-

ure since the closer the tape comes to
being dimensionally perfect, the
better is the azimuth relationship
between the recorded signal and the
reproduce head. Like it in plainer Eng-
lish? Then consider some examples of
poor slitting...and what they sound
like.

““Drunken” slitting and others.
Variations from the ideal occur if tape
is too wide, too narrow, or if its width
varies. If the tape is too wide, it may
actually override the guides on your
tape deck. If the tape is too narrow, it
may see-saw as it passes by the head.
Either way, you're in trouble. Varia-
tions also occur if the edges are not
straight. One such variation goes by

March, 1966

the name of “drunken” slitting. Sound
bad? You bet. The edges snake even
though the width is constant (see
drawing). As a result, on playback the
output varies as the tape weaves past
the reproduce head...causes a war-
bling of the signal. This is a type of
distortion the human ear is most sen-
sitive to. You wouldn't like it.

Drunken slitting, a dramatization

Quality-control makes the differ-
ence. Standard industry specification
calls for a tolerance on width of =
.002 inches. To start, we hold ours to
=+ .001 inches. And to make things
more interesting we make our test
over a twelve inch span to equal or ex-
ceed guide spacing on most tape re-
cording equipment. Next, not relying
on eyeball tests as others do, we test
for drunken slitting or fluted edges by
actually running the tape with a
recorded short wavelength signal
through a tape recorder. This “drunk-
ometer” test helps us spot any tape
that’s had even one beer. The slight-
est whiff, and out it goes. Lastly,
Kodak Sound Tapes have to go under
the microscope where we watch for
rough or dirty edges. When you buy
Kodak Tapes, you know they're clean.

Rl L G
¥ i 2 i i
""'««‘,g & e ’
< e % 7 e
\‘s\ z G & g
e i i o
. Kodak'
Kodak;
T TRADEMARK
=
A
..8" 3
el =
L
\1
;

USRS >

Best base better? Strength and
toughness sound like they mean the
same thing...but they don’t quite
when it comes to a tape base. Take a
piece of spaghetti. It's stronger when
it's dry...but tougher when it's wet—
harder to break, that is, and not just
because it's slippery. Designing a
tape base, you're always up against
the problem of making it strong so it
doesn’t stretch...and tough so it
doesn’t break. Today’s DUROL base,
the best there is, is now more resis-
tant to shock abuse and carelessness.
It's even tougher than before while it
still retains the strength that made it
famous.

i et O AR

1250 f1. o 1% mil DUROL Base § TV "°
ﬁ BTANDARD PLAY 31A

REGORDING
[ p—

Kodak tapes—on Durol and Polyester
bases—are available at most elec-
tronic, camera, and department
stores. To get the most out of your
tape system, send for free, 24-page
“Plain Talk” booklet which covers the
major aspects of tape performance.
Write: Department 8, Eastman Kodak
Company, Rochester, N.Y. 14650.

EASTMAN KODAK COMPANY, Rochester, N.Y.

Circle Item 15 on Tech Data Card

WWW.americanradiohistorv.com
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are mounted on a recessed panel at
the rear of the cabinet (Fig. 4).
Rubber feet are installed on the bot-
tom and on one end of the cabinet,
and a handle is installed on the other
end. The top is left clecar so that
the audio generator can be placed
on top of the transmission sct during
operation (Fig. 5).

Using the Transmission Set

The layout of the front panel is
shown in Fig. 6. First, connect the
audio generator to the input of the
transmission set, then the output of
the transmission set to the micro-
phone input of the audio console.
Before turning on the audio gen-
erator, place the output/noise test
switch on “short.” Now turn on the
audio generator. This protects the
circuit under test from high audio
levels while setting up. Next, set the
modulation reference-level switch to
100% . Set the trimmers to the cen-
ter of their ranges. Set the calibrated
attenuators to “0” on their response
scales. Place the meter range switch
on + 14 VU input. Set the combi-
nation of level preset pads 1 and 2
for about 65db, with approximately
equal attenuation in each pad. Final
adjustment of these pads will be
made shortly. Sct the output imped-
ance to match the input impedance
of the console. (If testing a high-
level input, less attenuation is
needed.)

Sclect the desired refercnce fre-
quency on the audio generator, and
set the output of the generator to
give “0” on the VU meter. All con-
trols on the equipment under test
should be set for normal operation.
Set the output/noise test switch to
“audio.” Next set the level preset
pads so that the modulation meter
reads within ¥2db of 100%. Then
trim the level to exactly 100% with
the 100% trimmer. Now set the
modulation reference-level switch
to 85% (AM transmitters only; omit
this step for FM transmitters), and
adjust the trimmer for exactly 85%
modulation. Follow this procedure
to check the 50% and 25% levels.
If it is not possible to trim exactly
to the desired level, change level
preset pad 3 by 1db and try again.
When any level preset pad is
changed, all the reference-level trim-
mers must be readjusted. Once ail
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the reference levels are set, do NOT
make any further adjustments of the
level-preset pads or the trimmers.

Running the Proof

Start by measuring the distortion
at the reference frequency. Begin
with the 100% level; then change
the sensitivity of the distortion meter,
change the modulation reference
level switch to 85%, and read dis-
tortion at that level. In measuring
at the extreme frequencies on an
AM transmitter, it is somectimes de-
sirable to start at the 25% modula-
tion level to avoid overloading the
transmitter while tuning the distor-
tion meter.

The audio generator is changed
to the next higher desired frequency
and the generator adjusted to “0” on
the VU meter. The modulation ref-
crence-level switch is then changed
to 100%, the calibrated attenuators
are adjusted for 100% modulation
on the modulation meter, and the
reading from the response scale
logged. Then the modulation refer-
ence-level switch is changed to 85%
and the calibrated attenuators ad-
justed for 85% modulation as
shown on the modulation meter.
(This and further adjustments of the
calibrated attenuators at each fre-
quency will normally be either zcro
or at most 0.1 or 0.2db. A greater
change indicates either trouble in
the equipment under test or a
change in the reference level.) The
same is true for 50% and 25%
modulation. Now return to 100%
modulation to read and log the dis-
tortion for this level. Then drop the
level to 85% and read and log the
distortion. Use the same procedure
for 50% and 25% modulation. The
distortion can also be read while
measuring the response.

Now change the audio generator
to the next higher frequency and
follow the same procedure for the
rest of the desired audio frequencies.

Work Sheet

The work sheet shown in Fig. 7
(page 38) can be used to facilitate
running the audio proof of perform-
ance. It is not filed with the proof,
but is used to provide an orderly way
of recording the readings. The in-
formation is then copied into the
proper places on the finished report.

Also, this form shows all necessary
measurements so that none is for-
gotten. It contains the audio fre-
quencies used, as well as the toler-
ances allowed by the FCC for both
AM and FM. All of the basic specs
are included on the form for easy
reference. The FM response limits
are taken from the standard 75-
microsecond pre-emphasis curve and
lower limit so that while running the
proof one can tell at a glance that
all measurements are within limits.

The form has space to make a
change in any measurement, if the
initial measurement should be out of
tolerance, or if it is desired to check
a reading. This additional space can
be used to shift the audio-response
measurements, if necessary, when
measuring the response of an FM
transmitter. Also there is space for
two additional audio frequencies if
others are to be measured.

The transmitter meter readings are
not nccessary as part of the proof,
but these readings show that the
transmitter is operating within the
required license values. They also
make a good refercnce to ascertain
whether the transmitter is operating
the same as during the previous test;
and they provide a good standard
from which to work if trouble de-
velops.

Cost

The VU meter must have good
frequency response. The one used in
this unit is a Weston meter removed
from a console and sent through a
repair and calibration cycle. A new
meter of this type costs about $75.
The two Altec calibrated attenua-
tors cost about $75. The UTC HA-
108X transformer costs about $20;
a smaller transformer could be used,
such as the UTC A-21 for $12, but
with high output levels, low-fre-
quency distortion can result because
of the smaller size of such a trans-
former. A shiclded transformer is a
must. The cabinet and hardware
cost about $10; the switches, about
$15; and resistors, about $15. The
figures are approximate because
the unit was built from parts on
hand in addition to parts purchased
specifically for the project.

The total cost of the unit is about
$200. A
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THE BBRG MARK VIII AUTOMATIC GAIN CONTROL VIDED AMPLIFIER

The Mark VIl is available in two models:
one for use in studios where loca!l drives
can be supplied, and the other where its
drive pulses can be derived from composite
video signals originating outside the studio,
or from VTR's. Both models have full color
capabilities, designed to compensate for
both video and set-up levels over a +6 db
range. For price and delivery information
contact Ball Brothers Research Corpora-
tion, Video Marketing, Boulder Industrial
Park, Boulder, Colorado.

» Solid-state designed and built in the lab-
oratories of Ball Brothers Research Corp.

Provides continuous monitoring of video
levels from a variety of signal origination
equipment.

Automatically adjusts video gain and setup.

Ideally suited to follow film chains and (ive
cameras, or network originations.

Prevents video signal distortion when used
ahead of transmission systems or video
tape recorders.
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Those R&D
eggheads have
fouled us up
again.

They called our bluff,
met our design
objective, raised

us two operational
modes and hit the
jackpot-The PCA-1

(Program Controlled Amplifier)

A modest $990.00"

*(U.S Funds, F OB Torcnto. Duty and Brokerage Fees Included)

Pc‘~‘

h’or//;
ern £1,.,
:w.f', 1 ;f’,ff”l(‘

... tantalizing, isn’t it?

1065-2

CONTR
AMPLiFigy Oltep |

All we asked the iab to develop was a simple forward
acting solid state limiter, with 30:1 ratio, fast attack,
low distortion, ““Set and Forget” operation. Then they
surprised us with multifunctional circuitry—a bonus
of two additional operating modes essentially for the
same price.

The automatic leveller has a 40 db range—and that's
about twice as good as the competition — plus an
audio external controller. Given some modicum of
sophistication, you can even juggle a constant or
three, and the PCA-1 functions imperturbably as a
limiter and an automatic leveller. Simultaneously.
And if this little introduction isn’t intriguing enough,
you should see the specs. Those PhD’s of ours really
came up with a lallapalooza. For details write to:

% Northern Flec/ric
COMPANY LIMITED

S

Circle ltem 17 on Tech Data Card
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Now you can stop feeling wishful —and wistful. Here's a
second-generation solid state monochromatic symchronizing
generator with optional plug-in modules for complete colour
operation.

It uses special patented coincident gate solid state circuitry
for exact timing, producing rock-solid stability and superbly
shaped pulses. Provides all standard EIA pulses — and these
pulses are impeccably clean, with virtually no overshoot or
cross-talk. The quality-controlled solid state components are
all mounted on epoxy-glass printed circuit boards, contained
in diecast aluminum frames. Every module is plug-in — and
you even have a plug extender when required for easy main-
tenance on all components from the front of the unit.

At a mere $1,990 for the monochromatic version you may well
wonder just how good is it? For starters, remember that it's
designed and manufactured by the same team that built the

U.3. tunds, FOB TForonto, duty and brokerage included: merety $1,9906.00

Still wishful syncing?

viden routing system for CBS, New York. Then rememter that
this is a second-generation solid state unit, already thoroughly
field-proven on network originations under the mast critical
conditions. For the definitive clincher, just write us for com-
plete specifications on our R-22240B. You'll discover, inci-
dentally, that our delivery dates are just as attractive as per-
formance and price. 1065-4

% Northern Flectric

COMPANY LIMITED

For specifications, wiite: Department 9950, Belleville, Ontario, Canada

Circle ltem 17 on Tech Data Card
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222248 P4 s Leck module:

R22251 Co%cur Stancard with **“hremalock’ : §1,200°

All prices in U.S. funds, FOB Toronta, duty and brokerage included.

Here’s your colourful answer!

Colour us economical! You can completely convert our sync
generator to local colour for only $1,420! And look at these
options: BURST FLAG module is fully adjustable for width,
position and amplifude, locks to either internal or external
31.5Kc signal, provides 4V peak-to-peak negative going burst
flag pulse for keying colour burst. COLOUR STANDARD pro-
duces two precise 3.579545Mc 2V peak-to-peak NTSC colour
subcarriers. Phase is continuously variable through 360° to
compensate for cable delay. A 315 Kc reference signal locks
generator master oscillator to colour subcarrier, There's even
a 2.8V colour subcarrier into 1,000 ohms test output. The
"“"CHROMALOCK” synchronizes colour subcarrier phasing with
network/remote colour burst on composite video signals . . .
detects loss of master colour burst . . . automatically reverts
generator to freerun colour operation.

If you're concerned with locking faultlessly to network sync,

our PULSELOCK module locks local sync to any master net-
work or remote sync, has slow and fast lock modes, has
phase adjustment for local pulse positioning, provides exact
vertical lock to any network or remote signal — monochrome
or colour. Operate this pulselock module at the sync genera-
tor itself, or by remote control cable from any convenient
point. Another optional module, the LINEARITY PATTERN,
provides four convenient test patterns: vertical bars, horizontal
bars, grating, and window; for monitor and camera alignment,

% Northern Floctric

COMPANY LIMITED

For specifications, write: Department 9950, Believille, Ontario, Canada

Circle Item 17 on Tech Data Card

March, 1966
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Take

me out
to the
ball game

1065-3

42

And if you want to know the name of the game, it's called PROFIT. This

solid state portable audio broadcast console lets you handle any remote with
complete equanimity. (You can even run two or more in tandem for
complicated multi-mike jobs.) And this is a truly failsafe unit: optional
rechargeable NiCad batteries float acrass the AC supply as insurance against
local power failure; you have two-line alternative outputs at 4-18 dbm.

Now take off the snap-on front and back covers. You'll find four microphone
inputs with XLR connectors; a line level input 418 dbm; built-in 1000 cps

test oscillator; PA output with separate gain control; headset monitoring jack;
even provision for order wire and telephone handset.

With all these solid state features going for you, the price is almost ridiculous.
A mere $680, US funds, FOB Toronto, duty and brokerage included.

)Nor/ﬁern Flectric

COMPANY LIMITED

For specifications, write Dept 9950, Belleville, Ontario, Canada.
Circle Item 17 on Tech Data Card
BROADCAST ENGINEERING



CARTRIDGE CARE

FOR BROADCAST
TURNTABLES

The magnetic pickup cartridge in
the tone arm of your turntuble can
be the weak link in your audio chain
it it has been neglected, damaged, or
worn out. Let’s look at a few basic
types of professional cartridges to
sce how they operate. Then we’ll
sce what can be done, short of toss-
ing them out for new units, to put
them back into effective working
order.

Cartridge Types

One of the most popular cartridge
types used in studios, especialty a
few years ago, is the changing-re-
luctance, or variable-reluctance, car-
tridge (Fig. 1). This type uses a
fixed permanent magnet attached to
a pair of pole pieces cach of which is
surrounded by a coil of wire. The re-
maining ends of the pole pieces are
connected through a small air gap
to the ferromagnetic necedle shank
which completes the magnetic path
back to the magnet. As the ncedle is

Fig. 1.

March, 1966

The variable-reluctance pickup functions by chang-
ing air gap in accordance with deviation of the groove.

moved by the record groove, the
gap between the free end of the
needle shank and the pole-picce
cnids changes length, causing a vary-
ing reluctance in the gap. This vary-
ing reluctance in the magnetic path
causes a variation of flux through
the magnetic circuit and in turn
induces « varying voltage at the
terminal ends of the coil leads.

In the moving-magnet type of car-
tridge, the voltage at the output ter-
minals results from variation of the
flux through a metal core surrounded
by a coil of wire just as in the chang-
ing-reluctance type. But at this point
the similarity ceases. The changing
flux is caused by a magnet moving
in the space between a pair of pole
faces (Fig. 2). In this figure cach
sct of oppositely positioned pole
pieces constitutes a channel in the
sterco cartridge. The magnet pivots
in a rubber bearing, and the position
of the magnet with respect to the
pole-picce ends is critical. The pole-
piece ends should be close to one

by Robert B. Jackson —Quality reproduction
of disc recordings must begin at the source.

end of the nragnet for maximum
output for a given recorded level.
This alignment is assured if the
needle is kept pushed all the way
into the cartridge.

A third kind of magnetic cartridge
found in professional equipment
uses a moving coil (Fig. 3). This
cartridge is manufactured by only a
small number of firms and has cer-
tain peculiarities that make it dif-
ferent from the two types alrcady
described. The theory of opceration
is simple. A pair of coils (for sterco)
is attached mechanically to a ncedle
shank (usually made of a plastic
material).  Surrounding, but not
touching, the coils is a magnet
shaped so that its flux lines pass
through the coils. Moving the ncedle
therecby moving the coils, causcs a
voltage to be induced in the coils
which is measured at the terminal
pins.

Associated Circuitry

Because all magnetic cartridges

NEEDLE

POLE
PI1ECES

TERMINALS
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operate on the principle of changing
flux, they are all velocity-sensitive
devices. That is, if one had a disc re-
cording of a frequency sweep from
low to high frequencies and the cut-
ter excursion was held constant (i.e.
constant amplitude), then the needle
velocity would increase 10 times
(20db) per decade. This results from
the fact that:

SALES ENGINEERS,
COMMUNICATIONS

With experience in such areas of
the communications industry as
telephone, micro-wave, carrier,
telephone system. For field assign-
ment to sales districts throughout
the United States, handling equip-
ment and products sales and pro-
viding technical assistance. Must
have engineering degree or equiv-
alent work experience; should be
sales-trained or sales-oriented. Un-
limited opportunity with country’s
fastest growing manufacturer of
communications cable and elec-
tronic equipment. Excellent salary,
travel allowance, outstanding
fringe benefits including insur-
ance and profit-sharing retire-
ment plans. Send detailed resume
to J. H. Bowman, Vice-President
Marketing . . .

SUPERIOR CABLE
CORPORATION
P. O. Box. 489

Hickory, North Carolina
An Equal Opportunity Employer

Circle Item 19 on Tech Data Card

<= Circle ltem 18 on Tech Data Cord

Fig. 2. Diagram of physical construction of stereo moving-magnet cartridge.

v Af
Where,

<

is the recorded velocity.
A is the amplitude of the re-
corded waveform (which
can be measured using a
microscope). and
f is the frequency of the re-
corded waveform.
The open-circuit output voltage in-
creases with frequency in the same
manner. The open-circuit stipula-
tion is included because the induc-
tive nature of the cartridge causes
the response to roll off when the
cartridge impedance reaches the load
impedance. In practice, records are
not cut at constant amplitude or
constant velocity, but according to a
compromise curve.

It is still necessary to make some
compensation for the frequency de-
pendence of the cartridge. Most mag-
netics have an inductance of approx-
imately one-half henry. This results
in an impedance of approximately
47K at 15 kc. For this reason 47K
to 50K is considered to be the
standard load resistance to prevent
the cartridge ouput from being too
great at high frequencies.

Trouble Symptoms and Causes

Occasionally something goes
wrong, and distortion instead of
music results. The following are
some common cartridge disorders
and methods used to correct them.

The changing-reluctance cartridge
will put out a beautifully clipped
sine wave that will put any overdriv-

BROADCAST ENGINEERING




cn audio stage to shame if the needle
shank is hitting one of the magnetic
pole pieces. Straightening the shank
witl correct the difficulty. The spac-
ing of the ncedle shank is very im-
portant because there is not much
room for misalignment. Also, bend-
ing the needle up toward the car-
tridge will increase the output volt-
age if it is too low.

The moving-magnet and moving-
coil types of cartridges do not have
any trouble peculiar to them. They
do fail sometimes from conditions
that affect all types of cartridges.
High temperatures, hard knocks,
and strong AC ficlds tend to weaken
the magnets.

Onc important cause of trouble
is dirt. The grease from pecoples’
hands (if only they would keep their
hands off the records!) combined
with dust from the air can make a
hard coating around the tip and
hinder its performance. Dirt around
the opening where the needle enters
the cartridge can also wreck the
performance of the unit. This dirt
should be removed using a soft
brush or a few light blasts of air.
An ear syringe can be used for this.

NEEDLE
ASSEMBLY

NEEDLE
Tip

TERMINALS

Fig. 3. Moving-coil cartridge acts as small generator to produce its output.

Is The Needle Tip Worn Out?

If everything elsc checks out prop-
crly, there is a strong possibility
that the needle tip is cither dam-
aged or worn out. Manufacturers of
phonograph ncedles recommend us-
ing a sapphire ncedle for a hundred
hours or less of actual playing time;
a diamond will last for about a
thousand hours. Even though your

needle has been in use for a longer
time, yct doesn’t sound bad, you
should check it; it may be damaging
some valuable recordings.

Here are some suggestions for
removing and replacing the needle
if you assume it is bad, together with
some notcs on what a bad ncedle
looks like.

The changing-reluctance cartridge
is the only onc that must be re-
moved from the tone arm before the

SERIES 700 BY TAPECASTER

YEARS AHEAD IN DESIGN

All solid state using highest quality silicon semiconductors
Designed to exceed NAB specifications

Full remote control features, START — STOP and RECORD PRESET
Designed for automation with auxiliary cue tone option
Premium Nortronics metal faced heads, Large illuminated control buttons
Hysteresis synchronous motor, Sclid stainless steel top deck plate

4 TArmCASTER
OB 10O

Model 700-RP $450.00

Model 700-P $300.00

NAB SHOW BOOTH No. 230
WEST EXHIBIT HALL

TAPECASTER ELECTRONICS

March, 1966

Box 662, Rockville, Maryland 20851

Circle Item 20 on Tech Dota Card

WWW.americanradichistorv.com
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SOUND IDEAS
KEYED
TO YOUR NEEDS

TC-12
Custom Turntable

AS-500 Stereo
Studio & Remote Unit

=

Sparta-Matic 800 Series
Cartridge System

" —
s b

Sparta-Matic 300B Series
Cartridge System

INTRODUCING ﬁ;ﬁ
THE NEW SPARTA L y°"m"°"055§§"ﬂns
FAMILY OF CONSOLES!

Four new consoles—each one keyed to the needs

of broadcasters everywhere. Stereo and Monaural

NEW consoles for studio and remote use, all completely
ADDRESS transistorized and designed with the ultimate in
TOO! flexibility built-in. See the new SPARTA family and Sparta-Matic 600 Series
many other new innovations at NAB Booth 246. Stereo Cartridge System

‘ PA kTA ELECTRONIC
CORPORATION

5851 FLORIN-PERKINS RD. SACRAMENTO, CALIF. 95828
PHONE: (916) 452-5353

-

Hoo mm. mm o
| 6000866 |

Circle Hem 21 on Tech Data Card
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offers new 1 kW PEP
tetrode for SSB with
highest linearity—at least
-40 db in typical operation

EIMAC’s new 4CX1500B power tetrode is the most linear

tube on the market; intermodulation distortion character- TYPICAL OPERATION (Frequencies Below 30 MHz)
istics under typical operating conditions are at least —40db

) ) DC Plate Voltage 2500 2750 2900 volts
at all drive power levels from zero to maximum. The new
o ) deb ) DC Screen Voltage 225 225 225 volts
tube is .ldeal. for 'adva.nced single sideband transmnttgrs DC Grid Voltage 34 -34  —34volts
demanding high linearity to avcid channel-te-channel in- Zero-Signal DC Plate Current 300 300 300 mA
terference. The 4CX15008 is the product of a four-year Single-Tone DC Plate Current 720 755 710 mA
development study which included optimization of internal Two-Tone DC Plate Current 530 555 542 mA
tube geometry by computer techniques. Ratad maximum Driving Power 15 1.5 1.5 watts
plate dissipation of this radial beam tetrode is 1500 watts, Useful Output Power 900 1100 1100 watts
and control grid dissipation rating is 1 watt maximum, Intermodulation
) S ) Distortion Products
Because the 4CX1500B has very low grid interception
. . o . 3rd Order -38 -40 -40 db
(typically less than 1.5 mA grid current), it is possible to
. ) " . 5th Order —47 —-48 -48db
drive the grid positive without adverse effects upon the
distortion level; the tube is therefore recommended for
Class AB, linear amplifier service. For further information, EIMAC
write Product Manager, Power Grid Tubes, or contact your Division of Varian
nearest EIMAC distributer. San Carlos, California 94070 ®

We have a new brochure
entitled “Single Sideband.”
Write for your ‘copy.

""See EIMAC at N.A.B. — Booth 408-410-412"
Circle Item 24 on Tech Data Cord
March, 1966 47



Cartridge Care

(Continued from page 45)

NEW TIP

7 WORN TIP

Fig. 4. Worn tip at right shows chisel shape that destroys record grooves.

ncedle will come out. Some models
made in later years avoid this in-
convenience, but the turn-a-rounds
are best handled this way.

The first rule for successful needle
handling is to not grab the needle
shank. Take hold of something larg-
er. All these ncedles are surrounded
by a housing having some sort of
handle to grasp. The only necdle
without such a handle is in the
moving-coil cartridge; generally it
has to be returned to the manufac-
turer in the cartridge for servicing.

If you have a microscope with a
magnification of 50X to 90X or
more, you may want to look for
yourself. If you don’t have one, your
needle-and-cartridge jobber has. The
most important thing to remember
is to look in the direction of groove
travel to note the wear. Hold the
needle so that you are looking along
the shank with the ncedle tip point-
ing horizontally. A new tip has a
spherical end at the tip of a cone
(Fig. 4). The radius of the sphere is
between .0005 and .0012”, depend-

ing on the tolerances held by the
manufacturer and whether the nee-
dle is used for stereo or monophonic
records. A worn tip will look like a
cone with a chisel at the end. A
tip with this shape will soon ruin a
record. The first damage is done to
the high frequencies and might go
unnoticed to the less critical ear.
The highs are removed because the
wedge at the ncedle tip assumes
the general direction of groove trav-
el. The low frequencies have such
gradual deflections that they appear
to be straight and the chisel edge
slides through; but the higher fre-
quencies call for quicker side move-
ments of the tip and are consequent-
ly straightened out by the worn tip.
Eventually, the whole record will be
literally erased.

Conclusion

With a reasonable amount of care
and maintenance, a magnetic car-
tridge will last indefinitely. Since the
only moving parts are contained in
the replacement needle, you can
give your cartridge a complete over-
haul simply by replacing this assem-
bly. A

m] [u] =] =} |=] =} Iu] Im} I=] iu] IS} iu] =} =} 10

OEONORDEORORDS O8O ED

H
oo

WRITE FOR COMPLETE DETAILS

and here are just seven reasons why . . .

1. Automatic recycling is standard on all AEL models.
2. Total running time meter provided.
3. Designed for remote control — compatible with
most commercially available control equipment.
4. One button operation.
5. Completely self-contained.
6. AM-1KA occupies less than 7 sq. ft. floor space;
and FM-1KA under 5 sq. ft.
1. Complete accessibility.

Circle item 23 on Tech Data Card

=

A merican Eleclronlc Iluboroiorles, inc.

P. O. BOX 552, LANSDALE, PENNA. 19446 « (215) 822-2929
Cable Address: AMERLAB Lansdale s TWX: 510-661-4376

OROEOEOROEOEOEOSOROROEOE

OROE0ON0OROE0O RO

OMOE

Visit AEL at the NAB Convention
Continental Room, Booth 313 D

BROADCAST ENGINEERING



Fidelipac will continue to be the leading tape
cartridge in the broadcasting industry.

The reason is simple. Fidelipac is made to such high stand-
ards that cartridges manufactured in 1957 are still being used
today. And the Fidelipacs you buy today are even better. For
example, we have now incorporated Teflon®* pads into
Fidelipac to reduce friction and noise and increase tape life.

Fidelipac meets NAB standards, reflecting the high quality
demanded by the broadcasting industry. As a result, over
99%/¢ of the stations that use cartridge equipment use Fideli-
pac. So, if you are about to add cartridge equipment at your
station, welcome to the Fidelipac club.

And how about your own projection?

TV weather and newscasts benefit from the use of slides.
Telefader Twins will add smoothness and production value
by giving you a full range of optical effects — fades, dissolves,
supers and flashes. You can purchase a set with TelePro 6000
projectors or separately. They fit most standard projectors.
If you use only one machine, you can purchase a single Tele-
fader. Single or double, Telefader will add visual interest to

your shows,
*Dupont trademark

WWW-americanradiohistorv-com

1elePro Indusiries, InG

Cherry Hill Industrial Center
Cherry Hill, N. J. 08034
Tel. 609-424-1234

Circle Item 22 on Tech Data Card




INVESTMENT TAX

by Ralph H. Butz—If you are involv-
ed in purchasing decisions at your

station, here are some economic facts

CREDIT ON EQUIPMENT

The 1962 business tax law, auth-
orizing business firms to deduct from
their tax liability a certain percent-
age of the cost of new or used equip-
ment purchases, has benefited the
Treasury Department as much as
the businesses that purchased equip-
ment for replacement or expansion.

The expansion of small busines-
ses, since investment tax credit has
become an allowable deduction, re-
flects a reversal of the trend that
prevailed before the new tax law
became effective. A recent survey in

to remember.

one state (Pennsylvania) by the Na-
tional Federation of Independent
Businesses, indicated that the aver-
age net profit of small manufactur-
ers was $20,000 per year. At a tax
rate of 30%, this indicates an aver-
age tax bill of $6,000. If each of
these businesses had qualified for
the investment tax credit of 7% on
$25,000 equipment purchases, each
would have becn entitled to $1,750
tax credit.

Projecting these figures on a na-
tional scale, the loss to the U.S.

Treasury appears to be about $313
million. However, because of added
equipment and resulting expansion,
some 1,400,000 workers were added
to payrolls, paying new taxes total-
ing about $450 million. The net re:
sult was a profit of approximately
$137 million for the Treasury.
Some businessmen complain that
the formula to compute tax credits
1s too complicated. As a result, some
equipment buyers have not taken

® Please turn to page 86

EXPANDABLE
SOLID STATE

TAPE DUPLICATING

SERIES 235 TAPE DUPLICATING SYSTEMS FROM $1,995.00 \

A Viking 235 tape duplicating system takes the worries out of your tape reproduction
problems. You are assured of high quality copies every time.

The 235 system has built-in fail-safe protection so even unskilled personnel can operate
the simple push buttons and calibrated controls. Choose from models for one, two or four
channel simultaneous duplicating, at speeds to 15 IPS. As your production grows, add up
to 10 slaves without changes or additions to the original electronics.

Series 235 tape duplicating systems are priced and specifically designed to meet the needs

of independent studios, electronic teaching and audio visual departments.

SERIES 235

50

N

Low on price, high in performance - for example, a basic one master, one
slave two channe! system, complete with electronics in console $1,995.00.

As above but with three slaves, complete $2,695.00.
Please write to Customer Service Department for complete information.

-
ING of miNNEAPOLIST
9600 Aldrich Ave. S. Minneapolis, Minnesota, 55420

J

Circle 1tem 25 on Tech Data Card
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STATEMENT OF WELCOME

by
Vincent T. Wasilewski, President

of the
NATIONAL ASSOCIATION OF BROADCASTERS

It is with great pleasure that I welcome you to the
44th Annual Convention of the National Association of
Broadcasters.

All of us on the NAB staff appreciate this opportunity
to meet with you; to give serious consideration to the
issues confronting our industry and to discuss and plan
for the future with you.

This Convention will provide us not only with the
opportunity to meet old friends in the spirit of fellow-
ship, but will help us gain new information about the
rapid technological changes in our industry. This year,
too, will offer an opportunity to rededicate ourselves to
those ideals of self-discipline and self-regulation which
form the foundation of our profession and which have
allowed the continued growth and prosperity of broad-
casting while it has served the interests of the American
public.

All of us working together can operate as a viable,
economic force in our society and serve affirmatively.
constructively and with enthusiasm—to the benefit
of all.

Vincent T. Wasilewski

President

National Association of
Broadcasters

SRl



WELCOME TO THE 20TH NAB
BROADCAST ENGINEERING CONFERENCE

By

George W. Bartlett
Vice-President for Engineering
NATIONAL ASSOCIATION OF BROADCASTERS

With the sounding of the chairman’s
gavel at 10:30 sharp on the morning
of March 28, 1966, over ten months
of diligent planning and preparation
will unfold, ushering in the 20th con-
secutive Broadcast Engincering Con-
ference held in conjunction with the
annual NAB Convention.

Aguin, the Conference and Con-
vention are providing us with the op-
portunity to employ such descriptive
phrases as “bigger and better,” “the
greatest of all times,” and “the largest
in the world™ as our attendance breaks
all records and our exhibit arca be-
comes larger and larger. It is truly a
public-relations man’s dream, as an
inexhaustible supply of superlatives is
needed to extol the size and grandeur
of this passing parade.

This year, your planning committec
has once again developed a  star-
studded program, including papers of
interest to all segments of the industry
which undoubtedly will tempt the ap-
petite of all those in attendance. Pro-
vocative the Emergency
Broadcasting System, Radio Automa-
tion, and Color Cameras, and the ever-
popular FCC Technical Pancl have
been included on this vear’s program.

pancls on

Individual papers on every conceiv-
able broadcast subject
have been abundantly sprinkled in be-

engineering

tween. In all, 20 papers and four pancl
sessions will be presented.

Each conferee will also have the
opportunity of attending three engi-
neering luncheons featuring the finest
specakers obtainable, plus the
socializing so necessary to assure the
orderly exchange of ideas. Over 80,000
square feet of exhibit space will be
utilized by 90 exhibitors to cxpose all
in attendance to the greatest array of

usual

broadcasting equipment ever assem-
bled under a single roof.

Broadcast engineering is a dynamic
profession constantly concerned with
thoughts. and new
techniques. Innovations are continual-
ly coming to the forefront which pro-
duce radical changes in our methods
of operation and our thinking. We
must constantly be alert to these
changes and strive to be tully informed
of these new developments. These are
challenges which require aggressive
leadership and positive forward think-
ing.

It is with this background that 1
take this opportunity, on behalt of the
Association and the Broadcast Engi-
neering Conference Committee, to wel-
comce vou to the 20th Annual Broad-
cast Engincering Confercnce. The pro-
gram was planned with vou specifically

new ideas, new

in mind and was tailor-made to fit
vour cvery need. [ hope vou will take
maximum advantage ol its every op-
portunity and carry back to thosc at
home the knowledge and experiences

gained at this gathering. A
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Agenda

20th NAB Broadcast Engineering Conference

10:30 AM
12:30 PM

9

:30-2:40 PM

9

:40-3:05 PM

3:10-3:20 PM

3:25-4:10 PM

4:15-4:40 PM

4:45-5:15 PM

9:00-9:25 AM

9:30-9:55 AM

Monday, March 28

Joint session with management for opening of convention.
Enginecring Conference [ unchcon—Williford Room
Presiding: Benjamin Wolfe, Vice-President for Engineer-
ing, Westinghouse Broadcasting Company, Inc.
Speaker: Georges Hansen, Director of the Technical
Center, European Broadcasting Union (EBU).

Monday Afternoon

Presiding: Philip B. Lacser, Manager of Engineering,
WTMI Radio & Television, Milwaukee
Coordinator: William S. Duttera, Director, Allocations
Engincering, National Broadeasting Company, Inc.
Opening of the Conference—Vincent T. Wasilewski, Presi-
dent, NAB
Researches in Loudness Measurement—Benjamin B. Bauer,
Vice-President for Acoustics & Magnetics, CBS Labs.
NAB Engincering Advisory Committee Report—Clyde M.
Hunt, Chairman, NAB Enginecring Advisory Commit-
tee; Vice-President for Enginecring, Post-Newsweek Sta-
tions
Emergency Broadcasting System Panel
Moderator: Clure H. Owen, Manager of Allocations,
American Broadcasting Companies, Inc.
Panclists:
Arthur F. Barriault. Washington Representative, Na-
tionat Industry Advisory Committee
Joseph F. Keating, Vice-President, Programs & Opera-
tions, Mutual Broadcasting System
Thomas O’Brien, Vice-President, WABC News
Thomas H. Phelan, Mgr., Technical Facilities & Main-
tenance, National Broadcasting Company
Davidson M. Vorhes, Vice-President, Operations &
Engincering. CBS Radio
A New Portable Television Recording Camera—Joseph
M. King, Broadcast Applications Director, Westel Co.
Modern Equipment for Measuring TV Transmission Sys-
tems—Dr. Herbert Mangold, Rohde & Schwarz

Tuesday Morning, March 29
Radio

Presiding: J. B. Epperson, Engineering Vice-President,
Scripps-Howard Broadcasting Company, Cleveland
Coordinator: Leslie S. Learned, Dircctor of Engincering,

Mutual Broadcasting System, New York
A New Concept for Radio Broadcasting of Commercials
—W. M. Fujii, Ampex Corporation
ABC Remote Control and Automatic Logger—Robert M.
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Morris, Staff Consultant, Engineering Department, Amer-
ican Broadcasting Companies, Inc.

10:00-10:25 AM Units of Measurement in Equipment Performance—W. I.
Kabrick, Advance Development Engineer, Gates Radio

Company
10:30-10:55 AM (to be announced)
11:00-11:10 AM Remote Control Operation of Turntables—Stephen F.

Temmer, Gotham Audio Corporation

11:15 AM-12:10 PM Automation Pancl
Moderator: Wilson Raney, Chief Engincer, Cowles
Broadcasting Service, Inc., Memphis, Tennessee
Panelists:
James H. Butts, Director of Programming & Engineer-
ing, Mullins Broadcasting Co., Denver. Colo.
Eldon Kanago, Chief Engincer, KICD, Spencer, lowa
Allan T. Powley. Chief Engineer, WMAL AM-FM-
TV, Washington. D. C.
Ross H. Beville, President, Broadcast Electronics
Don W. Clark, Continental Electronics Mfg. Co.
Danny Coulthurst, Eng. Dir., International Good
Music, Inc.

Television

Presiding: Russell B. Pope, Director of Engineering,
Golden Empire Broadcasting Company, Chico, Calif.

Coordinator: James W. Cooper, Director of Engineer-
ing, WFAA AM-FM-TV, Dallas

8:45-9:10 AM Sctup Facilities and Operational Tests to Assure Quality
TV Camera Signals—N.L. Hobson, RCA

9:15-9:40 AM Color Film for Television—John R. Whittaker, Photo-
graphic Engineer, CBS Television Network

9:45-10:10 AM Automatically Controlling the Performance of a Color

Film Camera—Hugh H. Martin, Engineering Consult-
ant, General Electric Company
10:15-10:40 AM Testing the 4-V Color Film System—Frank Haney. Man-
ager, Audio & Video Systems, American Broadcasting
Companies, Inc.
10:45-10:55 AM SMPTE Color Television Subjective Reference Test Films
__John M. Waner, Board of Governors, SMPTE
11:00-11:25 AM CBS Expericnce With Plumbicon Color Cameras—Rich-
ard Strecter, Senior Project Engincer, CBS Television
Network: and Robert Cobler, Manager of Maintenance
& TVR, CBS Television Network
11:30-12:15 PM Color Camera Pancl
Moderator: Benjamin Wolfe, Vice-President for Engin-
cering, Westinghouse Broadcasting Company
Paneclists:
R. E. Putman, Manager, Audio/Video Development
Engincering, General Electric Company
Norman N. Parker-Smith, Studio Development Man-
ager, Marconi Company Ltd.
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R. T. Cavanagh, Gen. Mgr., Studio Equip., North
American Philips Company
Dr. H. N. Kozanowski, Radio Corporation of America
Dale Buzan, Mgr., TV Studio Equip. Design, Sarkes
Tarzian, Inc.
12:30 PM Engineering Conference Luncheon
Presiding: James D. Parker, Director, Transmission En-
gineering, CBS Television Network, New York
Speaker: John Chancellor, Director, Broadcasting Serv-
Speaker: John Chancellor, Director, Broadcasting Ser-
vice, United States Information Agency

Tuesday Afternoon
No sessions scheduled to permit delegates to visit exhibits and hospitality suites.

Wednesday, March 30

Presiding: Clure Owen, Manager of Allocations, Amer-
ican Broadcasting Companies, Inc.

Coordinator: Russell B. Pope, Director of Engineering,
Golden Empire Broadcasting Company, Chico, Calif.

9:00-9:25 AM Automated Switching Center—Robert D. Post, Engi-
neering Department, National Broadcasting Company
9:30-9:55 AM Techniques for Multiple Generation Color Video Tapes—

Today and Tomorrow—Charles H. Coleman, Senior
Staff Engineer, Ampex Corporation
10:00-10:25 AM Remote Control of High Power TV Transmitters—Radio
Corporation of America
10:30-10:55 AM CBS Stop-Action Magnetic Video Disc Recorder— Adrian
Ettlinger, Associate Director, Technical Development,
CBS Television Network
11:00 AM-12N FCC Technical Panel
Moderator: Leslie S. Learned, Director of Engineering,
Mutual Broadcasting System
Panelists:
Hart S. Cowperthwait, Chief, Rules & Standards Div.
Ralph H. Garrett, Chief, New and Changed Facili-
tics Branch
Otis T. Hanson, Chief, Existing Aural Facilities
Branch
Wallace E. Johnson, Assistant Chief, Broadcast Bureau
Harold L. Kassens, Assistant Chief, Broadcast Facil-
ities Division
Harold G. Kelley, Supervision Engineer, TV Applica-
tions Branch
Curtis B. Plummer, Chief, Field Engineering Bureau
12:30 PM Engineering Conference Luncheon
Presiding: Thomas E. Howard, Chairman, Broadcast
Engineering Conference Committee
Presentation of Engincering Achievement Award to:
Carl J. Myers, Senior Vice-President and Director of
Engineering, WGN, Inc., Chicago
Speaker: Dr. Joseph V. Charyk, President, Communi-
cations Satellite Corporation

5 P



|

sl I e o D§CE!IOEH!|OD;IE_;IRAI ) O — [\;\L___
o o o s [ o - 2 m oid i O
B v o e e e P e o o : w T
D D D :] E.HUBBARD ST. g oo —

INZIE ST D D - | ::]

il .
LD O

,.
pd
x
w

]
T e R

P
z
<
(=]
>4
he)
I
1)

]
-

£
>
& 4
8
z
5
=5
o
z

(=)
]

Z
B
S,
w
=}
Z

]
3]

z
o
2

OO Ce
[]

Q,

FRANKLIN ST.
P

S.D

0

Q
[=]
z
5]
)
m
v
121

w

I

Q| [

|

N
111
e O

e ROOSEVELT ROAD

9

Jopge

MICHIGAN

UUH UD[@

A 10200 [ »

E HARRISON ST.

@ L&

BALBO AVE,

E[EE k/%é’
RIa | B

[ @

E. BTHST
E. 9TH.ST |

=
E._I1TH.ST"

E. 13 TH. ST

LAKE

COLUMBUS

()

_ 58



Some Points of Interest
in Downtown Chicago

For more information, you can contact the Chicago Associa-
tion of Commerce and Industry Visitors Bureau, 30 West
Monroe Street, Chicago 3, 11l

Hotels and Motels

37. Ascot Inn
38. Avenue Motel
11. Bismarck
35. Conrad Hilton
36. Essex Inn
5. Executive House
13. LaSalle
18. Palmer House
30. Pick-Congress
33. Sheraton-Blackstone
7. Sherman House

Theaters

32. Blackstone

20. Goodman Memorial
22. Orchestra Hall

17.  Schubert

26. Studebaker

Transportation

Bus Stations:
9. Continental Trailways
8. Greyhound
Railroad Stations:
34. Dearborn Station
31. Grand Central Station
39. lllinois Central Station
25. LaSalle Street Station
2,3,6, 12, 14, 15, 29. City Parking Garages

Other Points of Interest

42. Adler Planetarium and Astronomical Museum
19.  Art Institute
23. Board of Trade (Observation Tower)
28. Buckingham Fountain
41. Chicago Natural History Museum
24. DePaul University
4. Marina City
1. Navy Pier
10. Prudential Building (Observation Tower)
27. Roosevelt University
40. Shedd Aquarium
16. Visitors Bureau
21. United States Courthouse

The Museum of Science & Industry is at 57th Street and
South Shore Drive (not shown on the map).
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NAB News Highlights

Record Convention Expected

Attendance at this year’'s NAB
Convention is expected to equal or
surpass the record 4175 registered
in Washington last year. The exhibit
of broadcast equipment at the Con-
vention will be the largest ever as-
sembled anywhere; the display of
clectronic gear will require four ex-
hibit halls at the Conrad Hilton—
two more than in 1964—and will
take up approximately 50,000
square feet of floor space, 12.000
more than last yvear’s record 38,000
square feet. More than 90 exhibitors
will be represented.

The Convention Committce has
approved stalf plans for arranging a
legal panel discussion as the closing
Convention feature at the Wednes-
day afternoon general assembly. The
panel, featuring outstanding legal
authorities, will be moderated by
Douglas A. Anecllo, NAB’s general
counsel.

FCC Chairman
to Address Convention

Chairman E. William Henry of
the Federal Communications Com-
mission will address the management
luncheon on Tuesday, March 29.
Mr. Henry’s acceptance of the in-
vitation to address more than 3500
radio-television executives expected
to attend was announced by NAB
president Vincent T. Wasilewski,
who will make the traditional Con-
vention keynote address at the open-
ing management lunchecon on Mon-
day, March 28.

Previously announced as the
speaker at the final management
luncheon on Wednesday is General

Maxwell D. Taylor, former Chair-
man of the Joint Chiefs of Staff and
onctime U.S. Ambassador to South
Viet Nam, who is now a special con-
sultant to President Johnson.

The Engineering Achievement
Award will be presented at the final
engineering luncheon to Carl J.
Meyers, senior vice-president and
director of engineering, WGN. Chi-
cago, in recognition of his “pioncer-
ing and experimental efforts in colo
telecasting.”

Georges Hansen, director of the
European Broadcasting Union’s
Technical Centre in Brussels, Bel-
gium, will address the ecngineering
luncheon on Monday, and John
Chancellor, director of the Voice of
America, will speiak on Tuesday.

‘FM Day’ Program

Reports on FM radio’s selling
power as a local advertising medium
and on the profitable operation of
FM stations are among thes program
features to be presented during the
traditional FM Day” rally at the
NAB Convention.

The March 27 session at the Con-
rad Hilton Hotel also will feature
a talk by Robert E. Lee, member of
the Federal Communications Com-
mission, and a report on “The
Changed Scene” in FM broadcasting
by Sherril Taylor, NAB vice-presi-
dent for radio.

Mr. Taylor and Everett Dillard,
president and gencral manager of
WASH, Washington, D. C., NAB
Radio Board member and Chairman
of NAB's FM Committee. announced
these agenda highlights:
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“Big Sales in Your Own Back
Yard With FM” A panel
presentation moderated by Ben
Strouse, vice-president and gener-
al manager of WWDC, Washing-
ton, that will feature three lead-
ing local FM advertisers.

“Make Money Now With FM” —

Another panel presentation fea-

turing Harold Krelstein, president

of WMPS, Memphis, Tenn.; Dav-

id Polinger, vice-president and

general manager, WTFM, New

York, N.Y., and Harold Tanner,

president and general manager,

WLDM, Detroit, Mich. Mr. Krel-

stein, a member of NAB’s Radio

Board, will act as moderator.

Remarks by Mr. Lee.

As in the past, the NAB program
is scheduled for the afternoon. Mr.
Dillard will preside.

The morning session, presented
by the National Association of FM
Broadcasters, will be devoted to
ideas on selling FM Radio time.

Colorcasting to be Examined

The boom in color television will
be examined-from the broadcaster’s
point of view at a “Color Conference
’66” for TV management delegates
Monday afternoon, March 28, in the
Great Hall of the Pick Congress
Hotel (a short distance from Con-
vention headquarters in the Conrad
Hilton Hotel).

William Carlisle, NAB vice-presi-
dent for station services, who super-
vises TV session arrangements, said
the Color Conference will delve into
five main areas of colorcasting—the
mechanics involved, decision-making
on equipment purchases, problems
and solutions in program production,

and promotion and sale of the end
product.

The Conference will be produced
and moderated by Charles H. Tower,
executive vice-president of the Co-
rinthian Broadcasting Corp., New
York, who is a member of both the
NAB Television Board of Directors
and its 1966 Convention Committee.

Mr. Carlisle gave this rundown on
the Conference from its opening to
its closing features:

“The Electronics of Color” A vis-
ual presentation in layman’s lan-
guage on the mechanics involved in
colorcasting by John Wentworth of
the Radio Corporation of America.
Mr. Wentworth is manager of RCA’s
Current Concept in Science and En-
gineering program.

“How to Buy Color Equipment”
Representatives of Ampex, General
Electric, North American Phillips,
and RCA will be queried by a man-
agement / engincering broadcasting
team headed by John T. Wilner
vice-president in charge of engineer-
ing for radio and TV, The Hearst
Corp., Baltimore, Md., a former
chairman of NAB’s Engineering Ad-
visory Committee. Questions also
will be invited from the floor.

“How to Program for Color” A
presentation by Carlton Winkler, the
CBS Television Network’s director
of production standards and prac-
tices, with additional remarks by
Milton Altman, NBC’s director of
scenic design in Burbank, Calif.
Both will answer questions from the
floor.

“How to Promote Color” A pres-
entation by Casey Cohlmia, presi-
dent of the Broadcasters Promotion
Associaiion, who also is promotion
manager for WFAA-TV, Dallas,
Tex.
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“How to Sell Color” A presenta-
tion by Norman E. (Pete) Cash,
president of the Television Bureau
of Advertising, New York.

Mr. Carlisle said that no tickets
or special credentials will be re-
quired for the Conference and that
representatives of Chicago stations,
advertising agencies, and station-
representative associations as well
as others interested are welcome to
attend.

Record Membership

Overall NAB membership climb-
ed to a record 3755 total during
1965. A report presented to the
Radio Board of Directors in Janu-
ary by Everett E. Revercomb,
NAB’s secretary-treasurer, gave the
following membership breakdown as
of January 1, 1966.

AM radio stations 2157
FM radio stations 933
Television stations 460
Radio and

Television Networks 7

Associate Members
(equipment manu-
facturers, etc.) 198
The over-all total of 3755 mem-
bers represents a net gain of 216
over comparable figures for Jan. 1
1965.

Comsat President to Address
Engineering Conference

Joseph V. Charyk, president of
the Communications Satellite Corp.
and former Under Secretary of the
Air Force, will address the closing-
day luncheon of the Broadcast Engi-
neering Conference on Wednesday,
March 30.

Mr. Charyk began his aeronauti-
can career in 1945 as an instructor

at the California Institute of Tech-
nology. He later joined the staft of
Princeton University and was ap-
pointed an associate professor of
aeronautics. During his six years at
this post, he helped establish the
University’s Guggenheim Jet Propul-
sion Center at its Forrestal Research
Center.

Following his academic work, Mr.
Charyk joined Lockheed Aircraft
Corp. and then Aeronutronic Sys-
tems, Inc., where he was gencral
manager of the space technology
division.

In 1959 he was appointed Chicef
Scientist of the U.S. Air Force and
later that year became its Assistant
Secretary for Research and Develop-
ment. He was named Under Secre-
tary in 1960 and was reappointed
the following year. He became
COMSAT president in 1963,

Mr. Charyk is a member of the
Technical Advisory Committee on
Acronautics of the Oflice of the As-
sistant Sccretary of Defense for Re-
search and Engineering and a mem-
ber of the USAF Scientific Advisory
Board.

Speaking at the opening day lunch-
eon, Monday, March 28, will be
Georges Hansen, director of the
Technical Center of the Europecan
Broadcasting Union.

John Chancellor, director of the
Voice of America, will be the Tues-
day luncheon speaker.

Publisher to Receive Award

The 1966 NAB Distinguished
Service Award will be presented to
Sol Taishoff, editor and publisher
of Broadcasting and Television mag-
azines.
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The presentation will be made at
the opening General Assembly of
the Convention.

Mr. Taishoff was chosen for the
honor by the NAB Convention Com-
mittee on the recommendation of
its Award Subcommittee in recogni-
tion of his “significant and lasting”
contributions to the American sys-
tem of free broadcasting.

Previous recipients include the
late President Herbert Hoover, co-
median Bob Hope, and top station
and network executives.

1966 Radio Program Clinics

Six radio program clinics will be
held this spring for personnel of
NAB member stations. This is the
third year the clinics will be held.
Registration fee for the one-and-
one-half-day meetings will be $20.

Dates and sites of the clinics are:
Monday-Tuesday, May 9-10—Port-

land Hilton, Portland, Ore.
Thursday-Friday, May 12-13 —

America Hotel, Houston, Tex.
Monday-Tuesday, May 23-24 —

Mayfair Lennox Inn, St. Louis,

Mo.

Thursday-Friday, May 26-27—Ra-
disson Hotel, Minneapolis, Minn.
Monday-Tuesday, June 6-7—Hilton

Inn, Tarrytown, N. Y.
Thursday-Friday, June 9-10—Sher-

aton Hotel, Ft. Lauderdale, Fla.

Fall Conference Sites

Beginning in 1967, Fall Confer-
ence sites of the NAB will be se-
lected from among 14 major cities,
according to a decision by the Board
of Directors. Eight Fall Conferences

still will be held each year, with the
1967 sessions set for Boston, Wash-
ington, Atlanta, Chicago, Kansas
City, Dallas, Denver, and Los An-
geles. Dates and hotels for the Con-
ferences will be decided later.

The other six cities included in
the list of 14 are New York, Pitts-
burgh, Cincinnati, St. Louis, New
Orleans, and San Francisco.

The schedule for 1966 previously
had been approved. It is:

Oct. 13-14 Statler Hilton, Dal-

las, Tex.

Oct. 17-18 Mark Hopkins, San
Francisco, Calif.

Oct. 20-21 Hilton, Denver,
Colo.

Oct. 24-25 Radisson, Minneap-
olis, Minn.

Nov. 10-11 Chase Park Plaza,
St. Louis, Mo.

Nov. 14-15 Waldorf - Astoria,
New York, N. Y.

Nov. 17-18 Queen  Charlotte,
Charlotte, N. C.

Nov. 21-22 Robert Meyer, Jack-

sonville, Fla.

Radio’s New Sounds
to be Featured

New and profitable sounds in
radio programs and commercials will
be featured at two management radio
assemblies during the Convention.

Another program highlight will be
a report on radio’s past, present,
and future by Jack W. Lee, vice
president of WSAZ, Huntington,
W. Va., and Chairman of the NAB
Radio Board of Directors.

Sherril Taylor, NAB vice-presi-
dent for radio, said that two sessions
for radio management registrants
are planned—on Monday afternoon,
March 28, and on the following
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Tuesday morning. Mr. Taylor, who
will preside at the Monday session,
said the program includes a presen-
tation of radio “Sounds of ’66,” both
live and on tape, from modern to
country and western music, from
talk and information shows to all-
news and sports.

The first session also will feature
Mr. Lee’s report and a presentation
by Earl Nightingale of Nightingaie-
Conant, Chicago, on programs that
can be both inspirational and profit-
able.

Grover C. Cobb, vice-president
and general manager of KVGB,
Great Bend, Kans., will preside at
the Tuesday assembly. Mr, Cobb is
vice-chairman of the Radio Board
and Co-Chairman of the 1966 Con-
vention,

One Tuesday program feature is
a panel presentation by the Station
Representatives Association on “The
New Sound of Radio Commercials.”
Hastings Baker, SRA’s managing
director, will moderate a panel com-
posed of Stan Freberg of Freberg,
Ltd., Los Angeles; Steve Frankfurt
of Young & Rubicam, New York;
and Howard Gossage of Freeman,
Gossage and Sh<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>