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NEW

S ENCODED

COLOR-BAR
GENERATOR

SPECIFICATIONS Now it is no longer necessary to tie up an encoder in order to produce cclor tesa

signals.

The new RIKER MODEL 5618 provides standard ENCODED COLOR BAR SIGNALS.
With a front panel switch you may select full raster or split screen presentations.
A second switch selects color bars at 100% or 75% amplitude. All-transistor cir-
cuitry assures ultimate accuracy and stability.

This new precision color test signal generator is designed for use in checkingI
studio facilities, settirg up video tape recorders, and mobile vans. Color testing at
transmitters can now be performed without requiring a video source from the stu-
dios, thus freeing facilities and personnel. The RIKER MODEL 5618 ENCODED COLOR
BAR GENERATOR releases your studio encoders for program use. i

The MODEL 5618, comprised of 2 RIKER all-transistor video modules, may be used
nnmunn as single test instrument or plugged-in with other RIKER test modules. i

[

INPUTS —Sync, Elanking, Burst Flag, 3.58 MC/S

OUTPUTS —two—either Comp or Non-Comp—
White, Yellow, Cyan, Green, Magenta, Red,
Blue—I, Q. B, W

CONTROLS —Split Screen, Full Raster, 75%
amplitude, 100% amplitude.

l
j i
Call or write today for complete details.

RUKERRINDUSTRIESS DN@OLj
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When it comes to cutting
TV switching costs
~without cutting corners...

......

.....

COHU’s got what it takes!

And that's everything you need —in stock —ready for immediate delivery from a single
source.Our modular, off-the-shelf approach to building solid-state switchers is thoroughly
proven in use. Cohu switchers now operating include one of the largest ever built—over
14 tons of solid-state gear accommodating 80 inputs and 160 outputs! Just shipped:
two identical vertical interval switching systems for Chicago’s newest UHF station.

We stock: menochrome/color switching matrix, switcher control and remote contro! units,
Stocked accessories include sync generators, genlock, color standard, colorlock, automatic
sync change-over switches, pulse and video distribution amplifiers, dot bar generators,
monitors and portable vidicon cameras. Control panels are custom-built to your specifi-
cations. Get full details direct or from your nearest Cohu engineering representative.

——— S R Box 623,
0 e 1 i ) San Diego, Calif. 92112
e el et | Phorie: 714-277-6700
ELECTRONICS, INC
April, 1966 Circle Item 2 on Tech Data Card 3

WWW.americanradiohistorv.com



pubtisher
Howard W. Sams

general manager
Donald W. Bradley

editor
William E. Burke

managing editor
James M. Moore

associate editor
Ralph M. Scott

regional editors

George M. Frese, Northwest
Thomas R. Haskett, Central
Howard T. Head, Wash., D.C.
Robert A. Jones, Midwest
George C. Sitts, East

research librarian
Bonny Howland

production
Esther M. Rainey, Manager
Paul A. Cornelius, Jr., Photography

circulation
Pat Tidd, Manager

advertising sales offices
Hugh Wallace, Sales Manager

midwestern

Roy Henry

Howard W. Sams & Co., Inc.
4300 West 62nd St.
Indianapolis, Ind. 46206
291-3100

centrat

Paul Houston

Howard W. Sams & Co., Inc.
4300 West 62nd St.
Indianapolis, Ind. 46206
291-3100

eastern

Gregory C. Masefield
Howard W. Sams & Co., Inc.
3 West 57th St.

New York 19, New York

MU 8-6350

southwestern

C. H. (Jake) Stockwell

C. H. Stockwell Co., 4916 West 64th St.
Mission, Kansas, RA 2-4417

western

LOS ANGELES OFFICE

G. R. (Jerry) Holtz

The Maurice A. Kimball Co., Inc.
2008 West Carson St., Suites 203-204
Torrance, California, 90501
320-2204

SAN FRANCISCO OFFICE

The Maurice A. Kimball Co., Inc.
580 Market St.,, Room 400

San Francisco 4, California

EX 2-3365

foreign

PARIS 5, FRANCE
John Ashcraft, 9 Rue Lagrange
ODeon 20-87

~ LONDON W.C. 2, ENGLAND
John Ashcraft, Leicester Square
WHitehall 0525

TOKYO, JAPAN

International Media Representatives,
Ltd., 1, Kotohiracho, Shiba,
Minato-Ku, Tokyo

(502) 0656

Copyright © 1988
by Howard W, Sams & Co., Inc.

BROADCAST ENGINEERING is published
monthly by Technical Publications, Inc., an
affiliate of Howard W, Sams & Co., Inc. Edi-
torial, Circulation, and Advertising head-
quarters: 4300 West 62nd Street, indianapolis,
Indiana  46206. SUBSCRIPTION PRICES:
U.S.A. $6.00, one year; $10.00, two years;
$13.00, three years. Outside the U.S.A., add
$1.00 per year for postage. Single copies are
75 cents, back issues are $1.00.

the technical journal of the broadcast-communications industry

Volume 8, No. 4 April, 1966

CONTENTS

Features
Modern FM Transmitter Design Thomas R. Haskett 15

The broadcast operator of today needs
to be familiar with current FM-
transmitter design practices; this
article summarizes them.

Radio Broadcasting in Micronesia Janet Grace Go 19
Where there are people, there is radio;
here is a description of the medium
in the Trust Territory of the Pacific.

Tower Marking and Lighting Thomas R. Haskett and 21
Part 2.—A discussion of the practical E/lton B. Chick
applications of the painting and
lighting rules.

A Versatile Patch Panel Lynn R. Williams 25
The solution one station found for
its audio-switching problems.

Equipping the Ideal Maintenance Shop Pau/ Norman 28
Effective maintenance begins with providing
adequate maintenance facilities.

The 1966 NAB Convention in Review 37
Highlights of the annual Convention
and Engineering Conference.

Departments
Letters 10 New Products 69
Washington Bulletin 52 Engineers’ Tech Data 75
Engineers’ Exchange 65 Advertisers’ Index 11
News of the Industry 66 Classified Ads 78

The scene on our cover (at WCIN,
Cincinnati) is repeated every eve-
ning at thousands of broadcast
stations. To be sure your towers

are marked as they should

be, you'll want to read [l
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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 staticn
engineer’s headache. Use a clipper
and you get distortion. Use a com-
mon limiter and you get pumping.
You could reduce moduiation levels,
But that’s not the answer,

So CBS Labcratories developed
something new. A solid state FM
limiting device that replaces com-
mon lirriters and clippe-s. And it is
unconditionally guaranteec to pre-
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(for 3O cays)

Cma Luo;..,nm“

vent FM overmodulatior and SCA
crosstalk without distorticon.

Fard to belisve it does every-

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

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

Circle Item 3 on Tech Data Card

only $695. Double that if you want
the stereo model.

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

&ﬁ# LABORATORIES

Stamford, Connecticut. A Division »f
Columbia Eroadcasting System, Tnz.




VISUAL/ALLEN...

the full line of HIGH BAND COLOR VIR
for every station’s VTR requirements

Whatever your need, there’s a Visual/Allen VTR with finest
performance for your station’s conversion to High Band Color!

TRT/HB High
Band your TRT
machines ... and
eliminate those
solid-state Allen

HB22 Allen High
Band color
conversion of
TR22s with three
options—signal

V/AS50G

A completely new
High Band VTR
economy package
with the same

RB1000 Complete
rebuilding at the
Allen Factory
transforms old
VR1000s into

NH 1000 Allen
factory-rebuilt
VR1000 Tape
Transportina
new housing.

“Sync-Lock” system plus servo high-performance Allenzied VTRs Provides most of
Servo and plus video Allen VTR with performance the deluxe
All-Band processing and electronic second to none. features of the
RF system. time base systems used in Master Video
correction. the best Tape Recorder
Master Video at a savings.
Tape Recordet.
Circle ltem 4 on Tech Data Card
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.« o brings you the best!

THE CONTINENTAL

V/A100G

MASTER COLOR VIDEO TAPE RECORDER

...where only the finest will do

And for those who demand the very best, we offer the superb
new V/A100G Master Color Video Tape Recorder — The
Continental! This all-new recorder from Visual/Allen incorpo-
rates all the features operators have sought: All Band operation
at the flip of a switch . . . routinely providing the best in High
Band Color Performance . . . with long head life.

And remember ... all Allen VTR Systems are
available for most existing VTRs as single units
... oras full field conversion kits to Allenize
for full High Band Color.

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

LOOK TO VISUAL FOR NEW CONCEPTS IN BROAOCAST EQUIPMENT

e
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If the
Electro-Voice
Model 666
picks up
sound here...

rear of the Electro-Voice Model
666 make it the finest dynamic cardioid
microphone you can buy. These holes
reduce sound pickup at the sides, and
practically cancel sound arriving from
the rear. Only an Electro-Voice Vari-
able-D® microphone has them.

Behind the slots on each side is a
tiny acoustic ‘‘window” that leads
directly to the back of the 666 Acoustal-
loy® diaphragm. The route is short,
small, and designed to let only highs
get through. The path is so arranged
that when highs from the back of the
666 arrive, they are cut in loudness by
almost 20 db. Highs arriving from the
front aren’t affected. Why two “win-
dows”? So that sound rejection is uni-
form and symmetrical regardless of
microphone placement.

The hole on top is for the mid-
range. It works the same, but with a
longer path and added filters to affect
only the mid-frequencies. And near
the rear is another hole for the lows,
with an even longer path and more

@ The holes in the top, sides and

filtering that delays only the bass
sounds, again providing almost 20 db
of cancellation of sounds arriving from
the rear. This “three-way” system of
ports insures that the cancellation of
sound from the back is just as uniform
as the pickup of sound from the front—
without any loss of sensitivity. The re-
sult is uniform cardicid effectiveness at
every frequency for outstanding noise
and feedback control.

Most other cardicid-type micro-
phones have a single cancellation port
for all frequencies. At best, this is a
compromise, and indeed, many of
these *‘single-hole” cardioids are actu-
ally omnidirectional at one frequency
or another!

In addition to high sensitivity to
shock and wind noises, single-port car-
dioid microphones also suffer from
proximity effect. As you get ultra-close,
bass response rises. There’s nothing
you can do about this varying bass
response — except use a Variable-D
microphone with multi-port ‘design*
that eliminates this problem completely.

WWW.americanradiohistorv.com

What are
all these
other
holes

for? —
s

Because it works better, the E-V
666 Dynamic Cardioid is one of the
most popular directional microphones
on the market. Internal taps offer 50,
150, or 250 ohm impedance output.
Frequency range is peak-free from 30
to 16,000 Hz (cps). Output is—58db.

To learn more about Variable-D
microphones, write for our free boeklet,
“The Directional Microphone Story.”
Then see and try the E-V 666 at your
nearby Electro-Voice professional mi-
crophone headquarters. Just $255.00 in
non-reflecting gray, complete with
clamp-on stand mount, Or try the sim-
ilar Model 665. Response from 50 to
14,000 Hz (cps), $150.00 (list prices less
normal trade discounts).

*Pat. No. 3.115.207

ELECTRO-VOICE, INC., Dept. 461V
638 Cecil Street, Buchanan, Michigan 49107

ElecthoYores

SETTING NEW STANDARDS IN SOUND!
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‘Who ever thought
Miss Brown would be

running the station’?

Certainly not Miss Brown.
The closest she ever came to
broadcasting was a man-on-the-
street interview.

But today she's a traffic manager
at an ATC-automated radio
station. And the little IBM cards
she punches out do indeed run
the station.

The new ATC punch card
programmer works in
conjunction with other ATC
equipment to give a broadcaster
truly efficient automation.

There's also a magnetic tape
control system, and a time/
sequence control system. They
work wonders, too, even
though Miss Brown isn't

in there punching.

1966

When you consider the benefits
of station automation, cost
doesn’t mean much. But
broadcasters live with budgets,
S0 you want to know what

it's going to cost.

Can you sell $65.00 worth of
extra spots a week? AM and/or
FM? That's all it takes to
automate your station. In many
cases, even less.

You can buy the system outright.
Or finance it. Or lease it.

Then you can take your

creative announcers

away from purely

mechanical control
room work, Give
them more time

to prepare better

programs. Better

commercials.

Better newscasts.

To make more sales.

Circle Item 6 on Tech Data Card
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lets you do that.
For a few hours
7177 aday or around
7/ the clock.
) And the truly gratifying
1% thing about ATC
B Systems is that you
buy only what you need
to serve your purpose—and
your budget. If you want
to expand later, you just add on.

One mare important point:

ATC came into being because a
group of broadcasters saw a need.
From the beginning we've looked
at automation through a
broadcaster's eyes.

Why not find out today how
automated broadcasting will
work for you? Who knows,

you may have a Miss Brown in
your station some day.

AUTOMATIC
TAPE CONTROL INC.

1107 E. Croxton Street
Bloomington, lilinois
309-£29-7006



How FAIRCHILD
Harnessed a
BEAM OF LIGHT
to Revolutionize

Attenuator Design!

For the first time In the history of audio
engineering a revolutionary attenuation
concept has captured the imagination of
audio and sound engineers. Up to this time
attenuation of audio circuits has encom-
passed the use of moving parts in the cir-
cuit itself. But these moving parts and their
attendant introduction of noise has been a
constant bane to quality sound reproduction.

But now FAIRCHILD has harnessed a beam
of light, eliminating moving parts from the
audio circuit, and thereby revolutionizing
attenuator design. This new design — the
FAIRCHILD LUMITEN concept — provides
absolutely noise-free attenuation forever.
And with the FAIRCHILD LUMITENS it is
possible to remotely control audio level
through exciting remote control circuits,
over hundreds or even thousands of feet,
without expensive servos — simply with
inexpensive unshielded wire.

The FAIRCHILD LUMITEN can fruly be
considered a breakthrough in audio atten-
uator design.

FAIRCHILD LUMITENS are available in
high or low impedance values and in rotary
or vertical slide types.

FAIRCHILD LUMITEN prices start from
under $20.00

Write to Fairchild — the pacemaker in profes-
sional audio products = for complete details.

FAIRCHILD

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

Circle Item 7 on Tech Data Card
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LETTERS
to the editor
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DEAR EDITOR:

I have received the February issue
of Broadcast Engineering containing
the article “Removing the Mystery
From Grounding.” I was disap-
pointed that problems of grounding
TV towers for lightning were not
discussed at all. [ believe you have
overlooked a very important aspect
of grounding techniques by leaving
this out.

I hope you can add this in the
very near future. Otherwise, I enjoy
the magazine very much.

E. P. HUHNDORFF

Operations Manager
KPRC
Houston, Texas

We're planning an article (mavbe
more than one) on lightning protec-
tion for all tvpes of broadcast sta-
tions. We expect 1o be completing
our arrangements for this soon, and
vou should be seeing the ariicle in a
few months.—Ed.

DEAR EDITOR:

Each month I look forward to
receiving a new and interesting issue
of BROADCAST ENGINEERING. | keep
them in loosc-lcaf binders for future
reference.

With all the circuits that pass
across your desk, | wonder if you've
seen some good ones for transistor-
ized turntable and microphone pre-
amps, program amplifiers, and moni-
tor amplifiers—it would be nice to
build a transistorized board.

Eb TomLIN

Chiet Engineer
KWIN
Ashland, Oregon

How about it, readers? Do yvou
have a circuit for a solid-stare ampli-
fier or preamplifier vou'd like to
share? 1f so, send it in. If we publish
it, vou'll earn some cash.—Ed.

|
1
{

KEEP TOMORROW'S
NEEDS IN MIND
TODAY WITH BELAR

FM MONITOR

~ 10D-ON

MONITOR

SYSTEM

=y

SCA MONITOR

The Belar ADD-ON MONITOR-
ING SYSTEM allows the broad-
caster to fulfill. his monitoring
requirements as the needs arise.
The basic unit is the FMM-1 Fre-
quency and Modulation Monitor
for monaural use, and when re-
quirements call for SCA, add the
plug in SCAM-1 SCA unit. For
stereo the FMS-1 Stereo unit
completes the system.

Today's monitoring require-
ments‘make this system a must.

BELAR eLectroniCs LAB.
1204 Childs Avenue « Drexel Hill, Pa.

Circle Item 8 on Tech Data Card
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These 4 identical type tubes
are about to change the size, weight and color fidelity
in television cameras




G.E. also introduces a new 2nd generation
4-V color film system.

The best color film camera on the mar-

ket is now better than ever.
General Electric has redesigned tele-

vision's most widely accepted color film

camera, the famous PE-24 —replacing

it with the new PE-240.
Four similar pick-up tubes give you
the highest color fidelity in TV.

GENERAL @3 ELECTRIC ‘

And a new separate mesh luminance
channel gives optimum registration and
resolution performance. The automatic
exposure and automatic contrast control
(black level and exposure) are impor-
tant new features in the PE-240 design.

All 4 cameras include precision opti-
cal bench and precision adjustments.

And the plug-in modular sub-
assemblies give you easy accessibility —
without disabling the system.

Built-in calibration signals and dif-
ferential monitoring are also provided.

Write to General Electric, Visual
Communications Products, 7-315,
Electronics Park, Syracuse, New York.

GE-29




MODERN FM

TRANSMITTER
DESIGN

Sales of FM transmitters have in-
creased rapidly in the 1960’s. There
are several reasons for this fact:
Many new FM stations have come
on the air; the increasing use of
stereo and SCA multiplex has de-
manded new transmitters capable
of handling these signals without de-
gradation; more foreign stations are
buying from American manufac-
turers. M - transmitter designers
have had to keep pace with sales;
consequently there are a number of
new features to be found in today’s
FM circuits.

Exciters

Nine manufacturers were sur-
veyed in preparing this report. Since
their transmitters are type-accepted
by the FCC for FM broadcasting,
they all meet FCC specifications for
frequency response, harmonic dis-
tortion, FM and AM hum and noise,
and carrier stability. Therefore these
features need no discussion. The de-
signs were found to have certain
other items in common also. All
exciters have an output of 50 or 51
ohms, unbalanced. All but one have
an RF output power of 10 watts
(the Standard Type 936 has a 5-
watt output). All but one will accept
sterco and SCA modulation from ac-
cessory generators (CCA’s FM-10D
won’t accept stereo, but the com-
pany is now building an exciter that
will). All exciters use vacuum tubes,
and two (Moseley’s LPE-10 and
Collins’ A-830-2) also use solid-
state  components. Rectifiers are
solid-state in seven exciters; Stand-
ard’s 936 uses vacuum-tube recti-
fiers, while Moscley’s LPE-10 uses
solid-state in the low-voltage supply
and vacuum tubes in the high-volt-
age supply. All exciters are available
as complete transmitters for low-
power use; the difference between a
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F0-watt exciter and a |0-watt trans-
mitter is that the latter comes with
a harmonic filter and a few more
meters.

Phase modulation (indirect FM)
is used by five manufacturers—
CCA, Gates, Rust/GEL, Standard,
and Visual. Fig. | illustrates a repre-
sentative circuit, employed by CCA
and Visual. VI is a crystal-con-
trolled oscillator, whose frequency
is 1/864 of the desired carrier fre-
quency. Since this oscillator is not
modulated, the carrier is quite stable.
V2 is a buffer and pulse shaper
driving V3, a sawtooth generator.
The arrangement employs Serrasoid
modulation (Latin serra, saw) and
involves feeding a sawtooth pulse to
the grid of modulator V4. V4 func-
tions more as a switch than an am-
plifier, producing a square wave.
The leading edge of this square wave
can be advanced or retarded in
phase by the cathode voltage fed to
V4. This voltage is supplied by V6,
the second audio stage, and con-
sists of whatever mono, stereo, and/
or SCA signals are fed through the
AF input, and the first audio stage.

by Thomas R. Haskett, Central Regional
Editor—A survey of current design practices
in FM transmitters.

The result of the audio voltage
on the cathode of V4 is to change
the phase of the leading edge of the
square wave in the V4 output circuit,
The square wave is differentiated
and the resultant signal is applied
to the chain of frequency multipliers
V7 through V14. The original fre-
quency (unmodulated) is multiplied
by a factor of 864 to produce a car-
rier frequency in the range of 88 to
108 mc. At the same time, the initial
small amount of phase shift, which
is also a small frequency shift, is
multiplied so that the output of V14
contains frequency deviations of up
to =75 ke.

Note, however, that the frequency
deviation produced in this way is
proportional to the time rate of
change of phase. The maximum rate
of change of a sine-wave modulating
signal is proportional to the slope of
the curve as it crosses the x axis.
This slope is porportional to fre-
quency (assuming constant peak
amplitude); hence, the maximum
frequency deviation is proportional
to modulating frequency. This fre-
quency response is not desired, so a

vl V2 PULSE SAW¥(3JOTH V4 vi V8
0sC SHAPER el MODULATOR TRIPLER DOUBLER
LDFJ

Vs V6 V9

1st AUDIO 2nd AUDIO TRIPLER

VIO
AF INPUT DOUBLER

V14 Vi3 V12 Vil
RF QUTPUT ~——1 poypieR DOUBLER DOUBLER TRIPLER

Fig. 1.

A typical exciter circuit employing phase modulation (indirect FM)
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vio? V108 ] v1g9 V110 =y Vil V112 . Vi3 vil4 V115
MuLT MULT MuLT MuLT MuLT MuLT MuLT MULT ™ rF amp RE
\_# OUTPUT
MX INSERTED HERE
V102 Vil V104 Vit V106
V01 0SC = PULSE S, MODULATOR SAWTOOTH MODULATOR
SHAPER No 1 No 2
Lmi
STERED INPUT »——1  y136 c,\\ggoz
MONO INPUT »——1 AUDIO FOLLOWER

Fig. 2. Block diagram shows operation of Serrasoid modulatlon in FM exciter.

low-pass RC integrating circuit is
placed in the audio path to correct
it. Of course, a pre-emphasis net-
work is uscd to produce the desired
FCC 75-usec curve.

Gates uses a refinement of the
Serrasoid techniques in its M-6095
exciter, the diagram of which ap-
pears in Fig. 2. There are two
separate phase modulators, operated
in cascade, with a sawtooth genera-
tor driving each. It is claimed that
since the frequency swing of the two
modulators is additive and the same
modulating signal is applied to both
stages, the performance capabilities
are doubled and limitations are
halved. In effect, the modulating
ability of the exciter is increased at
low frequencies.

Direct FM is used by the other
four manufacturers surveyed—AEL,
Collins, Moseley, and RCA. The
RCA circuit is shown in Fig. 3 and

is a straightforward example of the
direct FM system. V1A is a series-
tuned Colpitts oscillator whose plate
voltage is derived from a cathode
follower working from the regulated
power supply; hence the free-run-
ning oscillator is stable. The center
frequency of VIA is one-half the
desired carrier frequency. Modula-
tion, from the mono, stereo, or SCA
inputs, is applied to a capacitive
diode across the grid circuit of
V1A, thus shifting frequency in ac-
cordance with audio amplitude.
Buffer V2 isolates the oscillator and
couples the signal to doubler V3,
which produces carrier-frequency
signal for output amplifier V4.

An AFC network. or feedback
loop, is used to stabilize the carrier
frequency and reduce drift. The ref-
erence crystal oscillator, an unmodu-
fated oscillator in a Butler circuit, is
mounted in a controlled-temperature

late Ve fc fc
MONO OR
STERED INPUT »———] RF OUTPUT
V1A V2 V3 V4 (10 WATTS)
SCA INPUT>——1 ¢y osc BUFFER DOUBLER PA
AFC
$—O
AFC OFF-ON
< 2+ 13KC
V5
MAGHETIG REFERENCE V6
CRYSTAL e
(DC AMP) Yot
.
j
il l 130KC
\ 1
w |TYH w
DISCR SQUARE SCHMITT
WAVE AMP TRIGGER
CENTER
FREQUENCY
ADJUSTMENT

Fig. 3. RCA exciter uses direct frequency modulation with AFC feedback loop.
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oven and produces a reference fre-
quency equal to one-half the carrier
frequency plus 130 kc. Output from
V5 and a sample from butfer V2 are
mixed in V6, where a beat is pro-
duced. If the exciter is on fre-
guency, the beat is 130 kc. V7, a
Schmitt trigger. clips the 130-kc sine
wave and produces a square wave,
which is amplified by V8. The
square wave is then clamped by a
pair of clamping diodes and fed to
a counter detector whose output is
directly proportional to frequency.
With 130 ke coming from the mixer
tube, the counter detector supplics a
constant current to the magnetic
amplifier, but an identical bucking
current of opposite polarity is sup-
plied from a stable reference source
so that there is cffectively zero in-
put to the magnetic amplifier. Since
the center-frequency adjustment con-
trols the bucking current, the zero
point may be adjusted over certain
limits to vary the transmitter carrier
frequency. When the VIA oscillator
drifts off frequency and the output
from mixer V6 is different from 130
kc. an error signal appears at the
input to the magnetic amplifier. This
error signal is amplified by 40 db
and fed to a capacitive diode across
VIA, to correct the center fre-
quency. An AFC defeat switch is
provided to leave the FM oscillator
free-running.

Moseley’s Type HG6242  exciter
utilizes a slightly different circuit
(Fig. 4) to achieve direct FM.
V107, the basic oscillator, is a modi-
fied Hartley oscillator operating
around 14 mc (depending on car-
rier frequency). It is isolated by
buflfer V108, and its output is mixed
with the signal from doubler V109B,
driven by high-frequency crystal
oscillator VIO9A. VIO9A is ad-
justed so that the mixing process
produces an output at the desired
carrier frequency in the range 88-
[08 mc. This signal is amplified by
V110 through V203 to an output
level of 10 watts.

Meanwhile, some of the buffer
output is divided by a factor of 1024
by a scries of bistable flip-flops. Di-
vided output is then amplified by
VII12A, split in phase by VII2B,
and fed to one input of a phase de-
tector, or comparator. The other in-
put to the phase detector is derived
from a temperature-controlled low-
frequency crystal oscillator  and

BROADCAST ENGINEERING



amplifier VII1A-B. The frequency
of this input is 1/1024 of the fre-
quency of the basic oscillator. Under
normal on-frequency operation of
the exciter, then, the two inputs to
the phase comparator are cqual in
frequency. The comparator has zero
output to DC amplifier V106, and
no corrective action to the modu-
lator takes place. Should the exciter
drift off frequency, an error signal
is developed by the comparator and
fed through the DC amplifier to the
reactance modulator, V105.

Mono or stereo signals are also
fed to V105, where they cause fre-
quency modulation of the basic os-
cillator. SCA multiplex information
is fed to the DC amplifier and thence
to the modulator.

Collins has taken a different ap-
proach in the design of its A830-2
exciter (Fig. 5). Speaking of the
baseband signal (composite stereo
plus SCA), Collins states that the
necessary audio response (6 db per
octave) to produce FM by the in-
direct method would require that 50-
cps signals be 65.5 db above signals
at 75 kc; the wide dynamic range

Table 2. Manufacturers and
Addresses

Amecrican Electronic Laboratories, Inc.
P.O. Box 552
Lansdale, Pa. 19446

Bauer Electronics Corporation
1663 Industrial Road
San Carlos, Calif.

CCA Electronics Corp.
716 Jersey Avenue
Gloucester City, New Jersey

Collins Radio Company
Cedar Rapids, lowa

Gates Radio Company
Quincy, IHinois 62302

Moseley Associates, Inc.
P.O. Box 3192
Santa Barbara, Calif. 93105

Radio Corporation of America

Broadcast and Communications
Products

Camden, New Jersey

Rust Corporation of America
195 Massachusetts Avenue
Cambridge 39. Mass.

Standard Electronics Corp.
Rt. 33 Manalapan Twp.
P.O. Box 677

Freehold. New Jersey

Visnal Electronics
705 Haverford Road
Bryn Mawr, Pa. 19010
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Table 1. FM-Transmitter Power Ratings

100 to 1000 5000

500 watts*  watts watts 10kw 15kw 20kw 40kw
AEL X X X X X
Sauer* X X X X X
CCA X X X X X X
Collins X X X X X
Gates X X X X X
RCA X X X X X
Rust/GEL X X X
Standard X X X X X
Visual X X X X X
*Power rating is within this range.
**Uses Moseley exciter.

and strict signal-to-noise require-
ments create difficult amplifier-de-
sign problems.

To overcome these problems, Col-
lins utilizes a circuit involving both
vacuum tubes and transistors. Re-
ferring to the diagram, the baseband
signal is fed into and amplified by
Q607 and Q608, then applied to a
voltage-sensitive capacitor in the
base of Q601, the FM oscillator.,
Thus the baseband input signals
cause frequency modulation, The
FM signal, at approximately 14 mc,
1s passed through two limiters to
Q604, a driver stage. One output of
Q604 goes to a modulator discrim-
inator which converts the FM signal
to an AM signal, which is then de-
tected. The resulting audio is fed
to the baseband input, closing a
feedback loop which suppresses dis-
tortion from the FM oscillator, as
well as gain and phase variations.

The other output of driver Q604
goes to Q606 and then to balanced
mixer V427, V427 also receives a
signal from V426A, the VHF oscil-
lator, through buffer V426B. This
oscillator is quite stable and is used
to heterodyne the 14-mc signal up
to carrier frequency. The mixer out-
put is then limited by V428 and am-
plified by V429 and V430 to an out-
put level of 10 watts.

Meanwhile, the other output of
Q606 is fed, through AFC buffer
Q605 for isolation, to a diode
switch. The center frequency of the
exciter is stabilized by comparing it
to the output of temperature-con-
trolled reference oscillator Q512.
The comparison is made by alter-
nately switching between the refer-
ence oscillator and the FM oscilla-
tor. Q508 is a keying generator
which produces a square wave of
about 5 cps that is fed to multivibra-

V109A
WIOE- HE XTAL > V10% g
BAND »— s DOUBLER v L] ven
INPUT RF AMP RF AMP
MIXER
V107 1
MONO V105 V108
|-
INPUT™ T moputator [ BA2LE ] purrer LF IN Va0
: RF AMP
BINARY 1
PA
V1128
CONTROL || pyase V112
IN SPLITTER i
= ! RF OUTPUT
MX | et
INPUT oc AMP || peTecToR
s V1A
REFERENCE fe— Y LF XTAL
IN AMP 0s¢

Fig. 4. Moseley uses this circuit to generate FM signal with stable carrier
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tors Q509-Q510. They feed the
diode switch, CR501-CR502. From
here, the S5-cps switched signal is
limited by Q501 and Q502 and
amplified by driver Q503. This error
signal is then converted to AM by
the AFC discriminator, amplified by
error-signal amplifiers Q504-Q507,
and then fed to a synchronous de-
tector, where a DC control voltage
is produced. This control voltage
corrects the FM oscillator for drift.
The synchronous detector is synced
by keying pulses from the multi-
vibrators.

Application of baseband signal to
the FM oscillator causes an ampli-
fied error signal to exist through the
AFC loop. But Q511, the baseband
cancel amplifier, applies an equal
amount of baseband signal 180°
out of phase through diode switch
CR511, keyed by the multivibrators,
to the crror-signal amplifiers. Hence
all trace of baseband modulation is
removed from the AFC loop, and
only center-frequency errors cause

Complete Transmitters

The power ratings of available
transmitters are summarized in
Table 1. Exciter-transmitters in the
range of 5 to 50 watts have already
been covered.

There are more |-kilowatt trans-
mitters in use in the U.S. today than
any other power rating—this applies
equally to both AM and FM. There-
fore, an extra word or two about
such models is in order. Four com-
panics use grounded-grid, zero-bias
triodes as their PA stage: AEL and
Visual each use a single 3CX1000-
A7, Bauer uses a pair of 3-400Z’s in
push-pull, and CCA uses a single
3-1000Z. A single triode stage has
relatively low amplification and thus
requires an 1PA stage to raise the
10-watt exciter output to the 50 or
so watts required to drive the PA
input. Of course, the grounded-grid
triode requires no ncutralization.
However, the IPA (usually a 4CX-
250A tetrode or similar tube) oper-
ates grounded cathode and requires
protective bias in case drive from the

Four manufacturers employ
grounded-cathode tetrodes in the PA
stage. These require neutralization,
but they don’t require much grid
driving power. Hence there is no
IPA stage and the exciter couples
directly into the PA. Collins, Gates,
and RCA use a single 4CX1000A
in very similar circuits. Rust/GEL
uses a pair of 4CX300Y’s. Standard
is the only company using a pentode
PA—a single PL-172.

All 1-kw transmitters can be re-
motely-controlled, all use solid-
state rectifiers, and the following
have automatic recycling which put
the rig back on the air following two
or three momentary overloads:
AEL, CCA, Gates, and Visual
Bauer is the only company to offer
its transmitter in kit form.

Transmitters covered here are:
AEL FM-IKA, Bauer 607, CCA
FM-1000D, Collins 830D-1A,
Gates FM-1G, RCA BTF-I1-E, Rust
/GEL FMT-1C, Standard Type
940, and Visual FM-1KA. The
manufacturers’ addresses are listed

control. exciter should fail. in Table 2. A
vazeA | | vaxs va27
VHF 0SC 0SC BUF BAL MIX
REEDBACK MODULATOR \
h DISCRIMINATOR J
—0
A
BASEBAND| Q607 1st Q608 2nd Q601 It 2nd Q604 Q606 Va8
e BASEBAND {-»{ BASEBAND | FREQ MOD |- DISCR b= OUTPUT
IN AMP AMP 0sC LIMITER LIMITER DRIVER AMP LIMITER
SCA AFC
— e (3\6;)2 V429
N BUFFER DRIVER
504-Q507
svowon] [FET] [we L[ g0 | [ o I o0 ] Frace
DETECTOR SAI E/\ngSL DISCR DR IVER 2nd LIM Lst LIM SWITCH al’
Q511 CR511 RF OUTPUT
BASEBAND |+  DIODE
CANCEL AMP SWITCH o 512 LANC
) KEYING REFERENCE
GENERATOR e
‘ l LIDJ
Q510 Q509
MULTI- MULTI-
VIBRATOR VIBRATOR
)

Fig. 5. Collins exciter combines tube and solid-state circuits to provide wide-band modulation and AFC.
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RADIO BROADCASTING

by Janet Grace Go—A look at radio
broadcasting in some of the islands of
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Until six years ago, the only waves
lapping the shores of Micronesia
were Pacific Ocean waves. Today,
radio waves fill the air and help re-
duce the 3,000,000 square miles of
the Trust Territory of the Pacific
Islands, administered by the United
States under the United Nations
trusteeship system.

The Trust Territory is divided into
six districts sprawling 2700 miles
from west to east and 1300 miles
north to south, extending to 20°
north of the equator. The problems
of communication in these 2100

April, 1966

isolated islands and the resulting
logistic difficulties (as well as budget
restrictions) were gradually over-
come by the United States adminis-
tration.

Communication among the islands
and contact with the “outside” world
was through a radiotelephone and
radiotelegraph system, weekly air-
planes, and monthly copra ships.
With a short-wave radio, of course,
one could tune in to Guam, Japan,
or elsewhere. A handful of amateur
radio enthusiasts kept in contact with
other hams around the world and

aided in emergencies such as epi-
demics, typhoons, or lost fishing
craft.

Magellan, in 1519, was the first
European to explore this vast Pa-
cific territory of which only 700
square miles are land. About 85,000
Micronesians live on these islands,
which have a tropical climate with
slight seasonal changes, heavy rain-
fall, and frequent typhoons. The
average daily temperatures range
from 70° to 80° F with relative
humidity between 77% and 86%.

The Micronesians are people of In-
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Table 1. AM Radio Facilities in Micronesia

Date
Operation
Commenced Location
March 1959  Majuro, Marshall Is.
June 1961 Koror, Palau Islands
Dec. 1962  Truk District

1964  Ponape District

March 1965
June 1965

Saipan, Mariana Is. Dist.
Colonia, Yap Dist.

Hours
of
Freguency Call Letters Operation
1440 WSZ0 13 hours daily
1500 WSZB 15 hrs Sun-Fri
17 hrs Sat
1500 WSZC 12 hours daily
1450 WSZD 6 hrs M-F
7- Sat, 8-Sun
1350 KJQR 12 hours daily
1480 WSZA 10 hrs M-F

All stations operate with power of 1000 watts.

12%2 hrs Sat & Sun

donesian-Malayan origin with strains
of Mongoloid and Caucasoid. They
are of medium stature, brown skin,
and straight to wavy hair. Today the
Micronesians differ from their an-
cestors both physically and cultural-
ly because of the influence of nations
who administered the islands—first
Spain, then Germany, Japan and,
for the last 20 years, The United
States. Excluding Japanese, which
is understood by the majority of the
older generation today, there arc
nine major languages in Micronesia,
more than one to cach district! How-
ever, English is now becoming the
common language. Radio broadcast-
ing in English 1s a great step for-
ward in uniting the diverse island
people.

At present all six districts have an
AM radio broadcasting station, and
the biggest sclling items at the dis-
trict trading stores are transistor
radios. Micronesians now gather in
trading stores, in their thatch or
concrete homes, wherever there is
a radio, to hear their own dis-

The antenna tower of radio station WSZC on Truk Atoll.
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trict broadcasting station announcing
world news, local island news, ty-
phoon warnings, shipping schedules
of the copra boats, bargains in the
stores of their district centers, social
items, educational programs, agri-
cultural advice, English lessons, and
music—popular western tunes, Jap-
anese music, and Micronesian songs.
Today radio is replacing the monoto-
nous native chants and strum of
guitars.

Since these sister stations of Mi-
cronesia are non-commercial and
government-owned, they are identi-
cal in physical and technical fea-
tures. Located in district centers, the
stations are housed in one-story, 24’
X 40’ typhoon-proof buildings with
concrete roofs and floors and ce-
ment-block side walls. The buildings,
air-conditioned to protect the equip-
ment from humidity, heat, and salt
spray with resulting rust and mildew,
are divided into three sections: con-
trol rooms, broadcasting studios, and
equipment rooms.

The studios and 1,000-watt trans-
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mitters are under the same roof in
all locations. All use non-directional
towers, and night power is not re-
duced. Turntables and reel-to-reel
tape machines are used to repro-
duce recorded program material. All
equipment is commercially made.

Radio technicians and broadcast-
ing personnel are all Micronesians.
They have been trained by the post-
war U.S. Navy administration, given
on-the-job training with the Trust
Territory, or sent to special technical
schools.

Brief geographic descriptions of
each district and histories of the
stations are given below.

The pioncer station, WSZO, is in
the Marshall Islands. This district
has only 70 square miles of dry land
distributed over 29 low-lying coral
atolls and five coral islands which
support a population of about
17,500. More than 1500 islands are
strung out over a strip of Pacific in
two parallel chains running some
800 miles northwest from the equa-
tor. The Marshall atoll, on which the
district center of Majuro is located.
is about 25 miles long and less than
a mile wide.

Early attempts to operate a broad-
casting station by the Marshall Is-
lands Education Department wecre
successful but short-lived. Beginning
in 1958 at low power and on 1250
ke, in 1964 WSZO was boosted to
1,000 watts and assigned to a fre-
quency of 1440 kc. The transmitter
and other equipment were renovated,

® Please turn 10 page 34

e

Building at

KJQR

is typical of Micronesian stations.
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TOWER MARKING
AND LIGHTING

Last month, the regulations gov-
crning the painting and lighting of
towers were discussed. This con-
cluding part of the series examines
the practical applications of those
rules.

Usually the broadcast engineer is
concerned with tower lighting and
marking only to the extent of meet-
ing and maintaining minimum FCC
requirements. Often, the letter of the
requirements is not met; more often
it is met, but not ecconomically.
Money can be saved by careful and
proper planning of tower painting
and lighting. For example, the cost
of tower lamps is only a fraction of
the cost of replacing lamps, and
long-life lamps can effect a con-
siderable saving.

Lighting for each tower should

Fig. 1.
have o separate circuit and breaker.

April, 1966

First, consider the planning neces-
sary to produce a low-maintenance-
cost installation. Here, the broad-
caster may pay more for a better
job, but usually will have the money
returned in lower maintenance cost.

In most cases, broadcast station
licenses and construction permits
have tower-lighting specifications set
forth in the authorization by use of
FCC Form 715. This form covers
almost all lighting conditions; the
requirements are stated in the license
or CP by reference to certain para-
graphs of Form 715. These require-
ments, based on Part 17 of FCC
Rules, were adopted by the Com-
mission, and are based on FAA
Rules. This fact recalls the basic
needs for tower lighting and paint-
ing. The FAA Rules are based on
the need to mark structures that are
hazards to aircraft in flight. Also, it
is advantageous to light such struc-
tures at night to serve both as hazard
warnings and as navigational aids.
Except for these considerations, the
only reasons for painting and light-
ing would be for preservation and
appearance.

The new installation offers the
best opportunity to effect a reduction
in maintenance cost because most
factors can be controlled. New
towers are often purchased by con-
tract that includes a lighting kit and
erection. Often this lighting kit may
have no description other than
“Lighting Kit, Type Al, A2, A3,
etc.” These type numbers are based

WWW.americanradiohistorv.com

by Elton B. Chick, Consulting Author,
General Manager, WLOU, Louisville, Ky, and
Thomas R. Haskett, Central Regional Editor
—Part 2. Considerations in planning, constructing,
and maintaining broadcast towers.

on FAA requirements and give no
description of the quality of material
to be used. Therefore, the station
engineer should require greater de-
tail or specify the manufacturer and
type of equipment, as well as the
means of installation. Beacons and
other lamp holders are standardized;
about the only selection to make is
quality of workmanship. From here
on, the selection of material is more
difficult, there being a number of
types of wire, lighting chokes, trans-
formers, photoclectric-cell units, and
flasher mechanisms on the market.
Also, there is a variety of accessory
material available. The wise engineer
will contact several manufacturers of
tower-lighting equipment to request
and carefully study their descriptive

Austin transformer transfers

Fig. 2.

AC while maintaining RF isolation.

21



literature. In addition to this in-
formation, a knowledge of electric
wiring codes is necessary. Armed
with as much information as pos-
sible, the station engincer should
then plan his installation and write
specifications, remembering that in
installing a directional-antenna sys-
tem, the result of poor judgment is
multiplied by the number of towers.

Tips for Equipment Selection

It is most advantageous to feed
the lights for each tower on a sepa-
rate breaker or disconnect for each
(Fig. 1). All lines should terminate
at the same point, of course, but
with separate feeds, for then a de-
fective tower-lighting system can be
isolated to save much needless trou-
ble-shooting.

Whether to use conduit or all-
weather wire for tower wiring is a
difficult question. There is no doubt
that conduit offers maximum pro-
tection to conductors, resulting in
practically no conductor breakdown;
however, it is more expensive than
all-weather wire. The protection re-
quired is important in determining
whether wires are to be buried or
supported above ground. Local elec-
trical codes may make buried wiring
uneconomical. An ideal arrangement
is outside cable buried in watertight
pipe. This reduces weather effects
and minimizes the possibility of
damage, but such an arrangement
might be quite cxpensive.

AM towers which are series-fed
(insulated from ground) require that
the lighting circuit be broken for RF.
The usual method is to use an

- B

method
capacitors.

isolation
shunt

Fig. 3. Alternate
uses series choke,
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Fig. 4. lIsolated AC line is inside RF

conductor extending to tower base.

Austin transformer (Fig. 2) which
will pass the 60-cps lighting current,
but present a high impedance to
RF. Another method involves a
double pi network, with series RF
chokes and parallel RF bypass ca-
pacitors (Fig. 3). Once the lighting
circuit reaches the tower (Fig. 4),
the neutral or grounded side of the
line must be tied physically to the
tower frame for safety.

Vertical lighting-conductor runs
up the side of the tower, it made in
conduit, will be supported by bolting
the conduit to the tower at junction
boxes and by metal straps. However,
if all-weather wire, service-entrance
cable, or nonmetallic-sheathed cable
is used, the usual arrangement is to
bind the conductors to the tower
with straps designed for the purpose.
Standard electrical junction boxes
should be used at the beacon, the
obstruction lights, the flasher, and
at the tower base.

Where a code beacon is required
atop a tower, it must flash. There arc
several mechanisms which interrupt
the current fed to the beacon (Fig.
5). A motor-driven switch is most
common, but rotating contacts may
become pitted and arc, usually be-
coming defective shortly thereafter.
A better device is a mercury switch
which is relatively immune to this
kind of trouble.

Unless the broadcaster chooses to
run his lighting continuously 24
hours a day, a photoelectric cell is
usually necessary to energize the
system when the north-sky light in-
tensity falls below 35-foot-candles.
as required by both FAA and FCC.
These devices are available in both
vacuum-tube and solid-state ver-
sions; they come as a complete kit
which is simply mounted on the side
of the tower or transmitter building,

with the PE window facing north.

The particular lighting fixtures
used are specified in FAA and FCC
regulations—that is, certain lamps
must be employed. The housing used
is optional. Some points: Wiring
should be enclosed in watertight
boxes, but a breather should be in-
cluded at each lamp to prevent mois-
ture accumulation and condensation
within the system. This breather pre-
vents rain from entering while allow-
ing air to escape. Some lamp hous-
ings are vented ncar the top, allow-
ing good air circulation, lowering
lamp bulb temperature, and thereby
prolonging lamp life. The usual bea-
con construction consists of a glass
cylinder split in the middle and
opening in two halves. Two bulbs
are used, one in each half of the
cylinder. Since the beacon is at the
very top of the tower, it could be
awkward to replace lamps were it
not for this construction. Obstruction
lights arc side mounted and are
easier to replace. They can also be
hinged, and are available with con-
duit entrance on either the side or
the bottom.

To protect the beacon from light-
ning, it is recommended that a light-
ning-rod assembly be installed atop
the tower. The rod extends several
fect above the glass beacon housing,
and in most cases lightning dis-
charges will follow the rod and not
damage the beacon.

The actual types of lamps chosen
will depend on user preference, with-
in the limits of FAA-FCC rules. It is
best to purchase long-life lamps. Ap-

® Pleuse turn to puge 54

Fig. 5. The flasher is usually mounted
a few feet above the tower base.
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Fig. 4. Several connections to AGC
amplifier are possible through jacks.

ing diagram of the remote-lines in-
put circuitry of the patch panel
With this wiring, should a remote
broadcast be on the air via remote
line No. 1, it is still possible to
check out a second remote on line
No. 2 by several methods. The most
obvious is to insert a patch cord
into the line-No. 2 jack in the jack
field, interrupting the circuit to the
No. 2 input of the console and
bringing the No. 2 remote line out
on the patch cord. Then insert the
other end of the patch cord into the
jack of any console remote-line input
numbered 9 through 12. The sec-
ond remote can now be cued and
auditioned on the new input key.

Labeling

We made no definite attempt to
follow a standard method of labeling
but tried to make our labels under-
standable to the nontechnical per-
sons who use the patch panel. Be-
cause of limited space on a jack
strip, key letters and abbreviations
were used, as follows:

g =il

O

il

A jack connected to a circuit
normally continuing through the
ficld but which is interrupted and
and brought out on the patch
cord when it is inserted is labeled
N for “normalling.”

The jack of any circuit that
either continues through the ficld
or is dead-ended on the jack and
will not be interrupted by the in-
sertion of a patch cord is labeled
B for “bridging,” although there
may or may not be a bridging
pad included. Every jack in use in
our patch panel has a label in-
cluding ecither a B or an N.

Also on the label is an indica-
tion, sometimes abbreviated, of
the circuit to which the jack is
connected, — KEY 8 — and —
LIN 5 arc examples.

Should a jack be connected to
an input or an output, an entry is
made indicating to which the jack
is connected; IN indicates input;
ouT indicates output. Should the
jack be connected to a circuit that
can operate either way, this entry
1s simply omitted.

Finally, the label shows the
impedance of the circuit to which
the jack is connected. M is for
500-600 ohms (medium) and
“8,” for 8-ohm loudspeukers and
amplifier outputs. There are no
high-impedance jacks.

For example, B LIN 5 M means
remote line No. 5 is connected to
this particular jack; the circuit will
not be interrupted by inserting a

STUDIO A
SPEAKER

CONTROL-ROOM
AUDITION SPEAKER

e

L |

BSTUA IN8

MUTING
RELAY il—‘/l |

B AUD OUT M

s L 9k

B AUD OUT 8

NCRMINS8

I -

LINE/VC

CONSOLE AUDITION AMPLIF IER
OUTPUT OF 600 OHMS

Fig. 5. Simplified circuit of console audition amplifier jacks in patch panel.
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patch cord; the line is near 600-
ohms impedance; and it can either
be fed with a signal or transmit one.

N mer IN 8 is a jack through
which the speaker in the manager’s
office is normalled to the on-the-air
monitor amplifier-receiver. When a
patch cord is inserted into the jack,
the speaker is lifted from the moni-
tor-amplifier feed. The other end
of the patch cord must then be in-
serted into a feed from another am-
plifier of near 8-ohms impedance to
reactivate the speaker.

Console Outputs

Our console program - amplifier
output is normalled through the jack
field (Fig. 4). This makes it possible
to reroute console program if neces-
sary. The output is wired first to a
normalling jack, N PrRO OUT M. then
through another jack, N LIM IN M,
to the input of our AGC amplifier.

Insertion of a patch cord into the
N PRO OUT M jack lifts the console
program feed from the AGC ampli-
fier and reroutes it to where the
other end of the patch cord is in-
serted. Inserting a patch cord into
N LIM IN M lifts the console program
feed from the AGC amplifier, but
the input of the AGC amplifier is
brought out on the patch cord. Any-
thing fed into this patch cord will
go through the amplifiecr to the
transmitter. This feature is utilized
when there is need to perform main-
tenance on the console during reg-
ular broadcast hours. Qur remote
turntables can be fed into this jack;
or, should a remote broadcast be
in progress, it can be routed around
the console during maintenance or
when performance measurements are
made. A patch cord can be inserted
into N PrRO OUT M and loaded with
an appropriate resistor, then con-
nected to the desired test instrument.
An audio oscillator can be connected
to the AGC amplifier through N Lim
IN M and its characteristics checked.

There are two jacks following the
limiting amplifier. One of these, N
LiM ouT M, lifts the amplifier out-
put from the program loop to the
transmitter. The other, B LIM oUT
M, simply bridges the AGC ampli-
fier output. Distortion measurements,
for example, can be made from the
first of these jacks. The second
(bridging) jack is used almost daily
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to record a program or an announce-
ment as it is being aired.

Our console has a built-in 8-watt
monitoring (audition) amplifier, and
we brought two leads from its out-
put to bridging-type jacks (Fig. 5).
One jack, B AUD OUT M, is a padded-
down access to the amplifier’s 600-
ohm output used for many purposes
such as making recorded commer-
cials, playing spots into the tele-
phone line for a sponsor, making
response and distortion measure-
ments, and feeding the program
chain should the program amplifier
fail. The other jack, B AUD oUT 8,
is an 8-ohm power feed which can
be patched into any of the 8-ohm
loudspeakers in the station.

Recorder and Tuner
Terminations

Our two recorders used primarily
for playing on the air are normalled
through the patch panel to two con-
sole inputs for remote lines No. 8
and No. 10 (Fig. 6). Thus the sys-
tem operates without patching in
any cords. These two switch posi-
tions (No. 8 and No. 10) are sym-
metrically located on the console and
are associated with two separate
channels in the console, allowing
playing of the machines in sequence
without the necessity of throwing
switches. Two access jacks, one for
cach recorder output (N 101 out
and N 102 out M) allow the re-
corder feeds to be lifted from the

console inputs and routed elsewhere
if desired.

The output for the recorder used
for transferring spots is terminated
in a bridging-type jack, B PT6 oUT
M, and must be patched into the
input it feeds.

All recorder inputs are brought
out to simple bridging-type jacks
and must be patched to record. With
our Magnecord PT-6 recorder, we
included a repeat coil between its
input and the input jack, then re-
wired its line input to feed into the
microphone input via a pad to avoid
loading its playback circuitry by a
patch cord left in the input jack.

The AM-FM tuner output is
brought out to a bridging-type termi-
nation and must be patched into a
console input in order to audition
or rebroadcast. It may, of course, be
patched into many other jacks for
specific purposes such as feeding
another station via remote line or
recording another station.

Loudspeakers

The patch panel was designed to
supply certain loudspeakers in the
building with a feed other than
from the on-the-air monitor ampli-
fier-receiver. To accomplish this, we
brought all loudspeaker leads to the
patch panel and normalled all office
speakers to the on-the-air amplifier
output (Fig. 7). Each speaker has
an access jack, and any amplifier
output of near 8-ohms impedance

can be patched to any particular
speaker in lieu of the aired signal.
We used 8-ohm impedance instead
of 500 ohms to avoid confusion
among nontechnical persons operat-
ing the panel.

Studio A speaker (Fig. 5) is fed
continuously from the audition am-
plifier of the console and has a bridg-
ing jack by which another audio
signal can be added via patch cord,
although the speaker remains con-
nected to the audition amplifier. Suf-
ficient isolation is provided so that
both feeds can be had with accept-
able fidelity. We make use of this
arrangement whenever someone “on
mic” in the studio is fed with an
off-the-air program and receives cues
from the announcer as well.

The control-room audition speak-
er is normalled through the patch
panel to the audition amplifier and
can be lifted from the amplifier and
supplied with another feed via its
jack (Fig. 5).

The newsroom speaker is nor-
malled to the air-monitor amplifier
and can be fed with any other signal
in lieu of the air signal via jack N
NEws IN 8. This assists the news
editor in receiving an important
story on the wire and listening to
developments via another station.

There are four 8-ohm sources of
audio power available at jacks in the
patch panel. These are one tape re-
corder, the console audition ampli-

® Please turn to page 62
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Fig. 6. Circuits for spot recorders, lines No. 8 and 10.
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circuits for on-the-air amplifier,
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speakers.
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EQUIPPING THE IDEAL
MAINTENANCE SHOP

To keep a broadcast station in
operation, maintenance of operating
equipment is necessary. At a small
radio station, there may be only a
single engineer who performs main-
tenance, while at a large TV station
there may be an entire department.
In each case, however, proper facil-
ities are a must before the work can
be done well.

Facilities

Much of the equipment used at
broadcast stations can be, and usual-
ly is, taken to a maintenance shop
for work. The shop must have a
bench consisting of a work table
with shelves behind it. The work
table must be high enough that a
technician can work on a piece of
gear while standing without having
to bend over uncomfortably. A high
stool is often used to relieve the fa-
tigue of constant standing. There

An oscilloscope is useful in an AM, FM, or TV station.
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should be sufficient shelves to hold
test equipment and spare parts. The
bench and shop area must be well
lighted to avoid eyestrain, and there
should be enough room on the
bench to service the largest picce of
equipment you expect to trouble-
shoot. The shop should be roomy
enough to prevent congestion and
work inefficiency.

AC service and breaker boxes to
the bench and other facilities in the
shop should be provided, and there
should be a master switch to kill the
entire bench in case of accident,
and at the end of the work day. De-
pending on ycur particular applica-
tion, it is advisable to run in antenna
lines, RF feeds, audio and/or video
lines, etc.,, to obtain test signals
easily.

The maintenance shop can be,
and often is, & part of the transmit-
ter room. This is all right, but some-
times the high ambient RF field
makes it difficuit to troubleshoot

A well stocked tool kit can be taken where it is needed.

by Paul Norman—These hints can help
you make your shop more nearly ideal.

sensitive amplifiers. Of course, the
shop should never be located next to
a studio or control room where live
microphones are in use, for the main-
tenance engineer must be able to
make a lot of noise without disturb-
ing anyone.

Tools

It is difficult to recommend basic
tools, for each man has his prefer-
ences. Perhaps this list, a compro-
mise, will do for a start. It’s possible
to get by with much less, and if your
budget is limited, perhaps you must.
But we are speaking of the ideal
maintenance shop.

Pliers

Long-nose, needle-nose, gas, line-
man’s, duckbill, Channellock, Vise-
grip, and hemostats (seizers). Each
has a specific application; one can
usually not be used as a substitute
for another. For example, nothing

BROADCAST ENGINEERING
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for use in any application where up to 28 DB gain is required.

It’s completely transistorized and is generally used at the output
of camera branching pads. Three outputs are

provided for distribution service. The amplifier circuit is
designed to take one input signal of as little as 50 millivolts
peak to peak and-deliver three isolated output signals of

1 volt or more. A sync mixing feature is included which

permits addition of sync from a standard 4 volt source to a
non-composite signal within the amplifier.

We specifically designed our TDA26 High Gain Video Amplifier
for use in any application where up to 28 DB gain is required.

It rack mounts in only 13 inches of vertical panel space and
will operate reliably for many years without need for
replacement of any parts. The unit is completely shielded to
prevent radio-frequency interference and all signal connectors
are the standard 83 type. The power supply is self-contained
and employs full-wave rectification, degenerative feedback

and stabilization by the use of a Zener diode.

If you’ve got any application where up to 28 DB gain is required,
then you need our TDA26 High Gain Video Amplifier. No fooling!

$400.00 EACH F.0.B. NASHVILLE [¥wiom:
We invite your inquiry, write or phone collect today.

INTERNATIONAL NUCLEAR CORPORATION ’[I

608 NORRIS AVENUE e NASHVILLE, TENN. e PHONE 615-254-3366
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SLIDE PLANE/ MIRROR | MIRROR

FOR THE ONE
SOUND ENGINEER
IN THREE

WHO IS VERY
PARTICULAR

Unique plug-in preamp modules gives you
6-channe! mixing with choice of input
levels or impedances in any combination
at no extra cost. Additional fow-cost plug-
in units can be supplied for maximum flex-
ibility in use. One input can be used as a
1000 cycle tone for system balancing.
Separate and master gain controls, sep-
arate bass and treble controls, large illu-
minated-VU meter with range switch. Main
output 60082, transformer coupled, bal-
anced or unbalanced. Additional output
from emitter follower for feeding tape re-
corder or amplifier. Solid state throughout.

MULTIPLEXER

FILM PLANE

77 PROJ. LENS
FIELD LENS
NO. 701 NO. 401
25 MM (1") "C"-MOUNT LENS

/

\
\
75 PROJLENS &

35 PROJ LENS

FILM PLANE

The multiplexer provides for three
projected light inputs to the TV
camera. Beam splitter mirrors or
prisms are used to direct the light
from any one of the three sources
onto the one optical axis where a
virtual image is formed in the field
lens.

Write for complete specifications.
See how well-designed quality equip-
ment doesn’t have to cost more.

BRADFORD
INFORMATION
SYSTEMS, INC.
7312 N. Ridgeway Ave., Skokie, I}l. 60076

takes the place of hemostats as heat-
sinks for diodes and transistors
while soldering them in circuits.

Cutters

Two or three sizes of diagonals,
to cut both fine and large wire; end
nippers for working on printed cir-
cuit boards; tin shears; and a medi-
um-sized, good-quality pair of dress-
maker’s scissors. An electrician’s
knife is desirable, and a razor-blade
type cutter is very useful for repair-
ing printed circuits.

Screwdrivers

At least four blade and shank sizes
of ordinary flat-blade drivers—one
for set-screws, one stubby, one medi-
um sized, and one large sized. At
least two sizes of blade for cross-
slotted screws. Possibly one each
clutch-head and right-angle drive.
A set of jeweler’s screwdrivers is a
must if you have much transistor
gear on which to work.

Wrenches

At least a set of nutdrivers from
No. 6 to No. 14, although you can
buy them from No. 2 to No. 20.
The standard six-inch size is good
for most work, but you can also buy
miniatures (pocket size), stubbies,
hollow-shaft, long-shaft, and remov-
able-socket types. It’s best to dupli-
cate these small sockets with right-
angle box or open-end wrenches, be-
cause you will often have to turn a
nut from a right angle. Larger work
requires right-angle wrenches of the
open-end, box, ratchet, or swivel
type. An adjustable end wrench will
handle several sizes of nuts. A spe-
cial socket wrench is available for
panel nuts that are serrated like a
dime. You should have a set of hex
and spline wrenches.

Other Metal-Working Hand Tools

Wire strippers, scratch awl or pick,
taper reamer, tweezers, relay-burn-

Table 1. Test Equipment for Broadcast Stations

Basic

VOM

VTVM

Oscilloscope

Tube Tester
Transistor Tester
Capacitance Bridge
Test Disc Recording
Test Tape Recording

Audio
AC VTVM
AF Oscillator or Generator

Gainset
Detector Box
Flutter Meter

Video

or variable markers)
Stairstep Generator
Square-wave Generator
Sideband Response Analyzer

RF

RF Generator

RF Bridge

Communications Receiver
Grid-Dip Meter

Frequency Meter or Counter
Field-Intensity Meter

Miscellancous
[mpedance Bridge
Resistor and Capacitor

Substitution Boxes
Clamp-on Ammeter

Color Vector Scope

Harmonic Distortion and Noise Meter < Usable at AM, FM
Intermodulation Distortion Meter

Video Sweep Generator (with crystal

Variable Regulated Power Supply

Stereo FM Modulation Monitor

\ Used by AM, FM,
and TV stations

and TV stations

TV stations
> only

Usable at AM, FM,
f and TV stations

L AM, FM, TV

FM only
Color TV only

< Circle Item 12 on Tech Data Card
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we call it TASCOM

Television station managers call it a lifesaver. & It's a Traffic-Availabilities-Sched-
uling Computer. TASCOM ends the costly confusion surrounding traffic,
availabilities, and scheduling. @ With unbelievable speed and accuracy, TASCOM
determines your long and short term avails . . . at once. @ TASCOM verifies time
sales . . . schedules all elements of your broadcast day . . . provides library data
on location of tapes, slides or films. 8 TASCOM prints your program log. & TAS-
COM saves money . . . ends confusion. 8 TASCOM pays for itself, probably in
18-24 months, maybe 12 or less in a major market.

TASCOM is a product of Sarkes Tarzian, Inc., Bloomington, Ind.

Symbol of Excellence in Electronics

Circle Item 13 on Tech Data Card
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Jerrold

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)

1-watt (min.) transmitter output * Vapor-
stabilized transmitter klystron « Frequency
stability *+0.005% ¢ Solid-state receiver and
local oscillator « 12 MHz baseband, flat
within £ 0.25 db * Individually self-contained
power supplies * Modular construction
throughout « Compact—only 104 in. high.

JERROLD

Communications Systems Division
401 Walnut Street, Phila., Pa. 19106
Circle tem 14 on Tech Data Card

JERROLD
ELECTRONICS
CORPORATION

32

ishing tool, manicurist’s sandpaper
boards.

Soldering Equipment

For transistor work, a pencil iron.
For general-purpose work, a gun
from 100 to 200 watts, For larger
work, an iron. For really large work,
a gas torch. Don’t forget solder and
possibly solder flux, a soldering aid,
and a small wire brush for cleaning
lugs.

Cleaning Equipment

A small, horschair artist’s brush
is handy for cleaning small assem-
blies. You can also buy a round
paint brush and a foxtail brush to
make it easy to clean up wood chips,
dust, etc., when working in a con-
trol room, office, or the like. Most
cleaning is done with a combination
vacuum and blower, and the large
shop kind—with a good, long AC
cord on it—is the best. This is ab-
solutely essential to every broadcast
installation, for you must remove the
dust from the equipment often. You
should also have an assortment of
chemicals: contact cleaner, alcohol
(not carbon tetrachloride; it’s poi-
sonous), Freon TF, light machine
oil, and a couple of sizes of oil cans,
as well as a hypodermic-syringe type
of oiler for small equipment. Small
cotton swabs and pipe cleaners are
useful for applying cleaning solu-
tions in cramped quarters.

Heavy Equipment

Since most stations do some con-
struction of chassis and some modi-
fication of studios, the following
items are uscful for such purposes:
Electric drill, ¥2” for large jobs,
34" or V4" for chassis work. Drill
bits should be high-speed type, with
the carbide-tipped variety for con-
crete and masonry drilling. Useful
accessories for the drill are rubber,
sandpaper, and lambswool buffing
wheels, grinding wheel, and wire-
brush attachments. You should also
have a countersink bit and a center
punch for locating starting holes.

A saber saw is very handy for
minor construction work. Preferably
get high-speed hollow-ground blades
for wood and vencer, and hacksaw
blades for metal. A hand hacksaw
is also useful. You will need a 25 or
50’ AC extension for the drill and
the saber saw; it should be a three-

wire (grounding-conductor) type for
safety.

Miscellaneous Items

A knob puller, a nut starter, an
assortment of alignment tools and
wrenches, several tube pullers of
both the bulb and forceps type, a
pin straightener for miniature tubes,
a dental mirror for looking into in-
accessible places, hookup wire, plas-
tic tape, masking tape, several flash-
lights, a tape-recorder head demag-
netizer, some extra AC cube taps, a
first-aid kit, lots of jumpers or clip
leads with insulated hoods over the
clips, extension cables of all kinds
to match your particular connectors,
and an assortment of cements —
epoxy, plastic, corona dope, etc.

You will probably want assort-
ments of the following: wood and
metal files, C-clamps, chassis punch-
es, a carpenter’s saw, a claw ham-
mer, a ball-peen hammer, a T-square
or carpenter’s square, a level, and
a 12’ steel tape. If you can afford it
and have use for it, you may want a
bench vise, a grinder, or a drill press.

If you do much chassis construc-
tion, you may want a metal-bending
brake and shear to custom build
your own panels. A label-maker is
almost a must for tagging nearly
everything.

Equipment

Table 1 is broken down into cate-
gories by use. “Basic” items are
those you must have, whether your
station is AM, FM, or TV. The type
of scope obtained depends on your
use—a relatively inexpensive one
will do for audio and AM, while TV
requires a wide-bandwidth scope.
The tube tester should be of the
transconductance type, but the tran-
sistor tester may be quite simple.

The ‘“audio” category contains
items that are useful and desirable
but not absolutely necessary. You
can forget about the AC VIVM if
you have either an H.D. or I.M.
Meter, for these instruments contain
an AC VTVM. If you intend to use
the AF generator to calibrate FM or
TV-aural modulation monitors by
using Bessel functions, get a genera-
tor with continuously variable fre-
quency, rather than one with switch-
selected frequency. The detector box

® Please turn to page 64
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Take

me out

to the
ball game

1065-3

April, 1966

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 across 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 +18 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.

Northern Flecrfric

COMPANY LIMITED

For specifications, write Dept 9950, Belleville, Ontario, Canada.
Circle Item 15 on Tech Data Card
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Radio Broadcasting
(Continued from puge 20)

Control room at KJQR, suipun, duri
inaugural broadcast, March 27, 1965.

a building was constructed, and
the permanent station commenced
broadcasting 13 hours a day. News
and music as well as public-health,
education, and agricultural programs
are broadcast to the distant atolls.
The second operational station
was WSZB in the Palau District,
which lies in the southwestern corner
of the Trust Territory. With the ex-
ception of four isolated coral islands
and an atoll, the entire land area of
the district is contained within the
high island archipelago known as

Salesmen are GOING PLACES
with the NEW BP-211 BRIEFCASE-
_TAPE CARTRIDGE PLAYBACK!

$198.00

GET MORE SALES RESULTS!

Now all your sales presentations can

with the all transistorized BP-211, No
troublesome set-up time wasted. Sim-
ply insert any size cartridge, and it
plays instantly — in full fidelity sound
for maximum dramatic impact. To
change sales appeal, just release
one cartridge — and insert another
— that fast!

e T

MANY QUALITY
FEATURES . .,

be PROFESSIONAL and IMPRESSIVE e Rechargeable battery
plays up to 3 hours

at a time

Plays continuously on A/C
Removable Full

Fidelity Speaker

Battery charge level
meter

Cartridge storage space
Audible “Beep’ tone cue

SPARTA

WEIGHT ...

Slim, Oxford Gray
attache case by
SAMSONITE, Lid
contains divided
portfolio section
for visval aids,
rate cards, etc.
For full informa-
tion, call or write:

ELECTRONIC
CORPORATION

5851 FLORIN-PERKINS RD. SACRAMENTO, CALIF. 95828

PHONE: (916) 452-5353

Circle Item 16 on Tech Data Card
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Palau Islands, made up of Babel-
thuap, the largest land mass of the
territory, Palau Island, and others.
The Palau group includes 200 is-
lands of volcanic and coral limestone
composition of which eight are per-
manently inhabited. The island chain
is about 125 miles long and 25 miles
wide with a total land area of 185
square miles inhabited by about 10,-
500 people.

The district center of Koror and
WSZB are located on Palau Island.
WSZB, like WSZO in Majuro, ini-
tially broadcast on 1250 kc in 1961,
but the frequency was changed in
1963 to 1500 kc. The station now
operates 15 hours a day Sunday
through Friday and 17 hours on Sat-
urday. Programs include Palauan
folk songs, Japanese music, country
and western music, news, and health
and educational programs.

The Truk District, located in the
geographic center of the Trust Ter-
ritory, is 5000 miles southwest of
San Francisco and 2000 miles east
of the Philippines. The district is
300 miles wide and 600 miles long
covering a water area of 180,000
square miles. Here are scattered
about 100 islands, 40 of which are
inhabited by a population of about
24,000. The total land area is only
46 square miles. Truk is a complex
atoll surrounded by coral reefs.

Located on Truk Atoll, station
WSZC, after two unsuccessful starts,
commenced permanent broadcasting
in December 1962 as the third link
in Radio Micronesia. Operating on
an assigned frequency of 1500 ke,
WSZC broadcasts 12 hours daily.

In 1964, the fourth addition to the
network, WSZD in Ponape District,
began operation. Ponape consists of
two large volcanic islands of Ponape,
the second largest island in the ter-
ritory, Kusaie, and 8 coral atolls.
Kusaie ranks fourth in land area.
Kapingamarangi and Nukuoro atolls,
far to the south, are included in the
Trust Territory, but are classified as
Polynesian rather than Micronesian.
Ponape has a population of approx-
imately 18,000.

WSZD operates at 1450 kc for
six hours daily Monday through Fri-
day, seven hours Saturday, and eight
hours Sunday.

The Mariana Islands District in-

BROADCAST ENGINEERING



The soundest sound in AM
Is the new Gates
Vanguard Il Transmitter

Every listener applauds the superb sound quality
produced by Gates Vanguard Il because it truly rivals
FM transmitters in audio performance.

Typical response is + 1 db. from 20-16,000 cycles
with typical distortion in the range of 1% or less.

Only one power amplifier tube. All other circuitry

completely solid state. Fewer components
to go wrong. More reliability. And less expensive GA TEs
to maintain. Write for complete information. GATES RADIO COMPANY

) , QUINCY, ILLINOIS 62301, U.S.A.
The soundest sound in AM is the new sound of Gates. A subsidiary of Harris-Intertype Corporation

HR0h e lemdck

Vanguard 11
Solid state plus one tube does it better!

Circle item 17 on Tech Data Card
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cludes 13 single islands and one
group of three small islands. The
total land surface is approximately
183 square miles with a population
of about 11,000. Two-thirds of the
area is made up of the principal is-
lands of Saipan, Tinian, and Rota.
The Mariana Islands extend in a
chain 300 miles long from Farallon
de Pajaros in the north to Guam
in the south and consist of volcanic
peaks and coral limestone terraces.

The fifth AM radio station, KIQR,
located on Saipan, opened with
a formal ribbon-cutting ceremony
March 27, 1965. The studio facili-
ties and antenna are located at Micro
Beach, Saipan, where an open-house
and a tour of facilities were held. A
live interview program was con-
ducted on the opening morning and
taped for rebroadcast later that day.
High Commissioner of the Trust
Territory, M. W. Geoding; former
Mariana Islands District Adminis-
trator, Roy T. Gallemore; and Alan
MacQuarrie, former Assistant Dis-
trict Administrator of the Mariana
Islands District, participated in the

ceremony. Mr. Robert Mangam,
Chairman of the Economic Survey
Group, Interior Department, Wash-
ington, D. C,, cut the ribbon to begin
operation of the station. Interviewer
was John D. Livsey, Jr., former In-
formation Officer of the Trust Ter-
ritory.

Station KJQR of Saipan broad-
casts 12 hours daily on an assigned
frequency of 1350 ke.

Last to joint its Micronesian sis-
ters, the toddler WSZA at Yap com-
menced operations in June 1965,
This station operates on a frequency
of 1430 kc with 10 hours of broad-
casting Monday through Friday and
12V, hours on both Saturday and
Sunday.

Yap District includes Yap Island,
9 inhabited atolls, two single island
formations, and thousands of miles of
water. From Yap proper, where the
district center of Colonia and WSZA
are located, the inhabited outer is-
lands spread to the east for a dis-
tarnce of about 700 miles to Satawal
with a north-south width of 160
miles. Major atoll groups, inhabited

by about 6,500 people, are Yap,
four islands; Ulithi, 5 islands; and
Woleai, 7 islands. Today in Yap one
can see men clothed in red and blue
thus (loincloths) and women wear-
ing grass skirts — with transistor
radios in their hands or in bamboo
baskets which many Yapese men
carry.

With new developments in trans-
oceanie television, perhaps television
may soon come to Micronesia. The
big problem, as it was in establish-
ing radio broadcasting stations, is
how much money the U.S. Congress
will appropriate for Micronesia in
the future. Or, perhaps a commercial
company will investigate trans-Mi-
cronesian television.

However, the United States ad-
ministration, under the Department
of the Interior, can well be proud of
this great advancement in communi-
cation in the Trust Territory. For
Micronesia, radio is both a link to
the ceonstantly shrinking modern
world and a bridge across the
miles of Pacific Ocean to island
neighbors. A
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CONDENSER
MICROPHONE

gﬁ% %WM %cﬂmﬂw

FET circuitry eliminates externa! power supply ® Permanently polarized
Powered by 1800-hour battery ¢ Frequency Response: 40 — 2000) Hz
Pressure gradient « Mylar diaphragm e Cardioid Pa-tern ¢ 20 db disarinina-
tion ¢« No overioad protection needed ¢ Low neise (less tham 23 db)
High output (—53 ddm) e Connector is on-off switch e Beautiful satin
nickel finish » Only 3 ounces with battery e Full accessory line » #ind
screen ¢ Elasti= susp2nsich ¢ Desk stand ¢ Fully guaranteed « $240 zom-
plete (with battery, case, swivel mount, 20-feet of-cable) « Made im WLS.A,

SYNCRON CORPORATION

WALLINGFORD, CONN,, U. S. A.
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More than 100 equipment manu-
facturers displayed their products
in a record 50,000 square feet of
exhibit space in four halls at the
Conrad Hilton. This year more than
ever, there was something to inter-

est everyone. Although there did
not appear to be any new trends of
a revolutionary nature, there were
refinements in areas that had their
beginning at previous NAB Con-
ventions: automation, color TV, vid-
eo tape recording, use of solid-
state devices in equipment, and
others. The following paragraphs
will take you on a quick tour of the
exhibits.

For the first time in many years,
new AM field-intensity meters were
on display at the Convention. Both
Vitro and Wilkinson had completely
solid-state models with sclf-con-

tained monitor amplifiers and speak-
ers, and monitor volume controls
which do not affect the accuracy of
the reading.

Vitro’s FIM-135 is a little smaller
and weighs about the same as its
predecessor, the 120-E. The design-

ers have used a mirror-scale meter
for greater accuracy and dial locks
on receiver and oscillator tuning so
you don’t have to recalibrate either
at each measuring location. They’ve
combined the two gain controls into
a single ten-turn pot. Because most
engineers hold a field meter by the
bottom on an upraised hand, the
FIM-135 strap is on the bottom of
the case — a good example of hu-
man engineering — so you can hold
it in the conventional position with
greater security. The receiver local
oscillator may be crystal-controlled
by plugging in an accessory crystal,
and this doesn’t destroy the tunable
capability of the new meter. The
power pack is two mercury cells
with an average life of 175 hours.
Operation of the new meter is very
similar to the operation of the pre-
vious one.

Wilkinson’s Type 4N1 uses nickel-
cadmium batteries, and the case in-
cludes a recharge facility with a
power cord which plugs into a 117-
volt AC receptacle or a 12-volt DC
cigarette-lighter socket. Normally,
batteries will function for 12 hours
without recharging. An innovation
is that the loop antenna is out of
the circuit when the calibration os-
cillator is adjusted, so you don’t
have to null the signal being meas-
ured. This makes it very easy to
take close-in readings in high ambi-
ent fields.

Many companies showed new

radio transmitters this year, and it

seems that everyone is now using
silicon rectifiers in one form or an-
other. Solid-state exciters and sup-
porting circuits are also appearing
in several lines. Gates Radio’s one-
tube Vanguard (now updated as the
Vanguard I1) has generated both
5-kw and 50-kw AM transmitters,
each of which is solid-state except
for four tubes—the two modulators,
the RF driver, and the PA. The
VP-50 (50 kw) utilizes vapor cool-
ing, which is said to be more effi-
cient than either forced air or water.
Collins Radio’s Type 820E/F-1, a
10 kw/5 kw transmitter, is also
solid-state except for the four mod-
ulator, driver, and output tubes.
CCA Electronics-has brought out
a new design philosophy in AM
transmitters. If a station operates
with a single transmitter and it fails,
the station is off the air. An auxil-
iary stands idle 98% of the time,
representing wasted capital. CCA’s
Dual Reliable line, available from 1
kw to 50 kw, provides standby pro-
tection with no idle equipment. In
the 1-kw version, for example, there
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are two separate exciters and two
separate power amplifiers. Each PA
is capable of supplying one-half of
the rated power, and when properly
combined by the integral combining
network, the total ecquals the li-
censed power. An automatic mon-
itoring circuit watches for distortion
or degradation of the transmitter
output. If this occurs, or if either
exciter or PA should fail, the mon-
itoring circuit shuts down the de-
graded module and switches to the
alternate. The dead PA is switched
out of the output circuit, and an
alarm is used to alert the operator.
He may then couple the dead PA
into a dummy load and work on it
while the station remains on the
air at one-half power. Since all com-
ponents are used in duplicate, vir-
tually no failure can do worse than
reduce the station to half power.

AEL’s new 1-kw AM transmitter,
the AM-1KA, has a built-in con-
stant-voltage transformer which reg-
ulates all supply voltages except
the high voltage. It should make for
more stable operation. There is a
running-time meter (usually found
only on high-power rigs), and the
PA output is tuned by a vacuum
capacitor. Remote contro! is stand-
ard, and no modification of the
transmitter is necessary. There’s a
single push button to initiate all
start and stop functions.

A disadvantage of the standard
VU meter is that it has a range of
only 23 db, and it is necessary to set
up a noise meter and switch down-
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range to measure noise in a circuit
or line. The new CBS Laboratories
Model 600 wide-range program
monitor has a meter whose dial has
a 60-db scale (as well as a range
switch) which enables program noise
and crosstalk measurcments to be
made faster and more eastly. The
unit is completely solid-state and
has an output for remote monitoring
or driving a chart recorder. CBS
also showed a new FM Volumax, or
automatic peak controller for FM
systems where 75-usec pre-emphasis
is employed. This unit has a fre-
quency-shaping network which per-
mits higher average modulation lev-
els without overmodulation by high-
frequency program material.

In the realm of television, this
was the year of color sophistication;
the engineer who last year wandered
from booth to booth to examine the
basic differences between color cam-
eras spent this convention determin-
ing the finer points of difference.
Picture quality (both in black-and-
white and in color), ease of sct-up,
stability, and weight were items of
interest. The following is a sample
of the items of interest in the ex-
hibit booths.

Sarkes Tarzian showed a color
film camera employing 1” vidicons
plus a 1¥2” vidicon in the luminance
channel. This company also showed
a live studio camera (without op-
tics, as they weren’t ready at show
time), available either with four

Plumbicons® or with three 1” vidi-
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cons plus a 3” image orthicon in the
luminance channel. They are prom-
ising delivery in the fall of this year.

General Electric showed some
four-Plumbicon studio cameras, the
new Model PE-250.

Cohu Electronics displayed the
lowest-priced color camera at the
show. This threc-vidicon camera
was offered for fall purchase in cither
a live version with viewfinder for
about $29,000 or a film-head ver-
sion for $28,500, both prices includ-
ing encoder.

RCA showed its new color cam-
era featuring one 4Y2” image orthi-
con and three 1” vidicons.

Marconi showed a new version of
its four-Plumbicon camera, promis-
ing delivery in about 18 months.

Norelco has added a new feature
to its three-Plumbicon camera, an
aperture-boost circuit referenced to
the green-channel video. This in-
creased the apparent resolution of
the system for ranges greater than
6’, increased the edging noisc at
closer range, and stirred up a con-
troversy between those who want
flat-bandwidth pictures and those
who say they and their viewers like
a picture better if it has a slight edge
effect.

Most unique of the color cameras
shown was the Japanese-made Shi-
baden, using two 42" image orthi-
cons. One tube is used in the lumi-
nance channel; the other, used with
a filter vertically striped with nar-
row bands of red, blue, and green
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(80 triplets of stripes), is operated
in conjuntcion with a gated switcher
as the chrominance pickup. The
camera would sell for $50,000 if
marketed in the U.S.

In the video tape recorder line,
RCA exhibited its new TR-70 high-
band master video tape recorder
priced at $82,500.

Ampex showed a new upgraded
version of its VR 1000 series, the
new VR 1200. Priced at about $35,
000, the unit features many rede-
signed electronic assemblies and fills
the gap between the VR 1100 and
the VR 2000.

Westel, a new company at the
show, exhibited a nonoperating
model of its Coniscan VTR. The
unit features a modification of the
helical scan principle to allow use
of a single record-playback head.
Sync is generated by a built-in EIA
sync generator, and thus is not lost
when the head crosses a tape edge
(which occurs in the vertical inter-
val). The tape transport features
five servo-driven motors and care-
ful handling of the tape.

MVR Corporation showed an ex-
plained its stop-action video disc re-
corder. The unit, which records 20-
second segments, allows freeze-
frame shots of indefinite length.
Priced at $10,200, the unit weighs
40 Ibs and meets FCC standards.

A new maker of video tape also
exhibited. Memorex Corporation
showed a complete line of video
tape, 1” and 2" types for both quad-
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rature and helical-scan equipment.

In the electronics and processing-
gear field, Riker Industries showed
a “Colorizer” unit. Priced at $1400,
the unit is principled on a shift of
phase of the 3.58-mc chrominance
information relative to the grey-
scale values in the input video. Thus
each step of a stair-step signal re-
produces a different color. The unit
was an outgrowth of development
on Riker’s new encoded color-bar
generator, Model 5618. This unit,
priced at $1500, creates a full color-
bar signal including 1 and Q signals
without the use of an encoder, and
should be useful for those people
concerned with color adjustment of
video tape recorders.

The Grass Valley Group, Inc.,
showed their Synac (SYNc ACqui-
sition) color sync lock, Model 762.
Priced at $1200, the 762 will accept
either sync or composite video and
deliver adjustable drive, blanking
and sync, a phase-adjusted 3.58-mc
crystal source phase-locked to the
incoming burst, and an adjustable
burst flag output.

Telemet exhibited its Model 3209
processor amplifier, which contains
a complete EIA sync generator and
a sync lock. The unit completely re-
places the incoming sync, will re-
place as many as 100 missing sync
pulses per field, offers set-up con-
trol. chroma and burst boost, ad-
justable pulse widths, and white clip
for an even $4000.

Dynair Electronics, Inc., offered

v

its new TS-100A sideband analyzer.
Priced at $950, the unit features an
internally generated sweep signal
with built-in markers, and a tuner
for channels 2-13.

Finally, two exhibitors at the show
may be a sign of some future expan-
sion of exhibitors in the motion-pic-
ture industry. Eastman Kodak Com-
pany and Arriflex Corp. both had
booths, Eastman promoting its new
Ektachrome EF Type B 7242 re-
versal color film for news work, and
Arriflex its new model 16-BL self-
blimped 16-mm camera with either
double or single system, designed for
TV news work.

A number of companics exhibited
audio and video switching and con-
trol systems, automatic program-
mers, and logic and memory sys-
tems varying from single preset sys-
tems to memory systems controlied
by a master computer which handles
everything from orders to billing.

In addition to the exhibits already
mentioned, there were displays of
antennas, emergency power equip-
ment, CATV equipment, printing
and reproducing machines, towers,
tubes—even the armed services were
represented. Quite literally, one
could have spent the entire four days
of the Convention in the exhibit
halls. And yet, if this year’s show is
any indication, an cven greater array
of broadcast hardware can be ex-
pected next year—further evidence,
if any is needed, of the dynamic na-
ture of the broadcast industry.
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Highlights of the Engineering Sessions

One of the focal points of atten-
tion for technical people attending
the Convention was, of course, the
twentieth annual NAB Engineering
Conference. Combined radio-tele-
vision sessions were held Monday
afternoon and Wednesday morning,
and separate sessions were held
Tuesday morning. The papers were
diverse in subject matter and in-
cluded both product papers and en-
gineering presentations of more
general application.

Monday Radio-TV Session

At the opening session, following
introductory remarks by NAB Pres-
ident Vincent T. Wasilewski, Ben-
jamin B. Bauer of CBS Laboratories
presented excerpts from a paper
titled “Researches in Loudness Meas-
urement.” Two points made in the
presentation were: 1. There is not
now a loudness meter, but research
indicates that one is possible. 2. A
VU meter does not indicate loud-
ness; it can be as much as 20 to 30
db in error.

The spcaker defined two kinds of
loudness. The first, sensory loud-
ness, is a physiological phenomenon,
the result of the action of the in-
ner ear. The second kind, percept-
ual loudness, involves psychological
effects and depends on the individ-
ual listener. (For example, a shout-
ing voice may seem louder because
of the sound of “urgency.”) The re-
search described in the paper deals
with the first kind of loudness.

Requirements for the kinds of
test sounds to be measured were
listed; a random sound as opposed
to a tone is needed. The presenta-
tion included a block diagram of a
hypothetical noise meter. The re-
maining key problem is the develop-
ment of a meter movement having
the proper ballistic characteristics.

A practical solution to the prob-
lem of measuring loudness is not
yet at hand, but the speaker was
confident that research will find
such a solution, and that an ultimate
possibility is automatic control of
loudness.

Clyde M. Hunt, Chairman of the
NAB Engineering Advisory Com-
mittee, gave a report on the Com-
mittee’s activities for the year. On
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the subject of the FCC’s commercial-
loudness policy statement, he said
that an NAB Loudness Subcom-
mittee is developing guidelines for
licensees. The Subcommittee has
also investigated measuring and con-
trolling loudness. Mr. Hunt stated
that the problem will require an
intensive engineering effort and co-
operation on the part of everyone
concerned. He said he hoped for a
solution before the next Engineering
Conference.

Mr. Hunt next listed NAB’s ef-
forts in seeking FCC authority for
remote control of VHF television
transmitters. He said the record in
this proceeding would close April 1,
and the Committee hopes for a
favorable decision.

On other subjects, Mr. Hunt re-
ported that NAB’s position on shar-
ing of TV frequencies with other
services is that such sharing is not
feasible and would result in destruc-
tive interference. He said that NAB
supports the concept of antenna
farms, but it opposes FAA veto
power over the location of such
farms. He reported that the engi-
neering-management seminar held at
Purdue University last fall was
booked to capacity far in advance.
The seminar, a solely nontechnical
meeting intended to teach engineers
about management, will be repeated
in November, 1966.

Following the EAC report, the
EBS and its importance to the na-
tion were the subject of a panel dis-
cussion. Members of the panel, mod-
erated by Clure H. Owen, of ABC,
New York, were: Arthur F. Bar-
riault, National Industry Advisory
Committee, Washington, D.C.; Jo-
seph F. Keating, MBS, New York;
Thomas O’Brien, ABC, New York;
Thomas H. Phelan, NBC, New
York; and David M. Vorhes, CBS
Radio, New York. The members of
the panel described the organization
and operation of the EBS at all
levels. Mr. Barriault described the
monthly system test in which a
crew goes on location to a different
originating point each month. He
also described the preparation of an
EBS digest, which is to be distrib-
uted to all licensees.

A few of the facts brought out

about the EBS are: The President
must be able to address the nation
from anywhere on five minutes’ no-
tice; only the President can activate
the EBS; the EBS is not classified
information; participation in the
EBS does not constitute a violation
of the antitrust laws. The EBS
panel was attended by a standing-
room-only audience.

The Monday session concluded
with the presentation of two papers
describing products for television.
Mr. William H. Butler, general
manager of Westel Co., described
his company’s back-pack video tape
recorder and portable camera. The
recorder and its companion studio
record-playback unit employ the
“Coniscan” single-head recording
system in which the 1” tape wraps
around a conical mandrel for more
than 360° and overlaps itself at the
edge. The portable recorder and
camera weigh 30 lbs combined. The
unit employs silicon solid-state and
integrated circuits, and a color mod-
ule is available.

Final speaker of the day was Dr.
Herbert Mangold from Rohde &
Schwarz, Munich, Germany. Dr.
Mangold described his company’s
line of test equipment for television
systems. Included were a complete
TV transmitter test assembly, a
video noise meter, a group-delay
measuring system, and the Video-
skop swept-frequency display unit.

Tuesday Radio Session

Among the papers given at this
session was ‘‘Units of Measurement
in Equipment Performance,” deliv-
ered by W. J. Kabrick of Gates
Radio Co. In his paper, Mr. Ka-
brick defined the quantities to be
measured in the audio chain of a
broadcast station. The units of meas-
urement for these quantities were
defined, and methods of measure-
ment were described briefly. The
paper was described as a summary
of many publications. The presenta-
tion was concluded with an an-
nouncement that the NAB may
establish standards for terms and
measurements if there is sufficient
interest on the part of engineers.

FCC Commissioner Robert T.
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Bartley delivered a few remarks
about FM broadcasting. Commis-
sioner Bartley, who has been a sup-
porter of FM broadcasting for more
than 30 years, suggested that an im-
portant arca for future utilization
of FM facilities is the transmission
of newspapers by facsimile.

An automation panel was mod-
erated by Wilson Raney, Cowles
Broadcasting Co., Memphis. Panel-
ists were Ross H. Beville, Broad-
cast Electronics, James H. Butts,
Mullins Broadcasting Co., Denver,
Don W. Clark, Continental Elec-
tronics Manufacturing Co.; Lee
Facto, International Good Music;
Eldon Kanago, KICD, Spencer,
Towa; and Allan T. Powley, WMAL
AM-FM-TV, Washington, D.C. The
panclists were in general agreement
that a station must plan for automa-
tion in the light of what it intends
to accomplish from automating.
There must be cooperation between
those responsible for programming
and engineering before the system
is built. Some of the spcakers pointed
out that immediate sharp cuts in
personnel are inadvisable; some-
body has to prepare material to put
into the automation system. Careful
maintenance is required, and a
greater-than-average degree of tech-
nical skill is required to kcep these
complex systems functioning.

Mr. Butts, Mr. Kanago, Mr.
Facto, and Mr. Powley described
the approaches of their stations to
automation. Mr. Powley’s installa-
tion uses a battery of automatic
turntables, since it is not economi-
cally desirable to dub classical music
onto tape. Mr. Facto expressed the
conclusion that automation permits
greater efficiency of personnel; by
relieving them of routine mechani-
cal operations, the machine permits
them to channel their cfforts more
creatively. Mr. Powley summed up
the need for qualified technical per-
sonnel at an automated station:
“Nothing is simple in automation.
You'd better have a good mainte-
nance man.”

Tuesday Television Session

Interest of station engineers in
the differences between cameras
was typified by the television tech-
nicial session on Tuesday morning.
The first talk was by N. L. Hobson
of RCA, who spoke on the “Design
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Philosophy of Operational and Set-
up Facilitics in TV Cameras.” He
told of the new color setup ppoce-
dures developed by RCA for its color
cameras because of the demands by
broadcasters to climinate as many
qualitative judgements as possible.
Mr. Hobson showed slides of several
new test signals which are inserted
in the camera to speed setup. RCA’s
general philosophy of setup proce-
dures tends toward adjustments that
nullify the differences between two
signals.

The CBS Television Network,
with a year of expericnce behind it,
sent Richard Streeter and Robert
Cobler to recount their experiences
with Plumbicon® color cameras.
From the CBS evaluation of the
color cameras to the present CTN
operating policy, they outlined a
very realistic attack on the prob-
lems of adding color cameras. The
camera being considered, a three-
Plumbicon version by Norelco, was
tested alongside a color camera em-
ploying three 3” image orthicons and
a black-and-white camera using a
44" image orthicon. They reported
that for pictures judged to be qual-
itatively equal, the thrce-Plumbicon
camera had an approximate one-
stop advantage over the three-image-
orthicon camera, and an approxi-
mate one-stop disadvantage com-
parcd to the 4%2” black-and-white
camera. Judgments were made us-
ing depth-of-field and signal-to-noise
ratios as criteria.

Items affecting the decision to
buy three-Plumbicon cameras, other
than the above picture-quality test,
included advertised stability, size,
weight, and simplicity of operation.

CBS spent some time experiment-
ing with the cameras in its Televi-
sion City (Hollywood) studios be-
fore bringing them into the New York
headquarters. By the time the com-
pany was ready to install the New
York cameras, it had determined
which controls should be remoted
to the video operator and which
should remain at the camecra con-
trol position. By remoting only gain
and sctup to the video operator, and
by having this one operator judge
and match all cameras using a single
color monitor, CBS has obtained
what it feels is more than satisfac-
tory between-camera balance.

Strecter and Cobler also men-

tioned several operational proce-
dures now used with the cameras.
including an average studio illum-
ination of 200 to 250 foot-candles,
maximum contrast ratios of 30 to 1,
policies of warming up the cameras
one hour before use, and an average
line-up time of onc-half hour.

Hugh H. Martin, General Electric
Co., detailed the various methods of
automatic  video-level control in
film cameras, from target-voltage
correction, to projector-lamp voltage
correction, to introduction of var-
ious optical attenuators in the light
path. He explained the advantages
and disadvantages of each method
and discussed the method used by
General Electric: a neutral-density
filter on each projector, servo-con-
trolled by the video signal from the
chain.

John R. Whittaker of CBS ex-
plained why the quality of color
film prints for television may appear
to vary. He covered the various
printing and reduction methods,
showing examples of footage printed
by each method.

Frank J. Hancy, ABC, New
York, gave the color-equipment
makers, and broadcasters using

four-tube color cameras, something
to consider. His organization dis-
covered that the spectral response of
the luminance channel may not al-
ways match NTSC standards for col-
or (.59 green, .39 red, .11 blue),
thus causing the viewed brightness
value of all colors to vary from nor-
mal. Mr. Haney explained the ABC
method of balancing the film chains
with white light and filters to meet
NTSC standards.

Mr. John M. Waner, Society of
Motion Picture and Television En-
gineers, showed a new SMPTE sub-
jective reference film for color tele-
vision. Mr. Waner e¢xplained the
various uses of the film.

Probably the most lively technical
panel concerned color cameras.
Panelists Dale Buzan, Sarkes Tar-
zian, Inc.; R. T. Cavanagh, North
American Philips Co.; Dr. H. N.
Kozanowski, Radio Corporation of
America, Norman N. Parker-Smith,
Marconi Co., Ltd.; and R. E. Put-
man, General Electric Co., first ex-
pounded the color-design philoso-
phies of their respective companies.
Then the session was opcned to
questions from the floor. The re-
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marks of each speaker are sum-
marized as follows:

Mr. Buzan stated that his com-
pany can supply a three vidicon
plus 3” image orthicon camera, or
a four-Plumbicon camera, weighing
118 Ibs. Basically he expressed a
position that the company is ready
to go in any direction the broad-
caster wants.

Mr. Cavanagh said his company
sees no reason for a fourth channel
and feels its three-Plumbicon cam-
era can exceed the picture quality
and operating simplicity of any four-
tube model. He mentioned the new
aperture boost circuit referenced to
the green channel.

Mr. Putman said his company
feels that a separate luminance chan-
nel improves both the black-and-
white and color image, and gives
an operational advantage; but he
emphasized this is not an excuse for
color misregistration and tracking
error.

Mr. Parker-Smith stated that his
company feels that a four-Plumbi-
con color camera combines the ad-
vantages of matched gamma char-
acteristics of a single tube type with
those of a camera offering the added
resolution of a single luminance
tube.

Dr. Kozanowski said his company
feels that the three-10 camera is
currently the most reliable color
camera available with respect to
parts and tube reliability.

Some questions aimed at the pan-
el were:

When will manufacturers stand-
ardize camera cable? No agreement
could be reached. As with cameras,
each had reasons for use of his
particular cable.

What is Plumbicon availability?
Mr. Cavanagh said current policy is
to keep a sufficient replacement
stock for units sold before new
units are issued. He added that two
new plants are under construction,
including one in Rhode Island, to
supply the demand for Plumbicons.

What is the recommended warm-
up time for color cameras? Answers
varied from 20 min to 1 hour.

How important are matched
tubes? Originally they were very
important, but operations experience
is currently showing that matching
is principally concerned with image-
orthicon tubes.
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Wednesday Radio-TV Session

Radio broadcasters were specta-
tors at a solid block of technical
papers on television.

Robert D. Post, NBC, New York,
described the operating principles
of the KNBC-TV automated switch-
ing center, illustrating the paper with
slides.

Charles H. Coleman, Ampex
Corp., explained the use and oper-
ating principles of the Ampex model
1090 automatic velocity compensa-
tion, then demonstrated high-band
color dubs to the tenth generation.

L. S. Lappin and D. R. Musson
of RCA described a TV remote-
control system installed at WKBS-
TV, channel 48, Philadelphia. The
system utilizes two pairs of DC con-
trol lines plus an off-air tuner for
monitoring,

The final feature of Wednesday’s
technical session was the now fa-
mous FCC Technical Panel, where a
number of members of the FCC staff
answered questions put to them by
the audience. The panel was mod-
erated by Mr. Leslie S. Learned,
MBS, New York. The panelists
were: Hart S. Cowperthwait, Rules
and Standards Division; Otis T.
Hansen, Chief, Existing Aural Facil-
ities Branch; Wallace E. Johnson,
Assistant Chief, Broadcast Bureau;
Harold L. Kassens, Assistant Chief,
Broadcast Facilities Division; Har-
old G. Kelley, Supervisory Engi-
neer, TV Applications Branch; and
Curtis B. Plummer, Chief, Field En-
gineering Bureau.

The questions put to the panel
included:

Question: With the recent reduction
in aural transmitter power, we find
our aural power amplifier unneces-
sary. Is it possible to license this as
an auxiliary main transmitter?
Answer by Mr. Kelly: This is pos-
sible; in fact a number of stations
have already applied for such per-
mission.

Question: Does this also apply as an
alternate main transmitter?
Answer again by Mr. Kelly: The
major difference between an auxil-
iary transmitter and an alternate
transmitter is that an auxiliary trans-
mitter is intended for use when the
main transmitter is inoperative,
whereas an alternate transmitter is
intended as a regular substitute or

alternate for the main transmitter
for whatever reason the licensee may
wish to use it. The Commission cur-
rently requires that an alternate
transmitter be submitted to and pass
a regular proof of perfomance,
whereas an auxiliary transmitter
need not pass a proof of perform-
ance. Therefore, if your aural ampli-
fier is capable of passing the per-
formance tests required of an alter-
nate transmitter, it could be licensed.
Question: What is it necessary to do
to a television modulation monitor to
avoid a citation for overmodulation?
Answer by Mr. Kassens: Read the
instruction books; set the flasher as
instructed. When the Commission
type-approves a monitor, it does so
with the understanding that it will
be adjusted according to the instruc-
tions enclosed.

Question; Has the war in Viet Nam,
or other demands, increased the
shortage of licensed engineers?
Answer by Mr. Plummer: Judging
by the requests for temporary opera-
tion without a licensed engineer, no.
The Commission has received fewer
such requests this year than in past
years.

Question: In a recent power failure
in the Northeast, a number of day-
time stations were requested by local
Civil Defense authorities to operate
beyond their scheduled sign-off time.
Who is to make such decisions, and
how?

Answer by Mr. Johnson: The Com-
mission feels that probably the best
judge on the scene is the station’s
operator. He should judge. taking
into consideration whether other lo-
cal stations are operable. Thus far,
the Commission has accepted such
operators’ judgment as sufficient, and
will probably continue to do so. This
should be differentiated, though,
from an EBS emergency, when only
the predesignated stations should
be opcrating.

Question: With the current shortage
of copper, will the Commission ac-
cept grounding of AM towers using
aluminum wire?

Answer: No. There is presently a
station temporarily operating on an
aluminum ground system, but it has
not been licensed. The Commission
does not feel the copper shortage
has reached a stage so critical that
such measures are needed.
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On March 28 the third Annual Consulting Author
dinner was held. Attending the dinner, hosted by the
Magazine Division of the Howard W. Sams & Co., Inc.
were Donald W. Bradley (General Manager), William
E. Burke (Editor of BROADCAST ENGINEERING), James
M. Moore (Managing Editor of BROADCAST ENGINEER-
ING), Martin Taylor (Editor-in-Chief of Rapioy TELE-
visioN), and Gene Randolph, George M. Frese, Mr. &
Mrs. Robert A, Jones, Mr. & Mrs. Len Spencer, Steven
A. Cisler, George C. Sitts, Edward Tong, Philip Whit-
ney, Thomas R. Haskett, Patrick S. Finnegan, Melvon
G. Hart, Mr. & Mrs. Howard T. Head, and John J.
Walsh. Special guests were Hugh Wallace (Advertising
Sales Manager) and Mrs. Wallace, Paul Houston (Cen-
tral Sales Representative), and Dale Irvin (Representa-
tive of Sams Technical Institute).

Short talks outlining the mechanical preparation and
scheduling of BRoaDCAST ENGINEERING were presented
by Mr. Burke and Mr. Moore. Mr. Taylor’s talk cov-
ered the readers and national coverage of RapIO y
TELEVISION, a recent acquisition of the Howard W.
Sams & Co. The attending authors and their wives were
presented with gifts in appreciation of their service to
BroapcasT ENGINEERING, and an informative question-
and-answer period ended the evening.

The 1966 Engineering Achieve-
ment Award was presented to Carl
J. Meyers, senior vice-president and
director of engineering, WGN, Inc.,
Chicago. The presentation was
made at the Wednesday Engineer-
ing Conference Luncheon. The full
text of the award read: “National
Association of Broadcasters En-
gincering  Achievement  Award,
presented to Carl J. Meyers in rec-
ognition of his distinguished pro-
fessional career, for his outstand-
ing leadership and untiring efforts
to the lasting benefit of the indus-
try, for his many contributions to
our nation’s knowledge in the fields
of radio and television, and for his
pioneering  spirit  which  has  so
richly enhanced the forward prog-
ress of broadcast engineering. 20th
Annual Broadcast Engineering
Conference, March 30, 1966, Chi-
cago, Illinois.”

At the opening General Assem-
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bly on Monday, NAB President
Wasilewski presented the Associa-
tion’s 1966 Distinguished Service
Award to Sol Taishoff, editor and
publisher of Broadcasting and Tele-
vision magazines. In his acceptance
speech, Mr. Taishoff said if broad-
casters are to take advantage of the
many opportunities offered through
technological advances “. . . the
dead hand of government must be
lifted from the controls of our com-
munication system.” He said broad-
casters have allowed government
officials to decide that the First
Amendment afforded less
protection to broadcasting than to
other information media.” He also
criticized the concept that the air-
waves belong to the public. Private
venturers, he pointed out, have cre-
ated the equipment and know-how
to move pictures and sound through
the air. Broadcasters, Mr. Taishoft
said, should mount a “meaningful
resistance movement” to turn back
neutralizing federal controls.

The NAB Radio Code Award of
Merit went to the Oklahoma Broad-
casters Association: “For taking the
initiative in building support for the
Radio Code by conducting a con-
centrated campaign during which
time the Oklahoma Association

achieved a substantial majority of
its members as Radio Code sub-
scribers. Special recognition is giv-
en to Association President Lee
Allan Smith for his dedication to
the cause of self-regulation and
for his personal efforts which as-
sured the success of the campaign.”
In accepting the award, Mr. Smith
said: “The members of OBA be-
lieve in the free-enterprise system,
and accept the responsibilities that
such a system demands in a free
and unencumbered society. We be-
lieve that only through self-regula-
tion can the principles of a free-
enterprise system be maintained and
be left free of complete federal con-
trol . . ..

“We further believe that our mem-
bership in and our adherence to
the principles set forth in the Radio
Code of the National Association
of Broadcasters is our strongest
safeguard against deeper encroach-
ment by governmental agencies.

“We, therefore, pledge to the
industry and to those at home
whom we serve, our determination
to place ‘the public interest’ first
through continued adherence to
this self-regulating instrument. And
we encourage all broadcasters to
support the NAB Code.”

BROADCAST ENGINEERING



Take a real close look. We are
proud of this original microphone
used by so many top recording
artists. Now, like any successful
product, it is being copied in
appearance. However, there are
any number of top performance
characteristics, which we doubt can
be duplicated, which will continue to
make the D-24E first choice of
foremost entertainers as well as
recording and broadcast engineers.

The D-24E boasts a wide and smooth
frequency response (an individually
plotted frequency curve is supplied
with each unit); no popping nor
harshness, plus above average
cardioid characteristics to guard
against feedback.

Write for details or see your local
dealer today. He will show you
many more advantages.

COME ON, TAKE A{HRIM

( One step removed,

the D-119ES provides
similar characteristics
such as good cardioid
and freedom from
popping. It may be
connected directly to
any amplifier —
high or low impedance.
. With on-off switch.

MADE IN AUSTRIA BY AKG GMBH.

©  PROFESSIONAL
/Vore/co SOUND PRODUCTS

NORTH AMERICAN PHILIPS COMPANY, INC.
Professional Products Division, 100 East 42nd St.. New York. N Y 10017 ARSI ;
Circle 1tem 20 on Tech Duta Cord
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If you want to broadcast
the sharpest TV,
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be sure you use the
picture-perfect tape

Two important points of superiority you’ll find in Memorex
video tapes—both of which result in visibly better pictures
—are their super-smoothness and their high-conductivity
coating. These features result in absence of dropouts, picture
clarity, and freedom from static build-up. You’ll also get
significantly reduced head-wear and a greater number of
re-plays — a direct benefit from Memorex’s experience in

producing premium error-free tapes for computer use.

Ifyou’llwrite Memorex Corporation at 711 Memorex Park,
Santa Clara, California 95052, we will send you video tape
specification data and a bibliography of technical information
available from the Memorex library of reprints. Also let us
know, by letter, if you'd like a free sample reel of Memorex
video tape.

Memorex Branch Offices in New York, Philadelphia, Washington, Atlanta, Orlando, Dayton, Chicago, Detroit, Dallas, Los Angeles, San Francisco;

Offices and Affiliates in London, Cologne, and Paris.

Circle Item 21 on Tech Data Card
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Directionalized | ' Dual Polarized

{ Anfennas

FM| _
“PATTERN | TESTED

April, 1966

The new Jampro testing
range allows our design en-
gineers to erect, test and
adjust every antenna to
conform to your specific
vertical and horizontal pat-
tern requirements before
shipment is made.

Since the mounting pole
and tower affect the radi-
ated pattern, our engineers
can actually duplicate your
mounting specifications
when adjusting your new
directional antenna. We’ll
even adjust for phasing
and spacing of the dual
bays, which is often re-
quired in tight or multiple
null patterns.

Contact Jampro for newly devel-
oped technical information regard-
ing Dual Polarized FM Directional
Antenna measurements and per-
formance,

vl prior to shipment

NEWARK, N.J.

ADVANTAGES OF JAMPRO’S
NEW DIRECTIONALIZED DUAL
POLARIZED FM ANTENNA

Effective radiated power can be increased
and still protect neighboring short spaced
stations. The VSWR Bandwidth is not af-
fected and the antenna peak gain s
nearly always increased.

3
l"

JIAIM|P|R|O

ANTENNAJCOMPANY  22%ce s

6939 POWER INN ROAD § SACRAMENTO. CALIFORNIA 442-1177

Circle Item 22 on Tech Data Card
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April 1966

We interrupt this magazine to bring you...

Late Bulletin from Washington

by Howard T, Head

Commission Assumes Jurisdiction Over All CATV

The Federal Communications Commission has announced its decision to assume
jurisdiction over all CATV systems, Previously, its control was limited
to those systems employing microwave relays for program feeds, relying on
the Commission?s unquestioned authority to regulate the issuance of micro-
wave licenses,

Under the new requirements, CATV systems must carry the signals of all sta-
tions providing Grade B service to the city served by the system, The CATV
system is required to refrain from carrying distant stations when programs
duplicate those of a local station, although this requirement is limited

to programs appearing on the same day rather than 15 days before and after
as previously proposed. Furthermore, nonduplication protection is not re-
quired in the case of prime-time network programs carried outside of prime
time, or in the case of color programs carried locally only in black-and-
white., Private agreements between stations and CATV systems for different
degrees of protection will be recognized by the Commission.

CATV applicants in the top 100 markets, as established according to ARB
ranking, will not be permitted to bring in outside signals beyond the Grade
B contour unless approved through an FCC hearing. Importation of distant
signals will be permitted in markets below the top 100, although objections
to such carriage will be entertained on a case-to-case basis,

No regulations regarding the origination of programs by CATV systems have been
established., The Commission has asked Congress to consider legislation
dealing with this point, as well as all other aspects of the relationship
between the Commission and CATV regulation,

Broadcast Licensees Warned on Promotions

Numerous complaints have been received by the Commission concerning contests
and promotions by broadcast licensees. As a result, all licensees have been
cautioned against conducting promotions and contests which may damage private
property, block traffic, or otherwise create disorder, Some of the promotions
complained about have included "t reasure hunts' resulting in damage to both
public and private property, and the broadcasting of "scare' announcements

or headlines in such a way as to mislead or frighten the public,



Formal regulations governing contests and promotions of this nature have
not been adopted, but Rules on the subject are likely if the complaints
continue, Similar regulations are also under consideration as a result
of complaints concerning "open—mike" programs, particularly those which
are conducted in such a way that the moderator has inadequate control
over spontaneous remarks of participants.

Broadcast Bureau to Levy Fines

Authority has been delegated to the Broadcast Bureau to levy fines up to
$250 for violations of the Technical Rules, which are increasing in number.
The Commission suspects that some licensees have been deliberately ignoring
many of the Technical Regulations in the belief that the violation either
was not sufficiently serious to draw a fine, or that the Commission?®s
procedures were so cumbersome that fines were unlikely. Under the new
simplified procedures, minor violations may now draw not only a citation,
but also a notice of forfeiture (fine) in the same mail.

Plans for New Radio Treaty with Mexico

At a meeting in the State Department in Washington on March 15, Govern-
ment officials heard expressions of industry views regarding possible
revisions in the treaty between the United States and Mexico governing
AM radio broadcasting. The present treaty expires in June of this year,
and plans are being made for conferences between the two countries to
discuss a new treaty.

Some of the restrictions on U,S, broadcasters considered to be the most
onerous are those establishing a 5-kw power limitation on stations on

the Mexican clear channels, the prohibition against nighttime operation

on these channels with any power, and the restriction of power to 250

watts both day and night for Class IV stations in the U, S. near the Mexican
border.

No date has been set for the initial discussions with the Mexican Govern-
ment, Based on previous experience, however, it appears likely that no

new agreement will be reached for some time to come.

Short Circuits

A West Coast station operating a directional antenna by remote control

has been denied permission to read meters at the transmitter within four
hours of switching to directional operation rather than within the two-
hour period now required by the Rules; however, the Commission left the
door open for a petition for change in the Rules,..The Instructional
Television Fixed Service (ITVFS) Rules governing operation in the 2500-
2690 mc band have been changed to reduce from 5 to 4 the number of stations
which may be licensed to a single licensee in a given community...The
revised table of UHF channel assignments (November 1965 Bulletin) has

been issued..,The Commission has proposed to permit the use of television
microwave STL and intercity relays for other purposes during idle hours;
the uses would include relaying audio material, or the telemetering of
data related to station operation,..New Commission Rules prohibit the

use of radio to eavesdrop on private conversations,..Part 17 of the Com-
missions Rules is proposed to be amended to conform with FAA regulations,
and to require a certificate from a licensed engineer or surveyor as to
the accuracy of geographical coordinates,..The Commission has refused to
reconsider the recently adopted Rules outlawing ''double billing" (December
1965 Bulletin),

Howard T. Head...in Washington



Tower Marking

(Continued from page 22)
proved lamps are available in 100-
and 500-watt ratings, as well as 111-
and 620-watt ratings. The higher-
wattage bulbs produce the same
light output as the lower-wattage
versions, but last much longer. The
additional power used by the higher-
wattage bulbs and the slight differ-
ences in cost are more than offset by
their long life. Some stations use
twice the number of lamps required
at each level. A current-operated re-
lay is then used to turn on No. 2 if
No 1 fails. It is also possible to run
both lamps continuously, since it
seldom happens that both will fail
concurrently.

On a short tower (say, under
3007) it is fairly easy to comply with
the 3% socket-voltage rule by sim-
ply using large conductors. How-
ever, on tall towers, conductor size
becomes excessive and prohibitively
expensive. The problem is solved by
using one or more autotransformers
to step up the voltage as the distance
from the source increases. Another
thing to remember about tall towers
is that they require more than one

flashing beacon; thus, the current
switched becomes large, affecting
voltage regulation of the tower cir-
cuits, and perhaps even of other
station circuits. Where this problem
occurs, the use of more than a single
flasher is recommended, thereby re-
ducing peak load requirements and
enhancing voltage regulation.

Galvanizing and Painting

If a tower is exempt from painting
and/or marking requirements, it
should be galvanized for protection
from the weather. Guy wires are al-
ways galvanized before being woven.
The small diameters of the strands
render them particularly susceptible
to attack by acids in the air. When
tubular tower members are used,
they must be galvanized inside and
out, unless precautions are taken to
prevent moisture from entering and
causing rust to develop on the inner
surfaces.

Even the apparently simple job of
painting a tower presents problems.
Paint will not adhere to newly gal-
vanized surfaces; it is therefore
necessary to rough up the smooth

metal. A suitable method is to brush
on the following solution: 2 oz cop-
per chloride, 2 oz copper nitrate, 2
oz sal ammoniac, 2 oz muriatic acid,
and | gal water. The solution is ap-
plied and allowed to dry. In about
ten hours the surface is ready to
paint and will not need a primer
coat. If an older surface is grayish or
black, a primer will probably not be
needed, because weathering has
done the etching. Rusted galvanized
surfaces should be scraped and wire-
brushed to remove all dust, dirt,
loose rust, and rust scale. In any
event, be sure that the surface is
free from grease, oil, or any other
dirt; and use good paint, with a
primer if necessary. One coat of
primer should be used, the exact
type depending on whether the sur-
face is new or rusted. Usually two
coats of finish are then applied. A
drying time of 24 hours is usually
observed between successive finish
coats.

Contractors prefer a fast-drying
primer so that paint spatters dry be-
fore they reach the ground, not caus-
ing damage to cars and buildings.
They feel the same way about finish

EXPANDABLE
SOLID STATE

TAPE DUPLICATING
SYSTEM

SERIES 235

54

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 yout 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 tomeet the needs

of independent studios, electronic teaching and audio visual departments.

0

ikin OF MINNEAPOLIS”®
N4 9

9600 Aldrich Ave. S. Minneapolis, Minnesota, 55420

Low on price, high in petformance - for example, a basic one master, one
slave two channel 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.
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coats. The fast-drying feature is
good, but it has disadvantages. It is
essential that primers of this type be
applied to exceptionally clean sur-
faces, since because of their fast-
drying properties their oil content is
reduced; hence, they do not have the
surface - wetting propertics which
characterize primers of longer oil
length. Structural steel is rarely
cleaned of corrosion products unless
sandblasted.

A good primer to use is Federal
Specification TTP-641, Type Il Zinc
Dust, Zinc Oxide Primer. Although
it is not fast drying, it has excellent
adhesion and presents an ideal sur-
face for the finish coat. Eight ounces
of linseed oil added to each gallon
helps in areas which are not suffi-
ciently clean. The oil helps the
primer penetrate into voids of the
surface, rather than bridging over
the top, which later results in film
failure.

Sufficient paint should be applied
in all cases. The minimum dry-film
thickness should be 1 mil (0.0017)
per coat, and dry-film thickness of
1.25-1.5 mils per coat is normally

preferred. No portion of the films
should be less than these thicknesses.
Dry-film thickness should not ex-
ceed 2 mils per coat.

Surfaces of all parts of the tower,
including any exposed steel of the
anchors, turnbuckles, and cable
clamps, should be painted. The guy
wires and accessories, such as anten-
nas, lights, and cables should be gal-
vanized. All bolts and nuts not
painted during assembly should be
painted after erection.

The paint is applied either by
brush or spraying, depending on
conditions or the subcontractor’s
option. All surfaces should be uni-
formly covered, with no streaks or
incompletely covered surfaces. For
best results, all painting should be
done in dry weather. Paint should
not be applied on wet surfaces, when
the relative humidity exceeds 80%,
nor when the surrounding air or the
surface to be painted has a tempera-
ture of 40° F or below. Steel should
not be handled until the paint is
thoroughly dry; after erection the
tower paint should be carefully
touched up, assuring proper cover-

age of the areas to be protected.

Maintenance Procedures

Broadcast-tower maintenance is
often limited to periodic painting
and lamp replacement. When con-
sidered from a long-range view, this
may be false economy. The broad-
caster interested in real economy will
take precautions to see that his

towers receive thorough mainte-
nance.
Repainting

As has been stated, repainting of
towers is required by FAA and FCC
regulations; it is also good engi-
neering practice, because the paint
protects steel tower members against
rust and corrosion.

Most of the remarks mentioned
earlier concerning initial painting of
towers also apply to repainting. Be-
fore a tower can be repainted, it
must be cleaned of contamination so
that the new paint may adhere satis-
factorily to the surface. Two chief
deposits are found on towers: Mill
scale, often blue-gray in color, de-
velops during the manufacture of

el
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Swabs are for bables

S-200 is for cleaning tape heads (even while tape is running)

If you've been cleaning tape heads with a twist of cotton on a
toothpick—stop. Save time and do a better job with S-200
Magnetic Tape Head Cleaner. $S-200 is a formulation of Freon TF®
with other fluorocarbons in convenient aerosol cans. It thor-

oughly cleans tape heads, guides and helical scan slip rings in

seconds, can be applied to running tape without interfering with

®Du Pont trademark
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transmission. And heads stay clean longer. Users report over
twice as many passes of tape between cleanings with S-200 than
with swabs. §-200 Magnetic Tape Head Cleaner is recommended
by leading tape manufacturers. Available in 6 and 16-0z. cans.

Write on letterhead for literature and free sample.

miller-stephenson
chemical co..inc.

Route 7, Danbury, Conn.
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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

April, 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.

EE@C‘I@L;
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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.
.

KUDAK
SOUND
REGURDING
TAPE RiradEaires thtercna o i

s obwndtw: oo ’

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.
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Automatic

Broadcasting

as easy as

Send for FREE 35-pg. booklet “Plan-

ning for Automated Broadcasting.
Or call collect today 309-829-7006.

2

AUTOMATIC (AT'C TAPE CONTROL

steel, when in the forming or cooling
period iron molecules combine di-
rectly with oxygen from the air to
form iron oxide (oxide on steel).
Rust scale 1s a rust deposit that is
not anchored securely to the surface,
and in time will invariably “pop” off.
When the rust scale comes off, it will
take the paint coating with it if this
coating has been applied over the
rust scale.

Because the service life, and
therefore the usefulness, of any
organic coating is greatly dependent
on the manner in which the surface
is prepared prior to coating, the at-
tention given to this part of the pro-
gram should be extremely thorough.
Proper surface preparation requires
that all foreign substances, such as
dirt, oil, grease, loose rust, peeling or
deteriorated previous coatings, mill
scale, and rust scale, be removed
from the surface.

There are a number of methods
used to clean tower surfaces prior to
repainting. Solvent cleaning is the
use of rags or brushes wetted with a
suitable solvent to remove oil or
grease. Stratified rust or rust scale is

1107 E. Croxton Ave. Bloomington, 111, removed by hand cleaning, using
Circle Item 27 on Tech Data Card
)'-.’L_?' "".""“ E.x
"DUAL RELIABLE" AM'

FOR STATIONS REQUIRING THE FOLLOWING FEATURES NOT
AVAILABLE IN CCA STANDARD DELUXE TRANSMITTERS:

e BUILT-IN OPERATING STANDBY TRANSMITTER
e ANTICIPATED OFF AIR TIME — 5 SECONDS MAX.
e CONSTANT ELECTRONIC MONITORING SYSTEM
¢ AUTOMATIC SWITCHOVER TO HALF POWER

e ALL COMPONENTS — INCLUDING TUBES —

OPERATE @ 50% RATING
®* 100% SPARE PARTS

e MINIMUM MAINTENANCE — 5 MINUTES PER WEEK

® 10,000 HOUR MINIMUM AVERAGE TUBE LIFE
ANTICIPATED AT SUPER CONSERVATIVE OPERATION

Ty Pictured on the left is the monitoring, combining and automatic switch-
ing cabinet of the CCA AM-5000DX, 5KW Dual Reliable Transmitter. This
cabinet constantly monitors the audio and RF of two independent 2.5KW
transmitters and combines their outputs to provide 5KW output. In the
unlikely event of a fault, the defective transmitter will be instantly
turned off and the second transmitter will automatically feed the an-
tenna. This reduction to half power will have negligible effect on station

coverage.

8 v BROADCAST TRANSMITTERS Haid

CONTACT CCA FOR DETAILS ON OUR "DUAL RELIABLE"
AND DELUXE AM AND FM BROADCAST TRANSMITTERS.

CCA ELECTRONICS CORPORATION
GLOUCESTER CITY, NEW JERSEY -
(609)-456-1716

“TRANSMITTERS ARE OUR BUSINESS"”

Circle Item 28 on Tech Data Card
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hammers or impact tools to chip,
and by hand-operated wirebrushes,
sanders, and scrapers. All loose or
nonadherent paint is removed, and
thick edges of remaining old paint
are feathered so that the repainted
surface can have a smooth appear-
ance. The remaining old paint
should have sufficient adhesion so
that it cannot be lifted as a layer by
inserting the blade of a dull putty
knife under it. Power tools are often
used where considerable surface
area must be cleaned, since power
wire brushes, impact tools, grinders,
and sanders speed up the work. Blast
cleaning, also a rapid method of
cleaning towers, employs abrasive
material propelled at high velocity
through nozzles or by centrifugal
wheels.

Painting contractors should be
required to post a performance bond
to guarantee completion of the job,
and they must have liability insur-
ance to cover possible paint damage
to neighboring property owners and
bystanders. Depending upon the dry-
ing qualities of the paint used, the
care with which it is applied, and the
population density within a few
hundred fect of the tower, some
paint spatter is likely to occur. The
broadcaster cannot permit himself to
be liable for this damage. There is
also the possibility of a worker drop-
ping a tool and injuring someone.

Lamps and Flashers

Lamp replacement offers a real
opportunity for saving. The differ-
ence in cost between long-life and
regular tower lamps is incidental
when compared with the cost of
lamp replacement. A good practice
is to purchase only long-life lamps.
They should be purchased in a
quantity that will allow for acci-
dental breakage or other damage
while on the shelf or during installa-
tion.

Note that FCC rules require that
a licensee must have on hand enough
lamps to replace completely all
tower lamps at any time. Another
good practice, while not required, is
to have on hand replacement lamp
sockets, lamp globes, and aviation-
red shields for beacons. Beacon
flashers, while reliable, can fail,
therefore, it is advisable to have a
spare motor and switch on hand,

BROADCAST ENGINEERING



MULTIBURST

Telemet Test Signal Generator, Model 3508B1
Muitiburst/Stairstep/Ramp/Sine Sq. Pulse/Sine Sq. Window

OVER 300 of these units are in daily use throughout the
television industry — and this doesn’t include the individual
test signal generator modules (3501, 3502, 3503, etc.), of which
hundreds have been sold.

This kind of popularity doesn’t just happen...it’s the combined
result of awareness of customer requirements, capable engi-
neering, quality production and continuing service.

If you’re not already a member of the Model 3508 club, why
not join now? It costs no more to go first class.

TELEMET COMPANY

185 DIXON AVENUE, AMITYVILLE, N.Y. ® PHONE (516) 541-3600
Circle ltem 29 on Tech Data Card
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especially since the switch contacts
arc and become pitted periodically.
The photoelectric-cell assembly is
sometimes vuinerable to lightning,
as it is mounted in an exposed posi-
tion. If a spare assembly is not kept
on hand, upon failure of the PE the
licensee must then turn on the lights
by hand each night, or else run
them continuously.

Tower Inspections

Sec. 17.38 of the FCC Rules, as
well as related FAA Rules, require
that the licensee make a daily in-
spection of the tower-lighting sys-
tem to insure that it is operating
properly — unless an automatic
tower-lighting failure-alarm circuit is
used. An entry stating that this in-
spection has been made must ap-
pear in one of the station logs—
program, operating, or maintenance.
The rule does not specify which is
preferred, but it seems more con-
venient to make the entry in the
maintenance log. Sec. 17.38 also
requires a similar entry of the time
the tower lights are turned on and

off each day if manually controlled:
the nature, date, and time of any
observed failure of the lighting sys-
tem; the date, time, and nature of
the adjustments, repairs, or replace-
ments made; identification of the
FAA Flight Service Station which
was notified of the failure of any
code or rotating beacon light or top
light not corrected within 30 min-
utes; the date and time such notice
was given; and the date and time
notice was given to the Flight Serv-
ice Station that the required illumi-
nation was resumed.

Sec. 17.38 states that once every
three months a complete inspection
shall be made of all tower lights and
associated tower-lighting control de-
vices, indicators, and alarm systems.
An entry must then be made—again
the log used is not specified, but
probably the most desirable is the
maintenance log—which must show
the date of the inspection and the
condition of all the equipment. De-
tails must be noted of any adjust-
ments, replacements, or repairs
made to insure compliance with the

lighting requirements, and the date
such adjustments, replacements, or
repairs were made.

Summary of Hints for Maintenance

1. Repaint towers
years.

2. Buy only long-life lamps.
3. Keep more than a minimum
of spare lamps on hand.

4. Keep spare globes, sockets.
and color shields on hand.
5. Use three lamps for sidelights.

A

every two
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REMOTE CONTROL
with a
DIFFERENCE

For your UNIQUE STATION we
can provide Unique custom modi-
fications to our 615 series Remote
Control quickly, cheaply, and effi-
ciently.

Basic Complete Model 615.C for
16 functions including 4 meters.
still $895

Dials

NO Steppers

Transistors

Tubes

For more information circle
Bingo number or call us col-
fect at 215/839-3250.

BIONIC INSTRUMENTS, INC.
221 Rock Hill Road
Bala Cynwyd, Pa. 19004
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MINIATURIZED

little as 100 cycles.

Both units are rated for continuous operation over a temperature range of
20°C to 50°C from a 12/24/48 VDC supply.

o TREPAC ™ CORPORATION OF AMERICA

et

DA TATONE- T“.é‘é"cse"."\',gi'“s

NO TUNED REEDS

TRANSISTORIZED SDLID/STATE NO TUNING FORKS

4"/" — 77

ool i 2

MODEL NO. T/R-800

SPECIFICATIONS

DATATONE TRANSMITTER: Designed to bridge a 600 ohm transmission line with
less than 1 db loading and through contact closure deliver an undistorted tone
signal level of 1 Milliwatt. Calibrated internal attenuator permits setting out-
put level to required signaling condition by simple terminal strapping.

DATATONE RECEIVER: Designed to bridge a 600 ohm transmission line with
less than 0.5 db loading, and close contacts or power an external relay load
upon receiving a tone pulse from its companion transmitter. A full dynamic
range of greater than 35 db and a sensitivity of -35 dbm with sharp skirt
filters, assures reliable operation with adjacent channel separation of as

SOLID STATE ELECTRONICS for TELECOMMUNICATIONS

30 West Hamilton Avenue, Englewood, N.J.

e Phone (201) 667-3810 o TWX (201) 567-4977
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The CATV Cable
 that GUARANTEES

| LL SPECTRUM CAPABILITY

@@@:Xﬁ@u

polyethylene

Y  cable

with "Coppergard”

“Solid-D"’

solid Superior Coaxial Cable with Coppergard guaran-
p(()jlytith¥lgne tees no attenuation discontinuity over the continu-
e ous range through 219 MCS and beyond! This
means you can use all the frequencies available to
you. Unlike ordinary cables, which offer only the
television band, Superior Coax was specifically
designed for CATYV to provide for full utilization

CHOOSE SUPERIOR CEL[-O-AIRE COAX FOR AERIAL PLANT
Guaranteed Maximum Attenuation db/100’ at 68°F

Choy 27)1 Cheub || A0S, | (Ch- 7 | Ch-113 of the frequency range in aerial and buried plant.
:::g g;: g':: ;'gz ;:; ::7 When you buy cable, insist on the brand that gives
: : : : =24 full-spectrum capability at no extra cost. Install

Superior Coaxial Cable with “Coppergard,” the
CHOOSE SUPERIOR® SOLID-D COAX FOR BURIED PLANT cable your system will never outgrow.
Guaranteed Maximum Attenuation db/100’ at 68° F

Ch. 2 Ch. 6 | 168 mc. | Ch. 7 | Ch. 13

6020 0.74 0.91 1.05 1.38 1,55

6030 0.56 0.67 0.79 1.05 1.19

Every Reol SQweep-Tectod s> S ucpAEBRI.lEo R
Over Ite Full Length

SUPERIOR CABLE CORPORATION - HICKORY, NORTH CAROLINA
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Advanced, Solid State

Super B Series

MEETS OR EXCEEDS ALL NAB SPECIFICATIONS AND REQUIREMENTS

And Here's the New
Economy King

COMPACT 400-A

Don’t let their low price fool you.
New, solid state SPOTMASTER
Compact 400's are second only to
the Super B series in performance
and features. Available in both play-
back and record-playback versions,
these Compact models share the
traditional SPOTMASTER em-
phasis on rugged dependability.

Top Quality
Tape Cartridges

2

LI
";“:"
Superior SPOTMASTER tape car-
tridges are available in standard
timings from 20 seconds to 31 min-
utes, with special lengths loaded
on request. In addition, Broadcast
Electronics offers a complete selec-
tion of blank cartridges, cartridges
for delayed programming and heavy
duty lubricated bulk tape. Prices
are modest, with no minimum order
required.

Introducing the Super B, today's
truly superior cartridge tape
equipment.

New Super B series has
models to match every
programming need—record-
playback and playback-only,
compact and rack-mount.
Completely solid state, handsome
Super B equipment features
functional new styling and ease
of operation, modular design,
choice of 1, 2 or 3 automatic
electronic cueing tones, separate
record and play heads. A-B
monitoring, biased cue recording,
triple zener controlled power
supply, transformer output . . .
all adding up to pushbutton
broadcasting at its finest.

Super B specs and performance
equal or exceed NAB standards.
Our ironclad one-year guarantee
shows you how much we think
of these great new machines.

Write, wire or call for complete
details on these and other
cartridge tape units (stereo, too)
and accessories . . . from
industry's largest, most
comprehensive line, already
serving more than 1,500 stations
on six continents.

BROADCAST
ELECTRONICS;, INC.

8800 Brookville Rd., Silver Spring, Md.
Area Code 301  JU 8-4983
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Patch Panel
(Continued from page 27)

fier, the EBS receiver, and the ofl-
the-air monitor. In addition, any ex-
ternal audio power source of near
8-ohms impedance can be uscd to
feed any speaker in the building
through the jack field.

Equalizers and Filters

WBEIJ does extensive broadcast-
ing of sports events via remote lines.
It was found that the sound quality
on many of the remotes could be
greatly improved by rolling off the
low audio frequencies and equalizing
the highs, thus attenuating the low-
frequency noise in gymnasiums and
bowling alleys and overcoming the
treble roll-off characteristic of tele-
phone lines. We found that a simple
high-pass tilter consisting of two
0.5-mfd. capacitors wired between
two jacks in the patch panel virtual-
ly eliminates low-frequency noises
and clarifies the announcer’s words.
The announcer at the console can
casily patch through the filter into a
console remote line input when the
need arises (B FILTER IN M and B
FILTER ouT M). The filter is also
useful when a remote line has exces-
sive 60-cps hum.

We did not wire our equalizer to
jacks in the patch panel for three
recasons: First, it requires too many
jacks; second, announcers would not
be using this feature widely; third.
it could possibly be accidentally
patched into a circuit adversely af-
fected by equalization. Therefore,
we use a test lead with alligator
clips and clip the required amount
of equalization onto any two termi-
nals of either of the two terminal
boards. All these terminals have ac-
cess jacks in the patch panel and
may be routed, within limits, by
patch cords.

Conclusion

With this patch panel, we have
been able to route signals in a vari-
ety of ways, check remote sctups
prior to air time, substitute equip-
ment when needed, and insert filter-
ing and equalization as desired.

It is extremely unlikely that the
same conditions and neceds existing
at WBEJ exist at any other station.
But perhaps somewhere in the de-
scription of our patch panel will be
found the solution to a problem you
may have. A
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4 in 1
FIELD INTENSITY METER+NULL DETECTOR+
STANDARD SIGNAL GENERATOR+AM MONITOR RECEIVER!

At last a practical, extremely versatile insirument for
broadcast stations and consultants. The new Wilkinson
Model 4N-1 all solid state Field Meter combines all
the features broadcast engineers have long been awaiting
in a completely portable 12-pound unit.

As a Field Intensity meter, the Wilkinson 4N-1
measures field strength with 3% accuracy and reduces
measurement time because no nulling is required. Long-
term reliability is assured because all critical circuitry is
passive.

As a Null Detector for use with a RF bridge to measure
impedances, the Wilkinson 4N-1 eliminates the com-
plexity of a multi-instrument AC test set-up. Visual null
detection eliminates earphones and broken ear drums.

As a Standard Signal Generator, the Wilkinson 4N-1

New
from

Wllkmson

i

Model 4N-1

Portable Solid-State

is invaluable since its output accuracy of 3% from one
microvolt to one volt is essential to many broadcast
applications.

As a Monitor Receiver, the Wilkinson 4N-1 has
sensitivity of 5 microvolts nominal, permitting excellent
off-air monitoring in extreme fringe areas.

The frequency range of the complete Wilkinson 4N-1
is 535-1605 ke.

The Wilkinson 4N-1 is powered by dependable
nickel cadmium batteries, rechargeable from AC or an
automobile source. Ease of operation is assured by sim-
plicity of proceduare, oversized controls and meter, built-in
speaker and illuminated panel. The Wilkinson 4N-1
is packaged in a sturdy and attractive genuine cowhide
case. When the case is closed, the power is interlocked off.

For complete details write on your company letterhead to:

WILKINSON ELECTRONICS, INC.
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BROADCA
EXPERIEN
AT YOUR =

COMMAND!

Y

RCA
SERVICE -

FROM REPAIRS TO
COMPLETE OVERHAUL

« Video tape recorder service

« TV camera overhaul

« Antenna inspection measurements

* Microphone & pick-up repairs

« Transmitter performance measurements
» Custom fabrication

« [nstallation supervision

» Console repairs

« TV projector service

« Microwave service

-

Broadcasters have selected RCA
for dependable service over the
past 30 years.

To guard performance of all
your equipment . . .

| simply telephone one of the
following field oftices:

Atlanta (phone 355-6110),
Chicago (WL 9-6117),
Philadelphia (HO 7-3300),
Iollywood (OL 4-0880).

Or contact Technical Products
Service, RCA Service Company,
A Division of Radio Corporation
of America, Bldg. 203-1,
Camden, N. J. 08101.

The Most Trusted Name
in Electronics
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Maintenance Shop

(Continued from page 32)
can be built-—it’s a simple passive
AM detector—or you can buy one.
A very similar item is the noise-
meter adaptor for reading AM noisc
in an FM transmitter. The flutter
meter is a luxury item, used by few
stations. Alignment tapes and test
records will usually suffice for setting
up turntables and tape recorders.

The *“video” category is ahlmost
mandatory for running a video proof
of performance.

The “RF” items are useful and
desirable, but often not absolutely
necessary. The RF generator should
have output up to 5 or 10 volts
across 50 ohms; the communications
receiver should be well shielded and
cover the broadcast band. You
can buy grid-dip meters, transistor
meters, and even a tunnel-diode dip
meter; the last two items are com-
pletely portable and make transmit-
ter tune-ups casy. The frequency
meter or counter is definitely a lux-
ury item unless you are responsible
for a lot of transmitters. The field-
intensity meter is required at all
new directional AM stations, useful
at others. FM and TV field-intensity
meters are almost never found at
stations; they are seldom used except
by consulting engineers.

The “miscellaneous™ items are not
mandatory, although the last two
can be of considerable help.

Spare-Parts Inventory

There are two ways of keeping
sparc tubes. Nearly everybody keeps
at least one of cach tube type in use.
Some keep 50% spares, while others
kecp most-in-one-chassis. Many sta-
tions keep 100% transmitting spares
to permit tube rotating and resultant
longer tube life. The same rules ap-
ply to transistors and diodes, but
silicon rectifier stacks arc best kept
on a 100% spare basis.

Some engineers feel that if they
have much duplication of studio
equipment (several consoles, tape
recorders, preamps, etc.) they need
little or no stock of resistors, ca-

SPENCER-KENNEDY
LABORATORIES, INC.

Complete CATV Service
EQUIPMENT . . . ENGINEERING . . . FINANCING
1320 Soldiers Field Road
Boston, Mass. 02135  Tel. 617/254-5400

Circle Item 36 on Tech Data Card

pacitors, and similar items. If some-
thing fails, it may take a few days to
get the components to fix it, but at
least the station isn’t off the air. This
rule does not apply to the transmit-
ter (unless you have an alternate
main or an auxiliary). Many engi-
neers feel safer if they keep in stock
any component they cannot readily
obtain at a local parts house. If you
do much construction, you wilt need
an ample supply of hardware—nuts,
bolts, screws, washers, etc.

If certain items—such as blower
and turntable motors—are critical
and could knock out the station if
they failed, then you probably
should have spares available.

A maintenance shop isn’t com-
plete without a library. No one can
remember everything. Your station
should subscribe to at least Volume
11T of the FCC Rules and Regula-
tions, and perhaps to Volume I.
Other good books include the NAB
Engineering Handbook, the ARRL
Radio Amateur’s Handbook, RCA’s
Radiotron Designer’s Handbook,
Ennes’ Broadcast Engineering Note-
books (four volumes), the current
Broadcasting yearbook (it gives ad-
dresses and phone numbers of all
broadcast equipment manufacturers),
and either Terman’s Radio Engi-
neers’ Handbook or Henney’s Radio
Engineering Handbook. You should
have at least two tube and/or tran-
sistor handbooks, several good dis-
tributor catalogs-—and finally, a
manual and print on every picce of
gear in your plant. If you have old
equipment, don’t throw away out-of-
date parts catalogs, for you may
want to refer to them about parts re-
placement for your old gear.

Equipment Allocation

If your studio and transmitter are
under one roof, you have no prob-
lem. If you have two or more plants,
equipment allocation becomes a
problem. The general rule is this:
Relatively cheap equipment (VOM’s,
VTVM’s, hand tools, ctc.) is gen-
erally kept in duplicate at both to-
cations, while the more expensive
items (HD meters, AF genecrators,
etc.) are carried back and forth as
needed. Some stations that send
cngineers along on remotes also have
a small tool kit for him to carry for
emergency field repairs. A

BROADCAST ENGINEERING



ENGINEERS'
EXCHANGE

Neutralizing With a Scope
by Robert Dail

Chief Engineer

WCDIJ, Edenton, N. C.

Here is a suggestion to make neutralizing a transmit-
ter easier. 1 have a scope connected continuously to my
final tank by means of a pick-up loop. With this ar-
rangement, I can check my carrier and modulation at
any time without wasting time connecting wires. | also
use this system to neutralize the transmitter. The
method is very simple: 1. Disconnect the high voltage
from the plates of the final tubes. 2. Set the scope gain
fairly high, with the vertical gain about midway, and the
other controls the same as for monitoring. 3. Turn on
the transmitter (final high voltage removed), and ob-
serve the scope. There should be a carrier wave on the
CRT. Adjust the scope vertical gain until an amplitude
of about 17 is produced on the screen. As you turn the
neutralizing control on the transmitter, you should see
the carrier increase or decrease. Adjust the control until
the carrier has minimum width on the screen. This ad-
justment should bring about neutralization of the trans-
mitter. Reset the scope to normal before reconnecting
the final voltage.

This suggestion is our contest winner for April. If you’ve
solved a technical problem lately, why not share your idea
with other engineers via Engineers’ Exchange?

Audio Monitor
by John H. All, Jr.
WDIX, Orangeburg, S. C.

This circuit should be of interest to engineers who are
unable to get a good off-the-air sound from older modu-
lation monitors.

The instruction book for our monitor very plainly
states that above 7500 cps a small amount of peak clip-
ping occurs in the diode detector; this clipping reaches
5% at 15,000 cps and 100% modulation. The circuit
shown here has becn in use over six months at this
station and provides a good improvement in sound. The
input is paralleled across the modulation-monitor input;
a change in RF takeoff-loop coupling may be required
since the detector produces enough loading to decrease
the input to the monitor. A

AUDIO QUTPUT

IN54A
. » > HIGH:
It LEVEL
10K
RF =8 MEDIUM
! ==.002 T
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MODEL 230

VERSATILE, INDUSTRIAL TAPE TRANSPORT
AND MATCHING SOLID STATE ELECTRONICS -
IDEAL FOR REMOTE AND AUTOMATIC
APPLICATIONS.

MODEL 230

Realiable, heavy duty three motor tape transport designed for
advanced technology in industry, business, research and ed-
ucation. Electrical momentary push-button controls, complete
interchangeable head block assemblies plus a variety of
optional features distinguish the model 230 as one of the most
versatile tape transports available.

Model 230 tape transports from $322.00

AMPLIFIERS

Solid state, record and playback amplifiers of modular design
with interchangeable plug-in options, mixing controls, A-B
monitoring, 600 OHM line output, illuminated VU meters,
exceed NAB standards.

Rack Mount Monaural RPI10  $299.00
Stereo  RP120 $399.00

Portable Case ‘* 100"’

with detachable front and back,
accepts model 230 and either RPI110
or RP120 amplifier.

‘100" case only $59.50

FOR COMPLETE INFORMATION
PLEASE WRITE FOR CATALOG ...

\

) king OF MINNEAPOLIS®

9600 Aidrich Ave. 5. Minneapolis, Minnesota, 55420

CANADA; Alex L. Clark, Ltd., 375] Bloor St. W., Islingten, Ontario
Electro Tec Marketers, Ltd., 1624 W. Third Av., Vancouver. British Columbia

April, 1966

CENTRAL & SOUTH AMER!ICA:ManRep Corp.. P.O. Box 429 N.Miami Beach, Florida, U.S5. A,
OVERSEAS EXPORT: International Division Viking of Minneapolis, Inc.,
9600 Aldrich Av. S.,Minneapotis, Minn., U.S. A,
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C. L. GARDNER
COMMUNICATION
CONSTRUCTION CO.

BUILDERS OF COMPLETE
ANTENNA SYSTEMS

Antenna rehabilitation
Tower erection
Inspection and maintenance
TV, AM, FM rigging
Subcontracting

e Yearly contracts for
Beacon and Lighting
Service (East coast)

e Tower Painting

Write, wire or phone for estimates

C. L. GARDNER
COMMUNICATION
CONSTRUCTION CO.

422 Washington Building
Washington, D. €. 20005
AREA €ODE 202 ST 3-2903

NEWS OF THE INDUSTRY

INTERNATIONAL

ETV Mobile Unit to Scotland

The University of Glasgow has
taken delivery of a television outside
broadcast unit believed to be the first
designed for an educational institution
in the United Kingdom. The four-
camera unit, supplied by the Marconi
Company, contains facilities normally
found in an ETV studio control room.
room.

The unit will be used to record lec-
tures on video tape for subsequent use
by the University and associated edu-
cational institutions. It will also be
used to link lecture theatres within the
University so that more students can
“attend” lectures.

Three studio cameras with electronic
viewfinders arc provided. Two have
four-lens turrets, and the other is
fitted with a zoom lens. The cameras
can be operated at distances of up to
500’ from the vehicle by means of
cables provided. The camera comple-
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SPOTMASTER

RS-25

Tape
Cartridge

... from
industry’s
most comprehensive
line of cartridge tape equipment.

Enjoy finger-tip convenience
with RM-100 wall-mount wood
racks. Store 100 cartridges in
minimum space (modular con-
struction permits table-top
mounting as well); $40.00 per
rack. SPOTMASTER Lazy
Susan revolving cartridge wire
rack holds 200 cartridges. Price
$145.50. Extra rack sections
available at $12.90.

Write or wire for complete details.

m

BROADCAST ELECTRONICS, INC.
8800 Brookville Road
Silver Spring, Maryland

Circle Item 35 on Tech Data Card
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ment is completed with a caption
camera. This is normally housed in
the vehicle, but it can be used exter-
nally with a boom for such purposes
as recording surgical operations.

Mixing facilities are provided for
the four cameras, and sound mixing
provides for up to eight microphones
and four high-level sources. In addi-
tion to the normal communication fa-
cilities between the producer and the
camera and sound crews, facilities are
provided for students in the linked
lecture theatres to communicate with
the lecturer. None of the controls in
the unit requires the presence of an
engineer during a broadcast.

The caption camera is placed to one
side of the control panel. Its copy
table can be lighted from either above
or below; therefore, ordinary artwork
or transparcnt material such as used
to illustrate lectures can be shown.
This camera has a zoom lens,

Distribution amplifiers contained in
the vehicle each provide five output
signals. These can be used to feed lec-
ture theatres or video tape recorders.

AM Transmitters
to South Africa

Fifteen Dual-Reliable AM broadcast
systems are being shipped to the South
African Broadcasting Corp. by CCA
Electronics. Each system consists es-
sentially of two independent transmit-
ters with a combining system. It in-
corporates an operating standby trans-
mitter which can be automatically fed
directly to the antenna in the event of
a fault in the system.

London Electronics
and Automation Show

Approximately 850 companies will
exhibit more than $84 million worth
of equipment at the International In-
struments, Electronics and Automation
Exhibition to be held in London. May
23-28. One-third of the participants
will be from outside Britain. The
United States, France, and Czecho-
slovakia will have official exhibits. The
United States will occupy the largest
space at the show. Some 240 individ-
ual firms from 12 other countries will
have equipment on display.

Some 10,000 visitors from outside
Great Britain are expected to attend
the exhibition.

BROADCAST ENGINEERING



National

Elected to Radio Board

The National Association of Broad-
casters has announced the election of
12 prominent broadcasters to its Radio
Board of Directors. All were elected
to two-year terms starting on Wednes-
day, March 30, final day of the NAB’s
44th Annual Convention in Chicago.

Those elected:

District 2 (New York and New Jersey):
Simon Goldman, WIJTN, James-
town, N. Y.

District 4 (North Carolina, South Car-
olina, and Virginia):
Jack Younts,

Pines, N. C.
District 6 (Arkansas, Louisiana, Mis-
sissippi, and Tennessee):

F. C. Sowell, WLAC, Nashville,

Tenn.

District 8 (Indiana and Michigan):
Raymond A. Plank, WKLA, Luding-
ton, Mich.

District 10 (Iowa, Missouri, and Ne-

braska):

George W. Armstrong, WHB, Kan-

sas City, Mo.

District 12 (Kansas and Oklahoma):
Grover C. Cobb, KVGB, Great
Bend, Kan.

District 14 (Colorado, Idaho, Utah,

Wyoming, Montana, and New Mexi-
co):

Al Ross, KGEK, Sterling, Colo.
District 16 (Arizona and Southern Cal-
ifornia):

Kenneth Harwood, KUSC-FM, Los

Angeles, Calif.

AM Stations (Class “A” market):
Charles E. Gates, WGN, Chicago,
.

AM Stations (Class “B” market):
Daniel W. Kops, Kops Communica-
tions, Inc., New Haven, Conn.

AM Stations (Class “C” market):

J. R. Livesay, WLBH, Mattoon, IIl.
FM Stations:

Everett L. Dillard, WASH, Washing-

ton, D. C.

Results of the mail balloting were
certified by a three-member Election
Committee appointed by NAB Presi-
dent Vincent T. Wasilewski. Irv Lich-
tenstein, program director, WWDC,
Washington, served as Chairman.
Members are William L. Hedgpeth,
program director, WTOP, Washing-
ton, and Harry A. Karr, Jr., station
manager, WRC, Washington.

WEEB, Southern

STANCIL-HOFFMAN CORP.

GING RECORDER, 24 Hours Con-
tinuous-7" Tape Reel. From 1 to 4
Separate Channels.
® Also 7.5 IPS STEREO & MONO
For Automated Stations
921 N. Highland Ave.,
Hollywood, Calif. 90038

® BROADCAST REFERENCE & LOG- |

April, 1966

PL-4D21-A

PENTA Power
Tubes for
Broadcast
Applications

These power tetrodes for broadcast trans-
mitters, available only from Penta, have
already run up a service record for
ruggedness and reliability.

The PL-4D21A is directly interchangeable

with the 4D21 (4-125A), but has a plate dis-

PL-6775

sipation of 175 watts. It runs cooler than the
4D21 (4-125A) and generally has longer life.

In the PL-6775, you have a more rugged
version of the 8438/4-400A. It features the

exclusive Penta filament-supporting insulator

which minimizes interelectrode shorts.

Both these tubes have a unique, one-
piece plate cap and seal which will not
come loose or break off easily.

Penta beam pentodes are also of interest to

designers of broadcast equipment. Highly
suited to today’s trend toward the use

of AM linear amplifiers is the PL-195, with a

plate dissipation rating of 4000 watts.

To find out about the complete Penta line
of tubes for AM, FM and TV applications,
send for a free copy of ‘‘Penta Broadcast
Tubes.”” Write The Machlett Labora-
tories, Inc.—Penta Operation,

312 North Nopal Street, Santa Barbara,
California 93102,

INC.

THE MACHLETT LABORATORIES,
RAYTHEON
A SuUBSIDIARY o F RAYTHEON COMPANY

Circte Item 39 on Tech Data Card
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CATV for Atlanta

Georgia Cablevision Corp., 80%
owned by Cox Cablevision Corp., and
209% owned by an affiliate of Georgia
Theatre Company has been granted a
permit by the city to wire Atlanta for
cable television.

J. Leonard Reinsch, president of
Cox Broadcasting Corp., stated that
since the grant to wire Atlanta was
made prior to the FCC’s action on
CATYV, it is anticipated that the Com-
mission will look with favor on devel-
opment of CATV in a city like At-
lanta; the company does not anticipate
any delay in plans.

Signal surveys are under way now
to determine how many channels will
be carried on the system. It is hoped
ssn from SCULLY that as many as eight channels can be
provided, including educational tele-

- e vision and a time, weather, and news
AutOmatlc channel.

Cox Cablevision is wholly owned by

Tape Lifters - ~ Cox Broadcasting, which is also the

parent company of WSB TV-AM-FM

in Atlanta. WSB has a history in radio

another bonus feature dating back to 1922 Cox owns 20

of the SCULLY 230 Series CATYV systems in five states and 509

of Kuaiser-Cox Corp., a CATV equip-

SCULLY Recorders now include another ment manufacturing company in Phoe-

. . nix, Ariz.

much-in-demand feature: automatic tape chorlgia Theatre Company owns an

lifters. Tape lifts away from heads in re- interest in the Waycross Cable Co.,

wind or fast forward position with auto- now operating a CATV system in
matic playback shield control. Automatic Waycross. Ga.

tape lifters offer greater flexibility and
convenience, give operators a performance

Moves to New Location
The building shown is the new home
plus. of Sparta Electronic Corp. The firm
SPECIFY SCULLY, finest solid-state instru- e oubled ts office, plan,
mentation with enviable record of reliabil- Facilities include dust-free filtered air
ity. Custom-engineered to SCULLY's exact-
ing standards with exclusive plug-in con-
struction which assures outstanding opera-
tional records . . . minimum down-time . . .
fast, easy repair when necessary...no
complicated wiring disconnects or de-sol-
dering. Relays, modular sub-assemblies,
electronic chassis solid-state amplifiers
all plug in.

system, a new design laboratory, and
special lighting system. The move is
the company’s third (o larger facilities
in less than five years. The new build-

. ing is located at 5851 Florin-Perkins
/ Road, Sacramento, Calif. 95828. A

SCULLY Remote Unit
with 30 ft. cable
and matching plug

L ! \
e . ‘
®

CALL 203-335-5146 - MOVING?
or write us

Receive BE as usual at your new address

SCULLY RECORDING INSTRUMENTS CORP. D't Lose Touch . ..

Write: BROADCAST ENGINEERING
480 BUNNELL STREET, BRIDGEPORT, CONN. 06607 Circulation Department
Mzkers of the renowned Scully lathe, since 1919 symbol of precision in the audio field. 4300 West 62nd St., Indianapolis 6, Ind.

Circle Item 40 on Tech Data Card
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NEW PRODUCTS

AC/DC Volt-Ohmmeter

A multifunction meter. of all-solid-
state circuitry. battery-operated, with a
mirror - backed, individually - calibrated.
taut-band meter is offered by Hewlett-
Packard. The price is under $200.

HP Model 427A is a DC voltmeter
and an AC voltmeter for the frequencies
from 10 cps to 1 mc¢, with +2% full-
scale accuracy. DC fuli-scale ranges are
+100 millivolts to =+=1000 volts; AC
ranges are 10 millivolts to 300 volts rms.
Ohms ranges, #=5% accurate, arec 10
ohms center-scale to 10 megohms center-
scale.

Heart of the Model 427A is a DC
amplifier, using a ficld-effect transistor
both for high input-impedance conver-
sion and, through a balancing circuit. for
temperature compensation. Input resist-
ance is above 10 megohms. DC drift
with temperature is typically under 0.5
millivolts per degree centigrade.

Battery power makes possible com-
plete isolation from power-line ground.
The common signal ground is floated and
may be operated as much as 500 volts
DC from ground potcntial. A single 22.5-
volt internal dry battery is the normal
power source and has a continuous-oper-
ating life of about 300 hours. AC power-
line operation is an option.

Both AC and DC volts are measured
from the same terminals. Since the DC
mode strongly rejects AC. separate meas-
urements of AC and DC voltages at a
common point may be made by changing
the sectting of the function knob. Over-
loads are well tolerated.

Model 427A is priced at $195. Option
01, adding AC-line to battery operation
is $25 extra.

Circle Item 59 on Tech Data Card

Recording Discs

The gold-label Micro-l.ac recording-
disc line consists of single- and double-
face masters in 10. 12. and 14" sizes. and
instantaneous acetates in single and
double playback grades of 7, 10, 12, and
14”. The Reeves Soundcraft masters are
intended for standard or microgroove,
mono or stereo. The playback grade is
for volume production in broadcasting
and studio applications.

Circle Item 60 on Tech Data Card

Built to your specifications by

SCA LA RA Dlo CORP. San l-ea;:;c;;. Calif.

SCdZd Precision Antennas

* OFF-THE-AIR PICKUP —FM or TV
* LOW POWER UHF, VHF TV TRANSMITTING
* STL AND TELEMETERING ANTENNAS

Engineered to meet rigid FM and TV station specifications,
and to endure the tests of weather and time.

1970 Republic Ave.

Area 415—351-3792

Circle Item 41 on Tech Data Card
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BOYNTON HAS IT!

THE NEw SYNCRON AU-7a
CONDENSER MICROPHONE

FOR PREMIUM SOUND PICKUP
AT A FRACTION OF USUAL COST!

At last! An American made quality condenser
microphone in a self-cantained 93" unit that is
reshaping the recording industry.

Now . . . P. A. engineers, broadcasters, studios
and audiophiles can utilize the full potentials of
“condenser’ sound without the bulk and expense
of conventional condenser mikes.

Connect the cable and it’s ready to go. Over
2500 hours iransister battery life with low cost
mercury celfs.

Frequency range: =3 db 40-20,000. Directional
characteristics: cardioid, with front to back ratio
of better than 20 db.

Output level: —50 db. Distortion: less than
0.5%. Rugged diaphragm provides broad, smooth
frequency response with total absence of annoying
peaks. Maximum sensitivity,

outstanding clarity of sound. PR|CE $16950

ONLY SYNCRCN MAKES IT. ONLY BOYNTON SELLS IT.

T =

MiZROPHONE

BOYNTON STUDIO &

295 Main St., Tuckahee, N.Y. 10707 Tel. (914) SP 8-5278
SOLE D/STRIBUTOR FOR

SYNCRON AU-7a CONDENSER MICROPHONE

Dealerships availahle
Circle 1tem 42 on Vech Data Card
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Times CATV seamiess alumi-
num sheath cable—in con-
tinuous lengths up to % mile-
requires fewer splices, costs
less to install and maintain.
Weathertight, Offers 30 db
minimum return loss for
minimum ghosting. Out-
lasts and outperforms so-
called “economy’” cable
(which costs still more to
replace) and lives up to
your system’s planned -
potential.

Matching, instantly-
installed Timatch® con-
nector fits Times_and
other semiflexible CATV
cables. One piece.Reus-
able. Matches the life of
the cable itself. Has ex-
clusive CoilGrip® clamp.

Write for full data on
cable and connectors.

Timatch® perfect
match connectors

Cable: Available in
seamless lengths up to 2 mile

'rﬁns

WIRE & CABLE g0t ge.62
Wallingford, Conn.

[O Please send complete data
on connectors and CATV cable.

[0 Please have a field representative call.

Name

Company

Address

City State

Dual Microwave Links

“Qutage insurance” for television
broadcasters is offered by Raytheon
Company in the form of the KTR-II
automatic  parallel microwave tele-
vision STL equipment.

The “fail-safe” parallel link arrange-
ment provides automatic transmitter
switching and duplicated receiver pro-
tection to prevent off-the-air periods.
Completely solid-state except for the
klystron. the Dual Link II transmits
monochrome or color TV with pro-
gram audio at a minimum output
power of 1.0 watt (430 dbm) over a
6875-7125 mc frequency range.

Circle Item 61 on Tech Data Card
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Solid-State Sideband Analyzer

The Model TS-100A television side-
band analyzer is intended for use in
alignment  of  broadcast television
transmitters or CATV modulators. It
1s tunable through all 12 VHF chan-
nels and provides facilitics for video
modulation of the unit under test plus
analysis of the RF output.

The TS-100A provides a video
sweep  signal which modulates the
vidco transmitter. The resulting side-
bands are analyzed, and a detected
response s presented on an oscillo-
scope, showing upper and lower side-
bands in correct relationship to the
carrier,

As a spectrum analyzer, this Dynair
Electronics, Inc. unit may be used to
observe the RF output of a transmitter

LANG ‘SOLID STATE
PROGRAM EQUALIZER

Unsurpassed in design, performance and
versatility, the new LANG SOLID STATE PRO-
GRAM EQUALIZER PEQ-2 incorporates the

finest features found in quality equalizers,

PLUS THESE EXCLUSIVE FEATURES...

* Eight low boost shelf frequencies * Four
low droop shelf frequencies * Eight high boost
peak frequencies ¢ Six high droop shelf fre-
quencies * Frequency select switches and
equalization controls for all boost and droop
functions ¢ All controls and switches may be
used simultaneously ¢ Low frequency peak
boost by use of boost and droop controls
Equalization ““on” lamp indicates when equal-
ization is taking place ¢ Engraved stainless
steel panel blends harmoniously with other
equipment ¢ Plug-in transistor amplifier and
power supply cards » Compact size: 3142”x19”,

For complete details and
new Lang Catalog write:

LAN ELECTRONICS INC.

507 FIFTH AVE., N.Y_ 17
For all your audio needs — look to long!

Circle Item 43 on Tech Data Card

SPOTMASTER

PortaPak I

Cartridge
Playback Unit

Your time salesmen will

wonder how they ever

got along without itl

Completely self-con- :

tained and self-powered, PortaPak | offers
wide-range response, low distortion,
plays all sized cartridges anywhere and
anytime. It’s solid state for rugged de-
pendability and low battery drain, and
recharges overnight from standard 115v
ac line. Packaged in handsome stainless
steel with a hinged lid for easy mainte-
nance, PortaPak | weighs just 1114 Ibs.
Vinyl carrying case optional.

Write or wire for full information.

BROADCAST ELECTRONICS, INC.

8800 Brookville Road
Silver Spring, Maryland

Circle Iltem 45 on Tech Data Card
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being fed with standard test signals or
live programming. In addition, the
video sweep output is available for
test or alignment at video frequencies.

The TS-100A is compatible with
most commercial oscilloscopes having
vertical and horizontal input deflection
of at least 10 cps through 1000 cps. It
is designed to be installed cither in a
19" equipment rack or carried from
station to station.

Circle Item 62 on Tech Data Card

Safety-Interlock Switches

Available in both single-pole and
double-pole, double-throw contact ar-
rangements, the Unimax Switch TL
Serics of safety-interlock switches af-
fords choice of installation and con-
trol possibilities.

When mounted on a door frame and
wired in series with the power supply
line, a Type TL interlock shuts off the
apparatus when the door is opened,
yet provides for manual reclosing to
allow live-circuit testing. The switch
can be opened manually for dead-cir-
cuit testing and servicing. Whenever
the enclosure door is closed to put the
apparatus back in service, the interlock
automatically assumes its safety posi-
tion so that re-opening the door shuts
ofl the power.

The metal bracket, on which are as-
sembled the basic TM-type switches,
operating plunger, latch-out mecha-
nism, and positive overtravel stop, has
tapped holes for attachment of the
switch to a surface that is cither par-
allel to or at right angles to the oper-
ating plunger. This plunger is furn-
ished in stainless steel or plastic; when
specified, a tapped hole, concentric
with the plunger, permits attachment
of an extension.

Electrical rating of the basic switches
in the TL series is 15 amps 125/250

April, 1966

NOW! GIVE YOUR FM STATION
100% MODULATION CAPABILITY

WITH THE FAIRCHILD CONAX!

B Now! The FAIRCHILD CONAX enables FM racio s*ations to increase
their signal strength and apparent loudness potential by the effective con-
trol of high frequencies which cause trouble when pre-emphasized. High
frequencies add sparkle and “bite” to program material and pre-emphasis
improves signal-to-noise ratios. When the two are combined, however, it
o“ten becomes necessary to decrease the station’s power to eliminate over-
modulation possibilities.

® How can high frequencies, which normally conta n less energy than mid
o- low frequencies, cause trouble when pre-emphasis is applied? Simple!
kigh frequency information, such as the jingling of keys, the sharp “s”, the
muted trumpet, cymbals, or other high frequency sotL nds, often become high
frequency “spikes” when pre-emphasized thereby e«ceeding the FCC 100%
modulation Iimitation. By making high frequency information “spike-free”
(through the use of inaudible super fast
attack and release times) the FAIRCHILD
CONAX now allows the use of the full high 1oa,
frequency pre-emphasis curve. T

o = e — e e —

FERE’'S A STEP-BY-STEP GRAPHIC ANALYSIS
[N ACTION...

F1G A — Normal program material with program
information distributed in mid range—500
to 5000 cycles.

FIG B — Same program material pre-emphasized.
Stilt trouble-free.

FIG C — Program material with a high percentage
of high frequency material in its content
—such as found on today’s records.

FIG D -~ Same high frequency program material
(hot) after pre-emphasis. Note high fre-
quency 'spikes’” now exceed 100% of
modulation.

FIG E — Same program material now controlled by
the FAIRCHILD CONAX action.

% Note even with pre-emphasis the lack
of troublesome high frequency ‘‘spikes”
that normally would cause over-modulation.

¥REQ. KC j 0 I3

OF THE FAIRCHILD :LONA:

8| The FAIRCHILD CONAX has an exclusive
patented preview circuit which applies a
standard pre-emphasis curve to any entering
signal. The patented FAIRCHILD CONAX fre-
quency dividing and controlling network al-
ows accurate and inaudible controi only of
~he troublesome high frequency “spikes’”.
This means you can transmit a signal with
1igh average modulation level up to 3 db
aigher, utilizing the full apparent loudness
sossibilities of your rated power. in FM s
stereo and SCA transmission, the FAIRCHILD
CONAX prevents splatter between the SCA
channel and the stereo channel, allowing you
to use both of these dollar producing signals
to their fullest. Now full modulation capabili-
ties can be realized without the danger of
FCC citation or any change in the transmitted scund of your signal. Now
FAIRCHILD CONAX gives your station that brighter and louder sound...
the sound that sells. AVAILABLE IN MONO OR STEREO COMPACT SIZE!

Write to FAIRCHILD — the pacemaker in professional audio products — for complete details.

FAIRCHILD

Circle Item 46 on Tech Data Card
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FIG D

AMED

FIG E

RECORDING EQUIPMENT CORPORATION
1040 45th Ave., Long Island City 1, N.Y.

71



EXTRA LIFE
FOR YOUR CARTRIDGES!

]

o iy
Properly serviced cartridges
PERFORM BETTER-LAST LONGER
It's Easy and ECONOMICAL
DELIVERY IS FAST

PROVE IT TO YOURSELF...

Send your worn cartridges to JOA
for individual professional treatment.

—~JOA will inspect, service and re-
load your cartridges with ANY
LENGTH tape
NO MINIMUM
NO EXTRA CHARGE for replace-

ment of minor parts
ALL cartridges PRETESTED under
actual broadcast conditions
48-HOUR processing
If you need new cartridges fast. JOA
will ship immediately, from stock, any
size Fidelipac cartridge you may need.

JOA—the cartridge service of author-

phone or write

Cartridge Service
P. 0. Box 3

ity—serving the broadcast industry
& ,
Philadelphia;.Pa. 19150
JOA ‘Are'a Code 215, TUrner 6-7993

ircle Item 48 on Tech Data Card

volts AC, Y2 hp 125/150 volts AC,
Y2 amp 125 volts DC, Y4 amp 250
volts DC.

Circle Item 63 on Tech Data Card

Tape Cartridge Machines

A new 700 Series of tape cartridge
machines is being marketed by Tape-
caster FElectronics. Features include
plug-in relay, regulated power supplics
with electronic filtering, all silicon
transistors, remote control of all func-
tions, large illuminated control hut-
tons, and a design for automation with
secondary tone output on all units.

Model 700-P plavback unit is priced
at $300, and Model 700-RP combina-
tion record-playback unit (pictured) is
priced at $450. Model 700-P Sterco
playback unit sells for $450, and the
700-RP Stereo combination for $700.

Circle Item 64 on Tech Data Card
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AMCI antennas
o TV and FM

e Omnidirectional TV and FM

Transmitting Antennas

e Directional TV and FM

Transmitting Antennas

e Tower-mounted TV and FM

Transmitting Antennas

e Standby TV and FM

Transmitting Antennas

e Diplexers

@ Vestigial Sideband Filters =

e Coaxial Switches s
and Transfer Panels \\

e Power Dividers and other Fittings oy

Write for information and catalog.

ALFORD

ib’ Manu facturin ¢ Com pany

299 ATLANTIC AVE.,, BOSTON, MASSACHUSETTS

Circle Item 47 on Tech Data Card
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Weather Forecasting
Instruments

The Mark IV Weatherminder was
designed by Texas Electronics, Inc. to
combine accuracy and ruggedness of
construction. The Weatherminder pro-
vides a continuous indication of wind
velocitv, wind direction, barometric
pressure, and outside temperature in
the immediate area. Its instruments
are enclosed in a compact, handrub-
bed-walnut console for desk or wall.

Circlie Item 65 on Tech Data Card

1)

Cardioid With Adjustable
Bass Response

This cardioid microphone, the
Model 505. combines the Turner Mi-
crophone Company Model 500 with
the acoustical characteristics of an ad-
justable-bass-response dynamic micro-
phone. Adjustable bass response s
achicved by use of a rotary switch
marked “NORMAL™ and “LESS Bass.” It
switches in a ferrite-core inductor to
modity the low-frequency response.
Frequency response is specified as 40-
15,000 cps when the switch is in
“NORMALT position and  100-15,000
cps in the “LESS BASS™ position.

This bass roll-ofl feature is provided
for use whenever the microphone must
be used close to the sound source.
When  longer-distance  pickup is re-
quired, the switch can be returned to
the “normal” position.

Model 505 also has a line-shorting
on-off switch and is furnished with

BROADCAST ENGINEERING



20/ of cable. The impedance is Hi or 150 ohms, adjustable
at the frece end of the cable. The 505 is designed for
auditorium work, rostrums, broadcast booths, and record-
ing work of all types. List price is $110.

Circle Item 66 on Tech Data Card

g

Coaxial Test
Termination Plugs

These coaxial termination plugs provide a means of
terminating a line in its characteristic impedance and, in
addition, having access to the center conductor for ex-
amination of the signal under terminated conditions.

The plugs, available from Holland Electronics, Inec., con-
tain a Y2-watt, 1%-tolerance, low-noise resistor. Standard
values are 50, 75, and 93 ohms; terminating resistors can
be supplied in any value required at additional cost. All
contact surfaces are gold plated. Solder-lug or pin-tip jack
test terminals may be chosen. Plugs are compatible with
RCA or W.E. patching systems, as specified. A

Circle Item 67 on Tech Data Card

GREENLEE CHASSIS PUNCHES

Make accurate, finished holes in 124 minutes
or less in metal, hard rubber, and plastics. All
standard sizes . . . round, square, key, or ‘D"’
shapes for sockets, switches, meters, etc. At
your electronic parts dealers. Write for

literature.

|
@M GREENLEE TOOL CO

Division of Greenlee Bros. & Co.
1854 Columbia Avenue, Rockford, !llinois 61101

Circle Item 49 on Tech Data Card
April, 1966

“FOCUS ON
2 QUALITY

CLETRON, manufacturer of Orthicon and Vidicon
Deflection Components for Commercial and Military
applications offers you quality-engineered products and
services that have been incorporated as standards in
the country’s leading mznufacturing companies of Tele-
vision Camera Equipment.

F.:; :I
Write today for additional technical o
. . . . = S oy
literature, drawings and engineering t’! ~-/

specifications on the complete line
of Cletron Deflection Components. e /
hg._l'}‘*dv
Quality products by Cletron. ..
Manufacturers of Deflection Components, Custom

Transformers and Sound Reproducing Devices...

QEEITED CLEVELAND ELECTRONICS, INC.

1974 East 61st Street, Cleveland, Ohio 44103, U.S.A.
Circle item 50 on Tech Data Card
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POSITIONS IN
COLOR TV ENGINEERING

The sudden industry wide acceptance of PLUMBICON Color
Cameras has created many entirely new engineering posi-
tions in the areas of systems planning, field engineering,
equipment packaging, circuit design. Engineers with live
camera TV station experience and who are looking for
personal advancement will receive training in this new
equipment which is already playing a major role in the
present shift to color.

Salary is commensurate with experience and ability.
Locale: New York and Los Angeles. Relocation assistance
provided. Interviews possible in major cities or interview
travel expenses paid.

Send complete resume or call Mr. C. E.
Spicer or Mr G. H. Wagner, Visval Elec-
tronics Corporation, 356 West 40th Street,
New York, N.Y. 10018, telephone (212)
736-5840.

VISUAL ELECTRONICS CORPORATION

NEWY CONCEPTS
IN BROADCAST EQUIPMENT

How well do you know your di-

rectional-antenna feed system? Next
month George Frese will show you
how to get better acquainted. Don’t
miss this and the other articles on
antennas in the May issue of

Broadcast Engineering

You'll find @ handy subscription form inside
the cover of this issue. Fill it out, send it in,
and you’ll receive the Broadcast Engineers’
Maintenance Guide free.

w\O‘“

«°

NEW PACKAGING CONCEPT BREAKS
THE CHAIN-FAILURE SEQUENCE IN PULSE

DISTRIBUTION SYSTEMS

W THE

Currently, pulse distribution systems follow video distribution

patterns, producing a fan-out that puts heavy reliance on

each distribution unit. The new Pulse Group equipment allows

each camera to get its full pulse complement from one amp-

lifier and, conversely, one amplifier to serve only one camera.

In this system, a failure affects only ore vides source and a

major program disruption is avoided.

FOR MORE

INFORMATION
CALL OR WRITE:

APPLIED ELECTRO MECHANICS, INC.
2350 DUKE STREET, ALEX., VA. 22314
703-548-2166

PULSE GROUP
AMPLIFIER

Pulse Group Amplifiers are completely flexible, providing one
output up to eight outputs per input. They are ideal compo-
nents for custom pulse-switching systems. Available with six
channels for standard color cameras (5 pulses + 1 sub-car-
rier) and in double-four units for the new RCA TK-27 and
TK-42 color cameras. The double-four can also be obtained

for standard b&w and later modified for color.

74
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ENGINEERS' TECH DATA
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AUDIO & RECORDING EQUIPMENT

ATLAS SOUND—Catalog 585 illustrates and describes many
new models of public address speakers, microphone stands,
and accessories for commercial sound applications.

BAUER ELECTRONICS — A brochure describes audio con-
soles Model 910D and 910S (eight-channel dual and stereo)
and Models 912 and 9128 (five-channel mono and stereo).
CROWN —- Technical-specifications sheet supplies data on
two-channel solid-state monitor amplifier with 20 watts per
channel sine-wave power rating.

KRS INSTRUMENTS — Technical Bulletin S-1 provides de-
scriptive information on STACTape® stackable, continuous-
loop, magnetic-tape cartridges, offering editing reversibility,
1200’ tape capacity, and maximum tape protection.
MAGNECORD — Six-page brochure gives features and spec-
ifications of the Models 1021 and 1022 transistorized tape
recorder/reproducers.

MEMOREX — A detailed eight-page brochure on precision
magnetic tape for broadcast video applications is offered.
QUAM-NICHOLS — Sound system catalog lists public-ad-
dress speakers, background-music speakers, intercom speak-
ers, outdoor speakers, and line-matching transformers.
TELEPRO INDUSTRIES -- Data sheet describes Fidelipac®
automatic, continuous single-reel tape magazine

VIKING OF MINNEAPOLIS — Literature describes an in-
dustrial tape transport, Model 230.

CATV EQUIPMENT

AMECO — Two new brochures describe solidstate CATV
amplifiers, the 65 series and 70 series. Also available is a
brochure on related services offered by Ameco.

JERROLD — Eight-page brochure features ‘‘Starline’’ solid-
state unitized CATV systems.

COMPONENTS & MATERIALS

AMPEREX — A new condensed semiconductor catalog is
available,

DENSON ELECTRONICS — Flyer 964 D1 lists new and used
radio and TV broadcasting equipment, including Foto-Video
inventory. Flyer 965 Al lists new and used radio and TV
equipment and includes book news of technical information.
INTERNATIONAL ELECTRONICS—New color folder describes
the 10M-series tubes designed to feature tube-to-tube uni-
formity, section-to-section uniformily, and long life for broad-
cast application.

OAK — Forms SP-214, SP-216, and SP-187 provide specifica-
tions, prices, and cross-reference for push-button, lever, ro-
tary and slide switches.

SWITCHCRAFT — New-Product Bulletin No. 158 features the
“"Multi-Slide"" Switch, Series 39000, a multiple-station slide-
function switch, available one to 18 stations (3PDT circuitry
per station), with interlock, all-lock, and non-lock functions.
TEXWIPE — Product sheet describes Freon” TF aerosol
solvent cleaner for use on video and sound tape heads and
film.

MICROWAVE DEVICES

MICROWAVE ASSOCIATES — Bulletin 9021 gives specifica-
tions and photos detailing solid-state TV-relay equipment.

MOBILE RADIO & COMMUNICATIONS

MOSLEY ELECTRONICS -— Catalog lists complete line of
1966 Citizens-band equipment.

POWER DEVICES

HEVI-DUTY -— Bulletin 7-22 supplies data on line-voltage
requlator using saturable-core reactor.
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“Want a Good Job
in Broadcasting?

You’ll Need a
First Class FCC License.”

Matt Stuczynski knows. He’s the Senior Transmitter Operator of
Radio Station WBOE. His story is typical of hundreds of men who
have used Cleveland Institute Training as a springboard to success in
Broadcasting. Here's what Matt says about Cleveland Institute:

I give Cleveland Institute credit for my First Class FCC License.
Even though 1 had only 6 weeks of high school algebra, CIE’s
Auto-Programmed lessons really made electronics theory and
fundamentals casy. After completing the CIE course, 1 took and
passed the First Class Exam. | now have a good job in studio
operation, transmitting, proof of performance, equipment servic-
ing. Believe me, a Commercial FCC License is a ‘must’ for a
career in Broadcasting.”

If you want rapid advancement in broadcasting, the tirst step is a
First Class FCC ticket with rouwr name on it. And Cleveland Institute
Home Study is a fast, economical way to get one. What's more, CIE
backs their licensing programs with this money-back warranty:

A CIE License Course will quickly prepare you for a First Class
FCC License. If youcomplete the course but fail to pass the exam
on your first artempt, CIE will refund all tuition.™

With Cleveland Institute you get your First Class FCC License or
your money back! Send coupon today for FREE booklet “"How to
Get a Commercial FCC License.” Cleveland Institute of Electronics,
1776 E. 17th St., Dept. BE-25, Cleveland, Ohio 44114.

SEND COUPON TODAY FOR FREE BOOKLET

Cleveland Institute

of Electronics

1776 E. 17th St., Dept. BE-25
Cleveland, Ohio 44114

Plecase send FREE Booklet “HOW TO GET A
COMMERCIAL FCC LICENSE,” without obli-

|
I I
I |
I |
| I
: I
I gation. I
| I
| I
I I
I I
I I
| |

HOW TO GET A
COMMERCIAL
FCC LICENSE ]

Your occupation — - _ -

Name_ P S el WS o ! ——— Age
(PLEASE PRINT)
Address S _ o _ _ County.
city = ____ State. Zip
l. A leader in electronics training . .. since 1934 _I

WWWeamericantadiohistorv-com



OVERSEAS EXPORT: International Division Viking of Minneapalis, (nc.,
9600 Aldrich Av. S..Minneapolis, Minn,, U.S.A.
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Studio 96
PROFESSIONAL TAPE TRANSPORT
AND MATCHING SOLID STATE ELECTRONICS

QUALITY DESIGNED FOR BROADCASTERS
AND RECORDING STUDIOS

STUDIO 96

Two speed tape transport with automatic sequence braking,
choice of hyperbolic head configurations, hysteresis capstan
drive and heavy duty reel drive motors, remote control jacks and
10'2"" reel capacity. Superbly smooth tape handling - interlocked
‘‘fool-proof’’ switching - fit for every studio.

Rack mount ready from $585.45

AMPLIFIERS

Solid state, record and playback amplifiers of modular design with
interchangeable plug-in options, mixing controls, A-B monitoring,
600 OHM line output, ifluminated YU meters, exceed NAB stand-
ards.

$299.00
$399.00

Rack Mount Monaural RPI10-R2
Stereo RP120-R2

Portable Case ‘*100"’

with detachable front and back, accepts
Studio 96 and either RP{10-R2 or RPi20-
R2 amplifier.

“100" case only $59.50

FOR COMPLETE INFORMATION
PLEASE WRITE FOR CATALOG . .

TKIiNG or minnearouss®

9600 Aldrich Ave. S. Minneapolis, Minnesota, 55420

CANADA: Alex L. Clark. L1d., 375! Bloor. St W., Islington, Ontaria
Electro Tec Marketers, Lid., (624 W. Third Av., Vancouver, British Columbia
CENTRAL & SOUTH AMERICA:ManRep Comp., P.O. Box 429 N.Miami Beach. Florida, U.S.A.
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TOPAZ — Catalog No. 12166 provides information on power
supplies with 115-volt 60+ .03-cps output for operating video
tape recorders and other frequency-sensitive equipment from
12- or 24-volt batteries.

REFERENCE MATERIALS & SCHOOLS

CLEVELAND INSTITUTE OF ELECTRONICS -— New pocket-
sized plastic "Electronics Data Guide' includes formulas and
tables for: frequency vs. wavelength, db, length of antennas,
and color code.

HOWARD W. SAMS — Literature describing popular and
informative technical publications; includes latest catalog of
technical books.

STUDIO AND CAMERA EQUIPMENT

CLEVELAND ELECTRONICS — Data concerns modifications
using new yoke assembly to update 3" image-orthicon cam-
eras.

COHU ELECTRONICS — Available are Bulletin 8-57, "A
New Approach to Election Coverage by TV'; Bulletin 8-53,
"Portable TV Camera Gives Golfing Complete Coverage”;
and Bulletin 8-49 "Miniature Camera Used in Broadcast TV."”
A four-page technical data sheet, No. 6-415, gives both speci-
fications and details on sync generators, genlock,
standard, dot-bar generators, and automatic changeover
switch.

QUICK-SET — Literature gives data on Sampson, Hercules,
and Gibraltar lines of instrument-positioning equipment tri-
pods, dollies, panheads, wall and ceiling brackets, close-up
stands, and other products.

TELEVISION ZOOMAR — Literature is presented on Angen-
ieux Zoomar Model 10x40 C for 1.O. comeras; Autocam servo
remote control of TV cameras for 1.O., vidicon, and Plumbi-
con.®

color

TELEVISION EQUIPMENT

AMPEX — A six-page brochure, No. A-044, lists audio, video,
and tape products useful in broadcast applications. Included
are information and pictures on closed-circuit television,
low-cost video tape recorders, language-laboratory equip-
ment, professional audio/reproducers, TV cameras, audio
and video tape, and audio and video systems.

BALL BROTHERS RESEARCH — A four-page pictorial bro-
chure describes the AGC-V111 Automatic-Gain-Control Video
Amplifier. Specifications on the amplifier are included.
Colorado Video — A data sheet features the Model 401
Video X-Y Plotter, which provides X-Y display on standard
TV monitors.

MICRO-LINK SYSTEMS — A 2500-mc ITV Planning Guide
is offered.

VITAL — Data sheets give specifications of Model VI-500
stabilizing amplifier, Model VI-10A video distribution ampli-
fier, and Model VI-20 pulse-distribution amplifier.

TEST EQUIPMENT & INSTRUMENTS

HICKOK — Brochure features Model DMS-3200 digital meas-
uring system and Model 580 tube tester.

TRANSMITTER & ANTENNA DEVICES

ANDREW CORP — New catalog No. 24 presents detailed
product information on UHF, VHF, and microwave antennas
for commercial and military applications. Heliax, tlexible co-
axial cables and elliptical waveguides, antenna positioners,
RF switching devices, pressurization equipment, rigid trans-
mission lines, and waveguides for complete and integrated
antenna systems are described.

GATES RADIO — A brochure describes the new Vanguard
I, a one-tube, 1-kw AM transmitter.

A
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NOW...THE IDEAL

COAXIAL PATCH FIELD

for TV STATIONS
consists of:

COTERM

DISCONNECY
CONNECTOR

L

L ]

L]

L]

L]

4/We stock a complete line

of panels and related accessories.

COOKE

Normal thru coaxial cir-
cuits  without use of
patchcords.

Source automatically ter-
minated in proper impe-
dance when load side is
patched.

Permits testing of active
circuit without interrup-
tion of signal.

Extremely high density

(22 jacks on 19” x 1%~
panel).

COJAX has all features
of COTERM except self-
termination  of  source
when load side is patched.

Accepts same patchcord
as COTERM.
Unidque snap locking fea-

ture permits easy inser-
tion and removal even in

extremety  high  density
patch fields.
Easy to install using

standard tools and avail-
able for wide range of
coaxial cables.

Engineering Company

735 N. Saint Asaph Street, Alexandria, Va.
TWX 703-931-4200 Telephone: 703-548-3889

Circle Item 57 on Tech Data Card
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Broadeast Engine Ing

HAVE A
CAMERA?

or access to one?

We have a continuing need
for 4” ¢ 5” color transparen-
cies for use as cover illustra-
tions. And we pay cash for
those we use. If you know of
an interesting scene relating
to a technical aspect of broad-
casting, here is your oppor-
tunity to see it on the cover
of Broadcast Engineering—
and earn some cash at the

T

April, 1966
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CINEMA

PRECISION
AUDIO
EQUIPMENT

AUDIO ATTENUATORS

Cinema’s new compact rotary slide
wire attenuator is now available for
your mixing consoles as single or
ganged units. A must where smooth
control is desired. Other standard
types are also available for applica-
tions demanding precision noiseless
attenuation, reliability and long term
stability.

GRAPHIC EQUALIZER

The Cinema Graphic Equalizer offers
a compact system of extreme flexi-
bility. Each of the six controls per-
mit the operator to equalize or
attenuate that portion of the spec-
trum 8 db. This is an active unit

having zero

Insertion loss
DIP FILTER

and up to 35
db additional
gain.
Features a notch depth
of 50 db minimum and
which is continuously
- variable from 30 to
9,000 cps. Extremely
o useful for removing
single frequency noise
and for harmonic dis.
tortion measurements,

ra

e
y = 2

PROGRAM EQUALIZER

Provides for accurate frequency response corrections
In audio equipment. Easy operation of the two control
knobs allow over 395 curve combinations. Detented
action of the controls permits reference dial settings
for future duplication of desired characteristics.

DEGAUSSERS

Cinema bulk degaussers
are a favorite with sound
men throughout the world.
Provides erasure of program
material and residual noise
from magnetic tapes on
reels up to 17 inches in di-
ameter and 2 inches wide.
Also, ‘‘Pencil'’ type de-
gaussers are available for
erasing small areas thus
avoiding splicing.

HI-Q's Cinema precision audio equipment is backed by
an enviable reputation generated by over 25 years of
outstanding service in critical sound recording, broad-
cast and laboratory applications. Many other custom
audio products are available. Put the benefit of our
experience to work for you. Write for Hi-Q's Cinema
precision aldio equipment literature today.

J AEROVOX
R RFORATION
RIMARICLICINEMA PLANT

1100 CHESTNUT STREET, BURBANK, CALIFORNIA 91503

PHONE: 213-849-5511 » TWX: 213-846-3578
Circle Item 55 on Tech Data Card
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Professional Services

VIR JAMES
CONSULTING RADIO ENGINEERS
Applications and Field Engineering
345 Colorado Bivd.

Phone: (Area Code 303) 333-5562

DENVER, COLORADO 80206
Member AFCCE

JAMES C. McNARY
Consulting Engineer
Natignal Press Bldg.
Washington 4, D. C.
Telephone District 7-1205
Member AFCCE

CARL E. SMITH
Consulting Radio Engineers
AM, FM, TV and CATV

8200 Snowville Road
Cleveland, Ohio 44141
Phone: 216-526-4386

Member AFCCE

CAMBRIDGE CRYSTALS
PRECISION FREQUENCY
MEASURING SERVICE
SPECIALISTS FOR AM-FM-TV

445 Concord Ave. Phone 876-2810
Cambridge, Mass. 02138

AMPEX HEAD
THONING SERVICE flor all
fessional model recorders.
sionul serviee features precision relapp-
ing of all heads for maximum head life,
Your assembly is thoroughty cleaned and
pguides are replaced as required. Price in-
cludes optical and electrical
and complete
ment
track assemblies
day service.

ASSEMBLY RECONDI-
Ampex pro-

This profles-

inspection
testing on Ampex equip-
plant. Full track or hall
F ‘H.) 00. One to two

usst’ml)lns avail-

in our

“lLoaner?’

able it necessary. LIPDS, ., 16830
Euclid Streel, Santa \lonlc.: California
Q0404 (213) X 3-0449. tr

VIDEO TAPE RECORDER
AUDIO HEAD ASSEMBLY SERVICE

Precision relapping of all heads and sup-
porting
testing.
tracks,
relapped. One to two day service. LIPPS,
INC., 1630 Fuclid St.,
0104,

posts, including eleaning and
Atnpex head assembly with “cue®
$75.00 complete. RCA units also

Santa Monica, Calil'.
(213) EX 3- (M49 tf

MALARKEY, TAYLOR & ASSOCIATES
CATYV
Brokers - Consultants - Engineering
WASHINGTON, D.C.

1101 17th Street, N. W,
Area Code 202 + 223-2345
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Classified

Advertising rates in the Classified Section
are ten cents per word. Minimum charge is
$2.00. Blind box number is 50 cents extra.
Check or money order must be enclosed
with ad.

The classified columns are neot open to
the advertising of any broadcast equipment
or supplies regularly produced by manu-
facturers unless the equipment is used and
no longer owned by the manufacturer. Dis-
play advertising must be purchased in such
cases.

EQUIPMENT FOR SALE

Audio Equipment Dboughl, sold. traded.
Ampey, Faivchild, Crown, Mclntosh, Viking.
F. T. C. Brewer Company, 2400 West Haves

Street, Pensacola, Florida. 3-64-tf

Television / Radio / communications gear of
any type available. FFronu a tower to =n

tube.  Microwave, transmitters, cameras,
studio equipment, mikes. ete. Advise your
needs—ollers. Ele ctlo(md (o 440 Columbus
\ve.,, NYC. 212-EN-25680. S-64 tf

COMMERCIAL CRYSTALS and new or re-
placement erystals for RCA, Gates, W. E
Bliley, and J-K holders; regrinding, repair,
ete. BC-604 crystals; also service on AM
monitors and H-P 335B M monitors. Na-
tionwide unsolicited testimonials praise our
produets and fast service, Eidson Llectronie
Company, Box 96, Temple, Texas. 5-64 tI

Everything in used
Write  Tor complete
Equipment and Supply Co.,
Tennessee.

broadcast equipment.
listings. Broadcast
Box 3141, Bristol,
11 64 tf

New and Reconditioned Remote Pickup and
2-way radio equip., Fire and Police Receiv-
ers. \ll brands and models. Sales Manager
Box 238, Phone §817-594-5171, Weatherford,
Texas. H-65 121

Parabolic Antennas, 6’ aluminum solid sur-
face complete with dipole and mounting
hracket. Now tuned for 1750 MC for $125 set.
Tuned to 950 MC for $175 set. Sierra Wes
Electrie Cuble Co., 24th and Willow §
Oakland, California. Phone 415 832

12-65 tr

Transmitting Iube suale All new,
warranted 5736 @ $£115.00 ca. 4CX
@@ $135.00 ca. —HRY1 @ ¥17.00 ea 1CX 2508
@ $18.00 ecn. —-B14613/8208A @ 43.75 ea.
8OIR @ %210.00 eux. Send for complete list.
Your one source for eleclronic tubes and
semiconductors  at realistic prices. Thor
Electronics Corporation, 741 Livingston St.
Llizabeth, NJ. 0 2-66-2t
Trimm 504 \u(llo PPatch cords $4.00. Audio
juek panels for 197 racks. 10 puair $5.95.
R('[)l'ut coils H00-500 olvm tlat to 20ke %4.00
telay  racks  and  equipment  cabinets.
Write for list. Gult Llectro Sales, Inc..
7031 Burkett, Huston, Texas. 1-66-t1

fully
000 A

AMPEX 600 Sthhb l%l RS gain up to 20
db  S/N ratio using \HI\H‘ 1001 61°5 re-
placement aduptor containing scleeted (lor
low noise) 7025, For postpaid delivery send

cheek for %1000 euch to VIFF INTER>
TIONAL, PO BOX [ MOUNTAIN VIEW
CALLE. 91040, 4-66-14ta

NLW CAPSTAN PREb%URE IDLERS FOR
AMPEX 300°s, 350°s, and 3564°s, £15.00, I'\-
BER MANUFACTURING & GI ERING
CO., 2619 Lincoln Ave., \lameda, California.

4-66-611
AMPEX HEADS replaced in your 3 head
300, 350. 351 assembly. Qur heads are manu-
factured under controlled laboratory con-
ditions and are guaranteed to meet or
better original equipment specificalions.
FFull track and half track $97.50. \We will
send free brochure, TABER MANUFACTUR
ING & ENGINEERING CO.. 2619 Lincoln
Ave, Alameda. Calilornia. 1-66-6t

AMPEX HEAD RECONDITIONING SERVICE
for 300°s, 350°s, 351°s and 354, includes (he
relapping of \\mn or grooved heads, and
the same complete alignment and quality
control testing as new head replacements.
FFull and halt track assemblies $45.00, two
track $60.00. TABER MANUFACTURING &
EQUIPMENT CO., 2619 Lincoln Ave.. Ala-
meda. California, 4-66-6t

BC375E new all -
810, BC1256A $17;

Two BCH45A new
5; ESTERLINI-

ANGUS 1 ma Rumrhr Dept. 152
Brouadeust Engineering. 1-66- 1!

AMPEX VIDEO TAPE RECORDER AUDIO
HEAD ASSEMRBLIES REBUILT. Assemblies
with cue track lapped s100400, without cue
tracks. £80.00. New heads tor assemblies
without cue track $220.00, with cue track
$310.00. Assemblies withou! cue converted
with four new heads $350.00. TABIER MAN-
UFACTURING & I\GI\F‘U\(- CO.. 2619
Lincoln Ave. Alumeda Calilornia 4—G(i—ﬁl
NA(-RA RECORDER w/ pilotone syne, »\TN
power supply, Nagra mixer, headset, com-
plete with RCA BK-6B, \KG D-23, EV 641
niicrophones, windscreen, fishpole boon,
ete. All in like new condition. Will sell
separately or as complete package $1900.
I)(pl 151, Broadeast Ingineerving. 1-665-11
Cnlllns 26W Limiter Amplifier, excellent
condition, complete with instruction book
and FCC set spare lubes, 50 FOB WKIK.
Leonardtown, Md. 4-66-11

EQUIPMENT WANTED

We need used 250, 500, 5K & 10K Watts
AM  Transmitters.  No  Junk. Broadcast
Illectronics Corp. 1314 Iturbide St., Laredo.
Texas 78040. 3-606-t1

Position Wanted

YOUNG MAN seeks responsible position as
recording engineer and technician. Have 12
years eaperience with eniphasis towards
niotion picture produclion. Presently em-
ploved in N. Y. area. Details on request.
Dept. 151, Broadcast Enginecring. 4-61-11

Employment

WANTED Tmhnwhm\ Ion closed cireuit
systems planning — closed circuit color
— video tape muaintenance or su-
perv lsmn of installations ot RCA equipment.
630 Fifth Avenue, Rockefeller Center. 757-
0677 or 297-3336. G. Whiteford. 2-66-t1

Americea’s
Employment
ings  with

largest Radio and Television
Agency has inunediate open-
stations  in all parts of the

country tor experienced Engineers. Send
resume  today to: Nationwide TBroadeasl
Services, 645 Norlth  Michigan  Avenue,
Chicago, Illinois. 1-66- lI

Job Headquarters for all Radio und I'tl('
visionn Engineers. Immediate openings exist
in 9 western states and elsewliere for qual-
ifited engineer and technieal ])(‘IS()HH(I All
calegories  trom f{rainees to expern ced
transmitter maintenance, chiet, assistant
chiel’, live color video maintenance and
technical operations. Send us your con-
plete resume now. The AMPS Agency, 3974
Wilshire Bivd,, Los Angeles, California
90005, Tele phmle DU 8-3116.

By Broadeasters — For Broadeasters

Chief Engineer For Alaska. Excellent wuge.
Practieal experience in color TV necessary.
Assume responsiblity to  layout, install.
maintain new  TV-F) Studios-Nmtr on
existing AM site. Airmail application, ref-
erences to Bill Harpel KITAR, Anchorage.

4-66-21

Business Opportunities

DISTRIBUTOR
WANTED

No competition To service and set up
new accounts in exclusive terntory Invest-
ment secured by fast moving inventory
of amazing plastic coating used on all
types of surfaces interior or exterior,
Eliminates waxing when applied to any
type of floor. Eliminates all painting when
applied to wood, metal or concrete surfaces.

Minimum Investment — $ 500
Maximum Investment — $12,000
For details write or call:
Phone: 314 AX-1-1500
Merchandising Division
P. O. Box 66
St. Ann, Missouri 63074

BROADCAST ENGINEERING



The Best Value
In Broadeast
Equipment!

" Broadcast VTR

——

Dage DV300

Portable Helical scan VTR
measures up to any stand-
ard of comparison. More
operational features with
low tape usage and 2000
hour head life warranty.

Sync Generator

Solid State Reliability

Reliable Transistorized
circuitry meets all EIA and
FCC specs for broadcast
use. Small compact space
for all commercial and
educational requirements.

Broadcast Camera

Dage 520 System

Available with

PLUMBICON « VIDICON »
SEPARATE FIELD MESH
Best dependable solid
state camera for all com-
mercial and educational
applications.

Broadcast
Program Control

Audio Panel

5 mixer channels with pro-
visions to handle up to 8
mikes and 5 program
sources-program and
audition bus.

Dage FC-11

Film Chain

Dage Prism type multi-
plexer accepts up to 4 film
or slide sources to compli-
ment studio broadcast.
New FC-11 film camera pro-
vides 800lines ofresolution.

Switcher
Fader

Broadcast Equipment

Select either8 or 12 camera
input program lines com-
posite or non composite,
with additive or non-addi-
tive video mixing, all solid
state, separate preview
channel for program
flexibility.

Dage-Bell Corporation

A SUBSIDIARY OF RAYTHEON COMPANY
DAGE TELEVISION PRODUCTS
455 Sheridan Avenue « Michigan City, indiana 46360  Dept. 30-10

Circle Item 58 on Tech Data Card
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RCA color capability

IMAGE ORTHICON S

2

7513/S-4513/S For Superior Quality Studio Color

4415/ S-4416/S For Uniform Color
at Black-and-White Lighting Levels

8092A/S For Unequalled Remote Color Pickup

AVAILABLE FROM YOUR RCA BROADCAST TUBE DISTRIBUTOR

For complete technical information, ask for RCA’s new Camera Tube cata-
log, CAM-600B. RCA Electronic Components and Devices, Harrison, N. J.

The Most Trusted Name in Electronics
®

WWW-americanradiohistorv.-com
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