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then buy Belar

Here’s why: 100% modulation as well as accurate measurement
mSeparate 100% negative modulation peak indicator ~ 0f program peaks. B Built-in off-frequency alarm
lamp—detects the absence of carrier on program drivers—permits unattended measurement of fre-
peaks for a true 100% negative indication. quency—alarm alerts you to any off-frequency con-
®mNormal peak indicator lamp may be set to + 125% dition. M Digital counter circuit—wil/ measure any
—an accurate measurement to keep you within FCC standard broadcast band frequency spaced TkHz. 1l
modulation fimits. MBuilt-in true modulation calibrator ~ Built-in =20 Hz frequency calibrator—allows you o
—means that you can check the modulation calibra- check the calibration of external equipment such as
tion at any time. MTrue peak reading modulation automatic loggers. BBuilt-in carrier-off alarm—tells
meter—switchable to read either positive or negative ~ YOu when the transmitter is off. @ Off-air monitoring

peaks, to accurately measure the short duration pro- ~ With the addition of the RFA-2 RF Amplifier—wide
gram peaks encountered in today's programming. & range AGC means hands—oﬁ operation at the studio.
Expanded scale carrier level meter—aliows the ac- B 100 uV sensitivity with RFA-2—handles the most

curate measurement of carrier shift. MExtremely low  difficult receiving problems with ease.
distortion demodulator—permits accurate proofs at For further information call or write today.

TV Frequency Monitor, TVM-2,3

TV Monitor, TVM-1 Digital Clacks

et % R . ; ——— SCA Monitar, SCM-1

FM Monltor, FMM-1

TV RF Amplifier, RFA-3

AM RF Amplifier, RFA-2

AM Monitor, AMM-1

Stereo Monitor, FMS-1

BELAR
ELECTRONICS LABORATORY, INC,

LANCASTER AVENUE AT DORSET, DEVON, PA. 18333 « BOX B26 -« (215) 687-5550

Where Accuracy Counts . . . Count on Belar
For More Details Circle (1) on Reply Card
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Minithings from Editel.

The Editel Minimobile

Innovation breeds innovation. Editel
went on to develop a complete mobile produc-
tion unit in mini size. The 8" x 22" x 8" MINI-
MOBILE operates at high speed, carrying a
production crew wherever the action is, with
the camera being powered en route.

EQUIPMENT : 1 Egitel MARK Il color camera
(operating-on batteries, generator or 110V
power);, camera control unit, VR3000 Ampex
tape machme color playback 8 in, 1 out,
/4 Nagra_ audlo tape machme},, color
moriitors, vectorscope; .audio and video jack
fields; audio momtor and amplifier; 10 x 1
switcher for.- plcture matching; 10'x 2 switcher
(effects. generator) at production desk; light-
ing and gripp equipment; 1000' camera cable;
camera platforms on front, side, rear and
roof; storage; dressing room; 2 air con-
ditioners.

Equipped for: a 2nd camera; a 2nd VR3000;
phone lines; video lines in and out; 3 inter-
com outputs with program interrupt; facility
for attachment to any larger multi-camera
mobile.

EDITEL SPECIAL PRODUCTS

(a division of Editel Productions Ltd.)
5610 Bois-Franc, St-Laurent
MONTREAL, QUEBEC, CANADA
Tel.: (514) 331-2951

Mirabelle Minimobile
*custom built for MIRABELLE PROD.

Let Editel manufacture your own
custom minimobile according to
your Needs. Whatever your
equipment requirements might be:

e \ideo tape machine

e Cameras

e Switchers

e Audio

e Intercom

e Plus all Support equipment

Just tell us what YOU want

editel

minithings ahead

For More Details Circle (4) on Reply Card
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The technical journal of the broadcast-communications industry

24 Creative Engineering In Television. The authors tell how
engineers can become more involved in the creative
production process and why this approach is profitable.
William F. Baker and Lawrence R. Baker.

24 Call WLCC...They’ll Answer. A college FM station
describes its control room operator alerting system. [t
works with their phone, intercom, and door alarm. Dave
Copeland.

32 Public Broadcaster Switches To Strobe Lights. New Jersey
PBA station relates their experience with installing and
testing tower strobe lights. John T. Wilner.

36 Basic Digital Logic Review. The final installment of a
four-part series gives some answers to the toughest
problem of them all: how to trouble shoot IC and logic
circuits. John Lee.

41 “Hands On” Educational FM. Author describes how a
school station comes into being and how school stations

need the support of the communications community.
Charles E. Wilson.

DEPARTMENTS
ABOUT THE COVER
|
Direct C f o 4
l Barbara Stierwalt, a radio frect Lurrent ..
' : L Letters to the Editor ...... 8
student at Lincoln Christian [ndustry News o
| Sollege, cantt miss 2 phone SBE Journal ... 16
| 1 | oSbrLJourndl oo
call or have someone inter- | Cable Engincering ... .. it
rupt the program. Turn to People in the News a8
page 24 and see how WLCC | N e -
does it. (Photo by Tom | PRI u
seggelke) | { Classified Ads ........... 51

Copyrlght 1973, Howard W. Sams & Co., Inc. All rights Reserved: Material may not be
reproduced or photocopied in any form W|lhout written permission of publisher.
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THE 16 SERIES

LINEAR CHROMA KEY, SOFT WIPE, and ELEC-
TRONIC VIGNETTE are some of the modern concepts in
GVG's new 1600 Series television production switching sys-
tems. LINEAR CHROMA KEYING is a basic improvement
in chroma key technique. Its effect is to virtually eliminate
noise and tearing, even in the most difficult chroma key sit-
uations, such as keying through glass or smoke.

1600 Series systems are a second generation design
which is based upon experience gained in the manufacture
of almost three hundred 1400 and 3600 Series switchers.
This new design is in direct response to customer requests
for fundamental improvements in special effects capability,
together with a high standard of electrical performance.

Some of the design concepts employed in the 1600
Series systems constitute an advance in the state of the art
and, as such, are O6ffered for the first time. These new con-
cepts include both mechanical and electrical aspects of design
and have led to the development of systems which are both
compact and cost effective.

1600 Series switchers range in size from Model 1600-2A,
with 16 input buses - 4 output buses and one mix/effects
system, to Model 1600-7G (illustrated below), with 24 input
buses - 7 output buses and three mix/effects systems -- each
with separate pattern generator, color matte generator, and
modulated positioner.

THE GRASS VALLEY GROUP.INC./A\/A\

SOLD EXCLUSIVELY BY GRAVCO SALES, INC.

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

OVERSEAS - GRASS VALLEY INTERNATIONAL - BOX 1114, GRASS VALLEY, CA 95945 - USA

~ For More Details Circle (5) on Reply Card
October, 1973
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The Innovators
AKAIl America, Ltd./P.O. Box 55055,

Los Angeles, California 90055
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(Continued from page 4)

Technical problems related to using the band for home broadcastlng
are plentiful. Primary power at the satellite is limited, and so
is the amount of RF power which can be generated. In order to
obtain an adequate @1gnal to-noise ratio, wideband FM is employed,
and parabolic receiving antennas (perhaps two feet in diameter)
are contemplated, thus requiring that the antenna be accurately
pointed and well maintained. And finally, rainfall attenuation

in this frequency band is substantial.

The Commission's notice does not foresee any regular broadcasting
activity in this band within the next ten years, and even this
would require solving some substantial technical problems.

Cbmmissioner.UKQES Improved UHF TV Receiver Performance

. FCC Commissioner Robert E. Lee, UHF's well-known champion, has
~met with the leddlng television home receiver manufacturers to
discuss improvements in receiver performance at UHF. Most of

the discussion centered about the UHF receiving antenna problems.

Whereas most home portables include some sort of built—in VHF
antenna, many do not include any type of UHF antenna., Ideas

which were discussed included providing UHF loop antennas for all
receivers, or possibly some sort of combination antenna which
would include a VHF/UHF splitter.

Meanwhlle, the Commission has turned down a request by the TV
receliver industry to eliminate the tuning range of Chs. 70-83

on future designs. Although these channels are no longer assigned
in the U.S, to regular TV broadcast stations, there are a substan-
tial number of translators, which are expected to continue opera-
tion in this band indefinitely. The Commission noted the sub-
'stantJal expense which translator licensees would incur in shift-
1ng to the lower frequencies, and although not noted by the Com-
.mlSSlOﬂ, there is a substantial question as to whether all exist-
- ing translators can be accommodated below Ch. 70

Short Circuits

The Commission is planning to construct a new laboratory building
in the Washington-Baltimore area with a price tag on the order of
a half-million dollars...A number of CATV operators have formed
a committee to study the use of satellites for CATV distribution...
‘The NAB Board of Directors has appropriated funds to study the
deicing of tall towers, but has turned down a proposal to study
FM stereo problems in autos...The Commission has amended the TV
translator rules on suspension of operation to define "prompt"
suspension as three hours, rather than the previous 30 minutes...
The Commission has authorized a 10-Watt FM- translator east of

the Mississippi River in Grand Raplds, Minnesota, whlch lies
_dlrectly on the river.

bt BROADCAST ENGINEERING
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WE JUST MIADE BROADCAST
MIXING A LITTLE EASIER.

AND A LOT LESS EXPENSIVE.

Meet our 30,000-series off-the-shelf
broadcast audio consoles. Available in
versions from a 5-channel mono mixer to
a full 8-channel stereo unit, its compact,
25'% x [2% x 22" package features big-

board styling and comfort on the outside.

And state-of-the-art
circuitry inside. At an
almost-unbelievable price.

Starting at $750 for a 5-channel
mono model, all 30,000-series consoles
offer a maximum of performance and

reliability at absolute minimum cost.

From the moment youssit at the controls,
you see. Maximum operator visibility.
Functional control groupings. Even the
padded armrest* you'd expect only on a
custom console.

But outside’s only half the story. Swing
up the easy-access hinged control panel,

RoBINSAFA

and there are more surprises. |C op-amp
circuitry. Stepless, linear-motion faders
with cue switches, in all mixing channels.
And modular plug-in PC boards, to let you
interchange various
input, output,
monitor and cue
amplifiers.
Modifying or ex-
panding the con-
sole withyour
needs.

. you're
familiar
with our
larger con-
‘soles,you’ll note |
we use the same
modular boards.)

But without a sche-
I matic, you still won’t

see all the built-in
flexibility. Dual inde-
pendent outputs, for instance, permitting

We build our small consoles
the way we build our big ones.

_HIL

“2-in-1"" console operation. While pro-
gramming “on the air,” for instance, you
can use the audition channel for pre-
listening or recording. Our remote line
channels work two-way, as well: for mixing
or for cue/talkback. Switched with our
monitor inputs are contacts for use

with warning lights—or remote control of
tape machines and turntables, if you wish.

The list of features is considerably longer.
But specs and a discussion will be far
more convincing. Send for our data sheet,
or better yet, call Sales Manager Rick

Belmont. You’ll see why small news can
be big news when it comes from

Robins/ Fairchild.

*Not available on all models

e

G e

The first name-and the last word -in broadcast consoles and equipment.

A Robins Industries Corporation

75 Austin Boulevard, Commack, N.Y. 11725 (518) 543-5200

For More Details Circle (7) on Reply Card
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Jour brgadcast eqipment
aqanstighining Surges

Wit WILKINGON

AG 1INk SURGE
PROTECTORS €5

Excessive voltage surges caused by light
ning, transformer arcing and induced transi-
ents are everyday occurances that cause heavy
damage to valuable broadcast equipment.

Now through the use of WILKINSON, voltage
sensitive Line Surge Protectors you can pro-
tect your equipment from line surges that may
exceed even twenty times the normal line
voltage.

A WILKINSON pulse compensated Line Surge
Varister, is placed across a line of its rated
voltage. Should a surge or increase of voltage
occur, the resistance of the varister decreases
at log scale as the voltage increases, thus act-
ing as a momentary load or short circuit to the
surge. WILKINSON Line Surge Protectors draw
little or no current and are capacitor compen-
sated for microsecond surges, thus damping
all line disturbances as well as excessive volt-
age increase,

A smalf investment in WILKINSON Line Surge
Protectors is your assurance that your valu-
able broadcast equipment wil| not be damaged
due to line surges.

Model SIA-1 110 V. Single phase $175.00
Model SIA-2 220 V. Single phase $275.00
Model SIA-3 220 V. Three phase $375.00

Model SIA-4 440 V. Three phase $475.00
For complete details write to:

BHINSON

ELECTRONICS, INC.

1937 MacDADE BLVD. » WOODLYN. PA. 19094
o TELEPHONE (215) 874-5236 874-5237

For Mare Details Circle (8) on Reply Card
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FM Pilots vs. Audience

Dear Editor:

Inasmuch as the FCC suggests
that the 19 kHz stereo pilot accom-
pany only sterco broadcasts, engi-
neering at KIOU (FM) has taken
steps to include in our automated
network joiner, a device that re-
moves the stereo pilot ten seconds
after joining network (to allow for
completion of taded-down stereo fill
music), with resumption of pilot at
the completion of the network
broadcast.

Only one week atter installation
it was brought to our attention that
quite a few listeners had become
unable to hear our newscasts. The
problem lies in the construction of,
in our case, one particular brand of
$200-variety home stereo receiver.
When the listener adjusts this set
for normal stereo reception the re-
cciver completely mutes all non-
stereo broadcasts. These listeners
all thought we had gone oft the air.

As a result of these phone calls

KIOU (FM) no longer removes the
pilot during such broadcasts. We
thought we might bring these cir-
cumstances to you, to the attention
of your readers, some of whom may
have been contemplating similar
operations.

These radios do exist, and are
still being produced. Any stereo FM
station in the country has them to
contend with whenever the pilot is
removed. Of particular concern is
the monaural-only station, which is
inaudible to many an unaware lis-
tener.

We also wish to be brought to
the attention of Mr. Kassens and
the FCC, bearing these tacts in
mind, the question of whether ces-
sation of stereo pilot in these cir-
cumstances constitutes a discrimi-
natory practice.

David L. Grimes
Chief Engineer
KIOU Stereo
Corpus Christi, Tex.

Keep Those Test
Tapes Coming

Dear Editor:

Reference 15 made to Engineer’s
Exchange, ""Phasing For Stereo PB”
(uly, 1973), by Thomas J. Arledge.

While I am in general agreement
with Mr. Arledge with regard to the
method (it not the procedure) by
which to align multi-track repro-
duce heads-'4 inch or other, I must
take issue with at least two aspects
of his communication.

First, the suggestion that a “test”
tape be made on a ‘‘master ma-
chine” indicates at the outset that a
standard reproduce alignment tape
ol protessional manutacture and of
NAB specifications is not present
(why else "“make’ a test tape?).
Therefore, one cannot be sure the
“master machine’" itself is properly
aligned.

www americanradiohistorv com

Second, certainly it would be
most desirable to discourage the
production ot so-called “test’ tapes
by those who produce syndicated
automation music tapes or anyone
else, other than those geared to
produce a precision product.

We in the broadcast industry
have fallen victim often enough to
poor reproduction “‘standards™ and
even pecorer recording techniques
due to misinformation and, in
many instances, out-right ignorance.

Let us understand for once and
tor all (for the good of all) that the
National Association of Broadcast-
ers, with help from many sources,
including our brothers in the pro-
tessional recording industry, has
spent vast amounts of money and
time arriving at specific conclusions
with respect to all areas of broad-
casting. Those conclusions are now
reflected as NAB Standards.

Included in these are standards

(More...)

BROADCAST ENGINEERING
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The lightest, most flexible compact
color TV camera system for broadcast
use yet. A three-tube mini-system, the
ASACA ACC-5000 camera and back
pack together weigh only 10 kilos (22
Ibs). It’s a portable designed with
emphasis not only on mobility, but
also on dependability and accura-
cy of color output regardless of ['
the conditions under which used.
Automatic white balance adjust-

ment. Optimal color signal ouput. & 3

The self-adjust and auto-control
systems make it possible for just
about anybody to operate the
ASACA ACC-5000. .

Features ,
@ Diminutive camera head.
is easy to hold and highly.
flexible. The unit is par-

ticularly suitable for relaying outdoor

news events, interviews and sports

programs.

@ Self-adjust system facilitates quick

set-up. Color adjustment and opera-

tion being extremely simple, practi-
cally anyone can handle the unit

= with ease,

"~ @ Motor driven 6X zoom lens and

‘“-w'@ deflection optical system integrated

in a single body. The electrically
operated zoom drive is capable of

/i % servo iris control to expedite opera-

\ tion.
‘_.: @ Automatic white balance adjust-

\ @ Perfect NTSC (PAL) signal
“ output permits direct connec-
‘\ tion to a VTR,

% @ Gen-lock capability via

external sync allows parallel camera
operation and centralized control.

@ Camera cable can be extended up
to 300 meters from the control box.
@ Camera can be powered by either a
regulated power supply in the control
box or by a battery.

@———WE CREATE CHANGE

ATAWAY

ASACA CORPORATION, TOKYO, JAPAN
3-2-28, Asahigacka, Hino-City, Tokyo, Japan

Phone; 0425-83-1211, Cable; ASACA HINOTOKYO
ASACA CORPORATION OF AMERICA

1289, Rand Road, Des Plaines, Illinois, 60016, U.S.A.
Phone; 312-298-4380

ACC-5000 has been awarded the 26th MPTES (Motion Picture and Television Engineering Society of Japan, Inc.) Prize.
For More Details Circle (9) on Reply Card
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“a complete package”

TBM-3700
Main channel frequency and
modulation

TBM-2200A $1,400.
Stereo modulation and
pilot frequency

$1,275.

TBM-2000B
SCA frequency and
modulation

510UOW /-

for remote monitoring

: ——'_—'—"-“] q
TBM-2500C

$485 m
RF amplifier

from the "“FULL-CHOICE” line

MCMartin

McMARTIN INDUSTRIES. INC. » 4500 SOUTH 76th STREET
OMAHA. NEBRASKA 68127 = _ TELEPHONE (402) 331-2000

For More Details Circle (10) on Reply Card

New Color
Special

: mplemented

The units-provide horizontal and vertlcal wipes, ;riserts*fr@m aﬂy corne
with diagonal expansion, and internal and external keying and matting.

LETTERS o e o

for alignment and equalization.
However, it 1s not just anyone with
any tape recorder who can produce
a test tape at NAB Standards.

The true test tape is a precision
“tool”, recorded, by experts, under
most exacting conditions, monitor-

ed carefully through each step of

the recording process on (to quote
Ampex) *'. . . highly accurate equip-
ment adjusted to produce flat play-
back response when reproduced
with a theoretically “‘ideal” play-
back head and amplifier with cor-
rect complementary curve.”” In
other words, equipment the likes of
which most broadcasters have never
even seen!

One can well imagine the result
should each syndication service
(and some have been guilty), not
mention each broadcast station,
arbitrarily set its own ‘‘standards”
and “‘made” its own ‘‘test’” tapes.

The work of the NAB can be
beneficial to non-member stations
as well as member stations. So

The SE-70A is self-contained for console mounting and the SE-70A-R is
an electrically identical remote-controiled unit, the coatrol panel of which
may be easily mounted in custom panels.

Available-off-the-shelf . .

10

. write today for complete information.

For More Detaits Circle (11) on Reply Card
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come on, broadcasters, let’s get it
together! First, let’s get, and then
get behind NAB standards. Once
this has taken place, any station in
the country can record a tape and
send it to any other station, assured
of full fidelity when it is repro-
duced. Until then, many, if not
most, will continue to flounder in
audible trustration, wondering why
the brand new tapes from the “jun-
gle company’” sound muddy, or
something equally absurd.

For those who just honestly don’t
know, standard reproduce align-
ment tapes of NAB specifications
are available. For the usual half-
track stereo operations, a 7Y2 ips.
2-channel test tape (catalog number
4690010-01 for the Ampex version)
is the answer. This tape is of NAB
equalization and is an original tape
- not a dub - and is available for
under $25 from Ampex Corpara-
tion, 401 Broadway, Redwood City,

Your Comments and
Ideas Are Welcome
At Broadcast Engineering

BROADCAST ENGINEERING
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Cal. 94063. 1t could be one of the

best $25 investments your station
ever made.

Bob Davis

Best. Programming &

Independent Recording

Eng./Producer

Dallas, Tex.

How About Those
Deceptions!

Dear Editor:

Our compliments to you and Mr.
Joe Roizen on the article in July BE
on the subject of color camera
basics. We are contident that this
will be Part 1 of a long list of
cqually well written articles.

As the manutfacturer of the
Plumbicon® camera tube (incident-
ly, the brand name “Plumbicon’ is
a registered trademark of N. V.
Philips and should be so designated
in all publications), we would like
to make our position clear to your
readers relative to a comment made
by Mr. Roizen in his article. Mr.
Roizen stated in the section entitled
“Tube Selection™ that there is a
tendency for large TV networks to
obtain selected or ‘‘pick-of-the-
litter’” camera tubes from the man-
ufacturer and that it's not unlikely
that the smaller TV station would
get the cast-offs of the networks.
[nsofar that Amperex Electronic
Corporation is concerned, this is
absolutely not our practice and all
broadcasters are furnished with
Plumbicon camera tubes meeting
exactly the same high standards.
Camera tubes are shipped from our
facility with extensively documented
test data taken at the time of ship-
ment so that every broadcaster
knows immediately the exact quali-
ty of the tube which he has re-
ceived.

The TV broadcast industry is too
tight-knit and communicative to al-
low such deceptive practices (which
Mr. Roizen points out) to persist
for too long.

Louis A. Arpino
Marketing Manager
Amperex Elect. Corp.
Slatersville, R.I.

For Latest News
See
Direct Current page 4
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Buy the best at any cost-

even if it costs you less!

Broadcast and audio engineers around the nation have chosen
Ramko products on performance specs alone. Then were pleas-
antly surprised at our low, low prices.

TURNTABLE PREAMPS
MP-38 $72 (Mono) SP-8 $114 (Stereo)

Outstanding sensitivity and incomparable
reproduction. RIAA/NAB equalized ==1db.
0.5mv sensitivity at TkHz for +-4dbm out.
Balanced 600 ohm out. —65db $/N
ratlo. +-20dbm out max. 0.1% or less
distortion. Internal power supply.
Tablelop or bracket mount.
Shipping weight 3% |bs.

AUTOMATIC CART & CASSETTE LOADERS
ACL-25 %158

At last automatic precision winding at a price you can
afford! Eliminates guesswork because dials set tape
length 1o the second. The exact amount of tape is
fed onto the carl or casselle, then it is shut off
automatically. Exclusive torsion control for
proper lape pack and winding of various
hub sizes. TTL digitlal control circuitry.

Other models feature speed
and lone sense options,
$266 to $350. Ship-
ping weight 30 lbs.

MIC/LINE AMPLIFIERS
MLA-1 $84 (Mono) MLA-2 $112 {Stereo or Dual Mono)

Dual function utility amps. Inputs for mic and/or
line. *=0.5db response, 10Hz to 20kHz, Mic
input —B5db for +—4dbm out, Balanced
inputs on high-level and mic channels.
Balanced 800 ohm oul. +20dbm out
max. 0.1% or less distartion.

Internal power supply.

Tabletop or bracket
mount. Shipping
weight 4 |bs.

DISTRIBUTICN AMPLIFIERS DA-6 $109

Individual output amps provide maximum isolation.
*0.5db response, 10Hz to 20kHz. 26db gain.
Balanced bridging or matching input. Six
balanced 600 ohm outputs. 4-20dbm out max,
Output level control. 0.1% or less distortion.
Internal power supply. Tablelop or hracket
mount. Shipping weight 4 |bs, Other
models feature rack mount,
oulput metering and up
ic 32 outputs,
$138 10 $425,

- —
STUDIO MONITOR AMPLIFIERS SMA-50 $105

Exceptlonal reproduction! internal muting.
+1db response, 20Hz lo 40kHz. 25w music power,
50w instantaneous peak power, 15w rms. Hum and

noise, —65db below rated output. Distortion less
than 1% at 15w rms; typically below 0.25% at
less than full power. Load impedance,

4, 8, 16 ohms; input balanced bridging,
100kehms. Variabie base contour.
Internal overload protection. Internal
power supply. Tabletop or bracket
mount. Other models feature
rack-mounted mono, stereo
or dual mono options,
$128 to $169. Ship-
olng weight 6 Ibs.

COLLIMETERS
(Precision Tape Head & Guide Alignment)
Stiandard, C-11 $15 Multi-Cart, C-1V $18

A Ramko exclusive! Designed by Ramko to speed
up tape head and guide alignment on all cart
machines. Now used by more than 5,000
engineers. Unique combination of
optical and electro-sensing
elements allows you to
precisely adfust Height,

Zenith, and Azimuth
on all cartridge
machines.

7? Ramko Research professionat Audio Products

1) 3516-B LaGrande Blvd., P.O. Box 6031
\ Sacramento, California 95860 (916) 392-2100
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Broadcasters’ Choice:

Snotmaster/Revox
A71 Mark III-B

e Lifetime guarantee
» Takes 107%” reels & NAB hubs

Standard & Dolby versions
e Superb specs & performance

Spotmaster and Revox have joined forces
to develop this ruggedized, rack-mounted
version of the A77 stereo recorder specifi-
cally for broadcast use. Choose the standard
version, or the Dolby model with its in-
credible 70 dB S/N ratio. All basic parts
except heads, capstan and pressure roller
are guaranteed for life. Your choice of 2-
or 4-track stereo operation at 7-1/2 and
3-3/4 ips. Other speeds, full-track heads,
accessories optional. Call or write:

BROADCAST ELECTRONICS, INC.

A Filmways Company

8810 Brookville Rd., Silver Spring, Md. 20910
(301) 588-4983 ¢ TWX 710-825-0432
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NAEB Convention
Set For Nov. 11-14

The 1973 annual NAEB conven-
tion will be held in New Orleans,
November 11 through 14. For regis-
tration and general convention in-
formation, write: NAEB, 1346 Con-
necticut Avenue, N.W., Washing-
ton, D.C. 20036 or call 202-785-
1100.

As we look down the line at the
NAEB, we must admit keeping the
Association in perspective has not
ever been easy. And even within the
Association, it has not been an easy
task. There have been a great num-
ber of changes taking place and
there are still others on the horizon.

There are campus limited sta-
tions, instructional TV facilities,
over-the-air individual TV and state
networks, FM and FM stereo sta-
tions that vie for listener interest
with commercial stations. There are

AM’s and audio visual departments.

a word
from our
sponsor:
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And . . . there is PBS. And who
knows what else.

From all these quarters come
members looking for ideas and an-
swers to their unique niche in the
communications industry. We see
teachers who were forced into ac-
cepting a program despite their
lack of communications training.
Yet we also see professionals . . . .
some of them from the commercial
side. From there we can subdivide
into a host of titles that only begins
with communications director, co-
ordinator, and chief engineer.

Small wonder, then, that the
NAEB probably never has served
all its membership. It boggles your
mind to mentally structure a con-
vention that will meet such diverse
needs. We're not sure that recent
NAEB reorganizational develop-

(More...)

asa 02125 ’-.;
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Why we've started
wearing the star.

You may have noticed a new symbol on our
cover or index page: the star of the American Business Press.

This star means we’ve been elected to join a
select group of business and professional journals in a special
association. And it means something special to you.

How we earned our star.

As a member of the American Business Press, we
have pledged to uphold the highest ethical standards of
journalism. Which means we are dedicated first and foremost
to your interests as a professional reader by (1) striving
constantly for honest and effective presentation of all news
and articles, (2) maintaining absolute editorial independence
and (3) refusing to accept any advertising we know to be
false, misleading or unfair.

Let our symbol be your guide.

Of the 2,335 business magazines published today,
only 30 percent meet the stringent qualifications for ABP
membership. So look for the star in selecting your professional
reading. It's your guide to the finest magazines in nearly every
business and professional field.

We're proud to have earned M%nl}l)er_
our star and proud to recommend any Busnese |
publication that wears it. Press

October, 1973
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ments will answer all these needs.
But it does look as if there will be
some real progress at the upcoming
convention. Hopefully, the entire
convention will not be bogged down
by the annual PBS funding troubles
that never get solved. Hopefully, the
major emphasis will not be on some
PBS-federal controversy that would
divert the essential efforts into con-
centric circles that lock out the real
interest and numbers of the re-
mainder of the Association.

At press time, there are 605

educational FM and 228 education-
al TV stations on the air. We have
no current figures for ITFS facili-
ties. But even while these numbers
are impressive, for they show prog-
ress, the newest and most fascinat-
ing growth is in the area of CCTV
and audio-visual.

Staff Structure
Reorganization
A major realignment of staff des-

ignations and responsibilities has
been undertaken by the NAEB, as

BE|SwoZmacZes

Model 5511
Stereo

s Electronic switching of input
channels via FET's

s Low and high level preamps
for each channel

e Top quality ladder attenuators
(Daven or equiv.); carbon pots
optional at lower cost in mono
models

* |dentical program and audition
output channels for dual con-

sole capability

CONSOLE YOURSELF!

SPOTMASTER
IS HERE. ..

with outstanding new audio consoles
from $825

Here are the audio consoles for stations whose standards are higher
than their budgets. Look what you get:
Model 5M11 Mono—11 HI/LO inputs into 5 mixers
Model 8M20 Mono—20 HI/LO inputs into 8 mixers
Model 5511 Stereo—11 pairs of HI/LO inputs into 5 mixers
Model 85§14 Stereo—14 pairs of HI/LO inputs into 8 mixers

Write or call for details about the budget-pleasing prices:

BROADCAST ELECTRONICS, INC.

A Filmways Company
8810 Brookville Road, Silver Spring, Maryland 20910 « (301} 588-4983
TWX 710-825-0432

L
Model 5M11

* Individual program, audition,
monitor, cue and headphone
amplifiers, plus mono mixdown
amps in stereo models

¢ Solid state construction through-
out; modular, plug-in circuitry;
superb specs; complete with
self-contained power supply

¢ Beautiful as well as functional;
wood grain side panels

For More Details Circle (56) on Reply Card
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part of its transition to a profes-
sional society with a membership
composed entirely of individuals.

The new arrangement places re-
sponsibility for NAEB professional
services in the hands of five “‘pro-
gram officers,” reporting directly to
NAEB President William G. Harley.
Each officer will have a particular
group of specialized duties.

The revised structure eliminates
all distinctions previously drawn
along institutional or media lines.
For example, there will no longer
be a “‘television division,”” or a
“radio division” but rather a set of
services available equally across all
media.

This arrangement is in keeping
with the new, broader focus of
NAEB. The association, which pre-
viously had devoted much of its
time and attention to representation
of television and radio stations, is
now becoming a national society of
professionals in all areas of tele-
communications.

The five program officers are
William T. Dale, formerly director
of instructional services; James A.
Fellows, formerly director of pro-
fessional services; Stephen E. Mil-
lard, formerly director of informa-
tion services; Mary Lynn Moody,
formerly convention and conference
coordinator: and H. Holt Riddle-
berger, formerly deputy director of
NAEB'’s television division, Educa-
tional Television Stations, which is
merging with the Public Broadcast-
ing Service.

In addition, the NAEB staff will
include a minority affairs coordina-
tor, Arthur C. Cromwell, and a
fiscal officer, William G. Sickles.

Program
Responsibilities

The program officers’ basic areas
of responsibility are as follows:

Mr. Dale—Instructional and edu-
cational development; liaison with
educational organizations; opera-
tion of a new, expanded library
operation—which is to include a
microfiche development project—
and administration of the Educa-
tional Broadcasting Institute pro-
gram of professional development
seminars.

Mr. Fellows—Membership devel-
opment projects; developing and
monitoring of contract and grant
activities; operation of membership

BROADCAST ENGINEERING
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records and mailing system; re-
search and planning of services;
internal personnel administration,

Mr. Millard—Staff publications
and writing projects, including new
professional journal, newsletter, and
annual yearbook/directory; promo-
tion and press relations; speeches
and other special writing projects;
coordination of advertising in pub-
lications.

Ms. Moody—Conference and
convention planning and operation;
coordination of NAEB convention,
EBI seminars, and other profession-
al meetings and conferences.

Mr. Riddleberger—Federal regu-
lation and legislation; liaison with
cable organizations and licensees;
projection of telecommunisations
development; direction of Program
Information Clearinghouse.

New Ford Grant

The National Association of
Educational Broadcasters has been
awarded a one-year, $150,000 grant
by the Ford Foundation, for general
support of NAEB’s development as
a professional society of individual
members.

Aided by the Ford grant, NAEB
is undertaking a new mission and
speaking for a new constituency.

The grant is not restricted to
specific NAEB programs. Rather, it
is intended to support the full
range of activities being undertaken
by the “new’” NAEB. Those activi-
ties include programs and services
in the three areas of professional
development, information and pub-
lications, and research and plan-
ning.

NAEB President William G.
Harley commented: *‘The Ford
Foundation’s record of support for
the educational and social uses of
communications technology is with-
out equal. This grant offers yet
another example of the founda-
tion's willingness to support new
ventures in communications—for
although NAEB is an established
organization, it has embarked on a
fundamentally new course. Our role
as a professional society, and our
mission of fostering telecommuni-
cations development, will move for-
ward much more rapidly because of
this important assistance.”

Sickles Named
Fiscal Officer
William G. Sickles, an account-

October, 1973

ant with over 25 years’ experience
in his field, has joined the NAEB as
fiscal officer.

Sickles, 52, has for the past five
years been controller with Robert
R. Nathan Associates, an interna-
tional firm of consulting econo-
mists. Previously he served in the
same position for three years with
Rixon Electronics Inc.

A Certified Public Accountant
with a Master's degree in Commer-
cial Science from Strayer College of
Accountancy, Mr. Sickles spent
most of his career in private prac-
tice, as a senior partner with two
public accounting firms in the
District of Columbia.

SMPTE, Oct. 14-19

Walter A. Fallon, President and
Chief Executive Ofticer of Eastman
Kodak Co., will be the Guest
Speaker at the 114th SMPTE Tech-
nical Conference, it was announced
by SMPTE President Byron S.
Roudabush.

For More Information
On Items Advertised
Use Our
Reader Service Cards
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TELEVISION PRODUCTION AND ROUTING
SWITCHING SYSTEMS DESIGNED TO MEET

YOUR SPECIFIC REQUIREMENTS.

(PHQTO COURTESY WESTERN MICHIGAN UNIVERSITY AV D
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PULSE GENERATION
SWITCHING SYSTEMS
SIGNAL GENERATION
AUDIO DISTRIBUTION
TIME EQUIPMENT

VIDEC DISTRIBUTION
PULSE DISTRIBUTION
SYNC SYSTEMS

L L L« <<<<<'i_

PROCESSING AMPLIFIERS

<

MIXING SYSTEMS

»_ AMERICAN DATA CORPORATION

AMERICAN DATA CORPORATION

AN AI RPAX COMPANY

315 WYNN DRIVE, N.W. P.O. BOX 5191 HUNTSVILLE, AL ABAMA 35806 TEL. 205-837-5180
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never
give

5|Ikworm
on
even

breok

Poor Silkworm ...
She doesn’t have a chance
against Colortran’s
remarkable new Supersilk.
Supersilk isa
continuous weave
glass fiberthat’s as
smooth as real silk and
absolutely will not irritate
your skin like other glass
fiber diffusion
materials.
Its diffusion quality
will remind you
of real silk too.
You can put Supersilk
in front of the hottest lights
and it will not turn brown.
It will not fray.
It’s easy to handle.
Available in convenient
48" rolls.
Forinformation and a
free swatch, write to
Super Silkworm

Berkey Colortran.

1015 Chestnut Street, Burbank roseogo
California 91502 « 213 843-1200 BoneY
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Wolfe Seeks Suggestions
On Certification Plan

Research by members of the SBE
committee on Certification of
Broadcast Engineers is continuing,
according to committee chairman
Ben Wolfe, vice president, engineer-
ing, WTOP-TV Broadcast House,
Washington, D.C.

The committee, consisting also of
Al Chismark, director of broadcast
engineering, Meridith Corporation,
Syracuse, N.Y.; John T. Wilner,
director of engineering, State of
New Jersey Public Broadcast Au-
thority; Leo Reetz, allocations and
RF Systems, American Broadcast-
ing Company, New York; and Eu-
gene Hill, vice president, engineer-
ing, Kaiser Broadcasting, Oakland,
Calif., were appointed at a July
18th special session of the SBE
Board of Directors in Washington,
D.C., which had been called espe-
cially to discuss certification.

The board then authorized Wolfe
as chairman of the committee to
proceed with the next phase which
is to be development of plans for
administration, examination proce-
dures, and waiver standards, or
grandfathering. Before the board
meets again in early November to
consider the committee’s finalized
plans for implimentation of the
certification program, Wolfe would

RAPID-Q

like to hear suggestions, recommen-
dations, and comments from as
many members and chapters as
possible. He may be contacted at
WTOP-Broadcast House, 40th and
Brandywine St., N.W., Washington,
D.C. 20016.

Reregulation

The SBE Reregulation Commit-
tee, consisting of committee chair-
man John Wilner, and James Wull-
iman and Edwin T. Karl, all of
whom are also members of the SBE
board of directors, has requested
that any SBE member, or chapter,
having recommendations relating to
FCC reregulation may submit these
to a subcommittee chairman for
coordination and forwarding to the
FCC. The subcommittee chairmen’s
addresses are:

Television Engineering
John Wilner, Dir. of Engineering,
State of N.J.

Public Broadcast Authority
1573 Parkside Avenue
Trenton, N.J. 08638.
FM Engineering
Edwin T. Karl, V.P., Engineering
Suburban Broadcasting Corp.,
425 Broadhollow Rd.,
Melville, N.Y. 11746.

CARTRIDGE TAPE EQUIPMENT

m RAPID-Q Adjustable Delayed
Automatic Fast Forward Standard

Modular Independent Units
Single, Dual, or Triple Cases

Rack or Desk Top Mount
Superior Performance
RECORD m PLAY = MONO

| STEREO
1216 KIFER ROAD SUNNYVALE, CALIF. 94086

MODULAR UNITS

(408) 736-8737
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When you’re
number one

you’d better deliver.

The 18 GHz Autohet Counter. Right Now.

AUTEHET COUNTER
MODEL 3I8YC

EiP

Autohet isn’t just a fast-talking operation. We
can deliver. Take a look at the figures: Our
automated heterodyning unit allows the correct
frequency to be displayed (20 Hz to 18 GHz) in a
fraction of a second. What could have taken you
five minutes to determine, now appears in
milliseconds without requiring you to interpret the
gate time or the decimal point. And your result is
infinitely easier to read. Readout appears in 11
digits instead of the 6 or 8 you've been used to.

We deliver FM tolerance.

Because we chose to automate the heterodyne
method instead of the transfer oscillator approach,
the Autohet counter can measure

correctly in the presence of large amounts

of frequency modulation, and take 10 MHz peak-to-
peak deviation at any modulation frequency, in the
worst case. And in the best case, it’s over 130 MHz
deviation.

Nobody else can approach our FM
performance and our two-week delivery, but that’s
what you’d expect from a company that’s been the
industry leader as long as we have.

We can save you more than time. We can save
you almost $2,000 compared to a manual counter
with heterodyne converters. And we're cheaper
than automatic transfer oscillator counters.
Interested in a counter this fast, this reasonable?
Then give a quick collect call to Bob Mangold at
(408) 244-7975.

A DANALAB COMPANY ®

3130 Alfred Street,
Santa Clara, Ca. 95050

Others measure by us.
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Copyright Payments
Must Be Reasonable

George J. Barco, general counsel
to the Pennsylvania Cable Tele-
vision Association, told a Senate
subcommittee recently that the
CATYV industry will be seriously
damaged if copyright payments
“the industry simply cannot afford
to pay’”’ are imposed.

In testimony before the Senate
Subcommittee on Patents, Trade-
marks and Copyrights, Barco out-
lined the position of the Pennsyl-
vania association. ‘“‘Its underlying
principle is simply that television
signals received ‘off-the-air’ should
not be subject to the payment of
copyright fees so long as similar
payments do not apply to reception
by conventional antennas. The
‘Position’ recognizes that copyright
fees should be payable for copy-
righted programs received by
microwaving or similar long dis-
tance transportation, and that such
microwaving should be subject to
regulation in view of its impact on
television broadcasting, copyright
property rights, and the interrelated
market patterns of both.”

After outlining some differences
in philosophy regarding regulation
and copyright payments both within
NCTA and the CATV industry,
Barco stated that “every possible
effort was made by the NCTA
copyright committee” and others in
the industry to reach accord with
the copyright owners on the issue of
copyright fees. “lI can state from
my own personal knowledge that
the attitude, demands and conduct
of those representing the movie
copyright owners during the ses-
sions which I attended were such
that all efforts to deal with them
were vigorous exercises in futility,”
Barco testified.

Barco, putting aside “‘completely
my firm conviction that copyright
payment for the reception of tele-
vision signals received ‘off-the-air is
wrong in principle and discrimina-
tory in effect,” capsulized the diffi-
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NEWS

culties of CATV operations today.
Spiraling costs in these inflationary
times, increased pole attachment
fees, stricter FCC technical stan-
dards, compulsory cablecasting, all
contribute to a much higher cost of
doing business. This is a cost,
Barco said, that must be borne
mainly by the cable system opera-
tor. “There is a definite and abso-
lute limit in the possibilities for
service charge increases, either be-
cause approval cannot be secured
from the municipality...or because
the market conditions will not sup-
port the increases, or for both
reasons.”” In addition, new systems,
particularly in large metropolitan
areas, are under even greater cost
burdens, Barco said.

He urged the committee to con-
sider the subscribers to CATV and
the CATV industry itself, both from
a public interest point of view. *‘I
respectfully submit that a proper
concern for the interests of the
subscriber as a consumer demand
that no copyright payment should
be imposed which cannot be ab-
sorbed by the industry, without
passing the copyright charges to the
subscriber. Further, 1 respectfully
submit that a proper concern for
the future growth and development
of cable television and the services
it can provide to the public de-
mands that any copyright payment
should be such that payment does
not restrain, impede or burden the
industry’s growth and develop-
ment.”

Barco outlined several points he
would like to see included in the
final copyright bill, including a
compulsory license extending to all
“off-the-air’” signals; a maximum
of one to two percent copyright fee
for such reception service, fixed
statutorily; an initial three-year
period of a one-tenth of one percent
fee per channel for microwave im-
ported signals, then negotiation of
the fees; no exemption for the

www americanradiohistorv com

systems based on system size, type
of ownership or kind of system; and
an exemption or credit incentive to
promote cablecasting and local
origination of programming.

Barco concluded: “To fulfill the
many promises of cable, we of the
cable industry are willing to make a
fair and reasonable accommodation
on copyright for even off-the-air
reception!”

Special Sports
Treatment?

NCTA Chairman Amos B.
Hostetter has taken issue with the
“special treatment” of sports pro-
gramming in the proposed copy-
right revision bill before the Senate
Subcommittee on Patents, Trade-
marks and Copyrights.

Commenting before the commit-
tee on the cable sports blackout
provision of S. 1361, the so-called
Omnibus Copyright Bill, Hostetter
emphasized the unique treatment
sports is afforded under the pro-
posed bill:

“With the exception of the sports
blackout provision, the liability of
various secondaty transmissions
depends solely upon such factors as
the classification of the primary
broadcast station, the location of
the cable system, the types of
broadcast signals available in the
market, the existence of exclusivity
agreements, and the certain notices
and payments required by cable
systems. What makes the sports
blackout provision unique is that it
is the only provision in Section 111
(of S. 1361) which makes a distinc-
tion based upon the program con-
tent of the secondary transmission.”

In addition, Hostetter said, all
other types of programming are
treated the same in determining if
secondary transmission will be sub-
ject to a compulsory license. ““Only

(Continued on page CE-8)

CE-3


www.americanradiohistory.com

Part 2

Line construction techniques

There are many different types of
TV transmission cables, and as
many ways to put it into service.
This article will confine itself to
coaxial cable that is unjacketed
aluminum sheathed foam dielectric
with copper center conductor.

The standard outside diameter of
the cable is .412 of an inch, .500 of
an inch, and .750 of an inch. The
latter two are usually called half
and three quarter, with the larger
being used exclusively for trunk
because it has the lowest attenu-
ation. The half is used for both
trunk and feeder distribution, and
the .412 is used most exclusively for
feeder cable.

The coaxial cable is wound on
disposable wooden reels with a pro-
tective material covering the outer-
most wrap. Do not remove the pro-
tection until the last possible mo-
ment before use. Preferably, not
until the reel is loaded onto the
trailer or reel jack. Rolling a fully
loaded reel over a small rock can
dent the fragile aluminum coax
several layers deep into the reel and
can cause a multitude of prob-
lems...the end result being visible at
the subscriber’s set.

The cable should be loaded onto
the trailer with the tag end coming
off the top of the reel. The reel
should be inspected thoroughly for
any projections on the inner surface
so as not to damage the cable as it
unwinds from the spool.

The drive-off method of cable
placement is by far the fastest and
easiest of the methods to install
lashed messenger supported coaxial
cable. It is the most economical but
it is also the most crucial. Although
there are numerous types of equip-
ment available for installing cable
by this method, it can be done with
the simplest of tools if the project is
done carefully and the spinning or
lashing machine is in good shape.

Cable Drive-Off
To begin the drive-off procedure,
position the trailer behind the
pulling vehicle as near as possible

CE-4

By Kenneth Wayne

below and parallel to the support
messenger. Pull the tag end of the
cable up to the pole and tempo-
rarily secure it by wrapping the end
around the strand support hard-
ware. Place a cable guide on the
messenger (cable shoe or cable
roller block will do just as well),
and let the cable rest gently in the
furrow. A cable block pusher, com-
monly called a shotgun, can now be
placed on the messenger and the
cable guide can be pushed towards
the next pole. Without the use of a
shotgun, it is necessary to attach a
pulling rope to the guide so as to
position the cable feed straight into
the lashing machine.

The reel trailer should be
equipped with a tensioning device,
if possible, to keep the cable semi-
taut. This will keep wobbles out of
the cable and give it a neat appear-
ance as it is lashed to the messen-
ger. Be extremely careful not to get
the cable too tight, though, as it
may flatten on the bottom as it
slides over the leading guide or
roller.

The next step is to position the
lashing machine on the messenger
and to place the cable into and
through the guides and rollers of
the machine. The lasher should
then be positioned a foot or so past
the point (towards the next pole)
where the lashing wire clamp is to
be placed.

Lashing

Now let us assume we are lashing
from right to left. The lashing wire
clamp is secured on the top of the
messenger with the tightening nut
on the back side. (When facing the
pole on the hardware side, the
lashing wire clamp on the right is
tightened on the back side. The
clamp on the left is tightened from
the front.) This places the clamp in
the proper position to secure the
lashing wire and maintain clearance
from the coaxial cable for the pre-
vention of damage to the cable.

At this point, the tag end of the
lashing wire is pulled from the coil
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in the lashing machine and two
wraps are taken around the final
roller. This, of course, will make
the lasher harder to pull, but it is
going to be pulled by a vehicle
anyway. By making the wire pull
from the lasher a little harder, it
will put more strain on the lashed
cable, and will lash the cable tight-
er to the messenger. The wire is
then wrapped once around the
cable and messenger together and
twice around the messenger only,
all in a clockwise direction. Bring
the wire between the shoulder and
the washers of the clamp and then
around the stud several times to
finally secure the tag end. The nut
can then be tightened and the
lasher is ready to pull.

A cable support strap and a
spacer are placed on the cable to
prevent the lashing wire clamp
from rubbing against the cable.
This is positioned about two inches
from the lashing wire clamp to-
wards the strand support hardware,
which can be tightened at this time.
The strap should be snug, but it is
not necessary to bear down with too
much exuberance as the spacer can
ding the cable. This can cause a
weak point in the cable and if it is
ever necessary to relocate equip-
ment at a later date, it can cause a
kink when forming a new expan-
sion loop,

Everything on the pole is now
ready to go. The pull rope from the
lasher is secured to the vehicle or to
the trailer whichever is the most
handy, along with the pull rope
from the cable guide, if a shotgun
is not being used. The driver may
now proceed towards the next pole.
The cable will pay off the reel and
the lasher will spin the messenger
and cable together very neatly and
very tight.

The Second Pole
The vehicle should proceed at a
steady pace until the lashing appa-
ratus reaches the next pole in line.
Stop the equipment a foot or so
from the strand support hardware

BROADCAST ENGINEERING
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STOP
GROUND-LOOP
HUM!
VIDEO

HUM STOP COIL
HSC- |

® Will ELIMINATE HUM ana other INTERFERENCE
in Video Lines caused by differences in
Ground Potential!!

® For Color and Black & White

® FLAT — DC to 6.5 MHz.

® No Low-Freq. or Hi-Freq. Roll-off.

e No' Differential Phase Distortion.

® No Differential Gain Distortion.

® No Envelope Delay.

@ Reversible.

® Passive Device — Failure Free,

® Small Compact Package 4% x 4% x 21,77,

® Low Price,

$110.—F.0.B. NY
ELIMINATES HUM & INTERFERENCE:

e IN FIELD: Betw. Remote Truck & Telco,
Betw. Remote Truck & Microwave
For Intertruck Hookup
For VTR .Units
For Monitoring Lines

e IN STUDIO: Between Buildings
On long runs in Buildings
Between Studios & Transmitter
On incoming TELCO circuits
On OQutgoing TELCO circuits

AUDIO-VIDED ENGINEERING COMPANY i
65 Nancy Blvd., Merrick, N.Y. 11566 l
Tel. (516} 546-4239 |
] Please send Add'tl. Inform. on HSC-1

[] Please send me ..... HSC-1 coil(s). |
] Enclosed is remittance of ................ I
] Please Invoice on 10 day Free Trial |

Name i i e e |
Station or €0, ....oiiennnnn.. Title. . ..ovnn.. |
BAUIESS ot itiee ettt e, |
City «......vvvut State........ Zip. ... |
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or any other obstructions, such as
guard arms, strand splices, cross-
over clamps, etc. Tension on the
lasher pull rope should be main-
tained until the lashing wire is
secured. If slack is let into the spun
lashing wire, you have defeated the
purpose of the second wrap on the
final roller of the lashing machine.
There are tools available for tempo-
rarily securing the lashing wire to
the strand until it can be perma-
nently secured with a lashing wire
clamp.

After the lashing wire is secured,
the equipment can be transferred to
the other side of the pole and made
ready to lash again. When every-
thing 1s ready to proceed once
more, slack is pulled into the cable
below the strand support hardware
for future drip and expansion
loops. The slack is held until a
sufficient amount of cable is lashed
down the line to prevent the slack
from slipping. You can proceed in
this manner until all the cable is
removed from the reel or the dead
end is reached.

The drive-off method is again the
easiest way for cable installation.
With practice and foresight, a very
large amount of cable can be
placed in the air. Lashing wire
clamps, straps, and spacers, must
be placed on each side of the pole.
The strand support hardware
should be tightened and a small
amount of slack must be pulled for
expansion loops that are necessary
for the electronics when they are
spliced in.

Stationary
Reel Alternatives

The stationary reel type of instal-
lation involves a great deal more
labor and equipment and is far
more time consuming. It is the
method used most often because
pole lines are usually located off the
road and in inaccessible areas not
suited for drive-off means.

Basically, there are two alterna-
tives for the stationary reel method.
The first is to pre-set cable roller
blocks while back stringing a pull
line with placement of the cable in
a secondary operation. The second
is to pull the cable and set the
blocks in one operation. This is the
method that will be explained as
the former is similar to stringing
strand with a take-up reel utilizing
airplane cable. The lashing oper-
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ation is the same regardless of how
the cable is laid in.

It might be stressed at this point
that an excessive amount of han-
dling of the cable should be avoided.
Aluminum cable is very fragile and
will bend quite easily. Unnecessary
and improper handling is the rea-
son a considerable amount of aerial
plant looks like discarded tire
chains hanging in the air.

[deally, the cable is loaded on to
a trailer equipped with a tensioning
device and brake. It should be
loaded with the cable coming off
the top of the reel. The trailer is
positioned in a manner to give the
cable straight access to the first
cable suspension roller block placed
on the messenger.

It is necessary to place a cable
pulling grip equipped with a snap
and swivel on the tag end of the
cable. (The swivel helps remove the
twists that are inherent on the reel
of the cable during the unwinding
of the spool as it is emptied.) This,
in turn, is snapped to a ring snap
and a rope which is pulled up the
pole and snapped to the messenger.
The first block 1s secured and the
cable laid in the roller. The cable
is now ready to pull towards the
next pole.

As the cable is pulled out, blocks
are positioned on the strand to
keep the cable in the air and to
prevent it from being damaged or
abused. (The blocks have brakes on
them to prevent them from moving
in the direction that the cable is
being pulled. Therefore, the cable
should always be lashed back to-
wards the direction from whence it
came.) The positioning of the
blocks depends on the span length.
As the weight of the cable is
brought to rest on the blocks, it will
form a slight bend. The closer the
blocks are, the lesser the bend. A
block is always placed at every pole
and approximately at forty-foot in-
tervals. Where the strand cannot be
reached with a ladder truck to
place the blocks, it is necessary to
use a block setting head attached to
a lay-up stick to set the blocks.

When the dead end is reached or
the cable has run out, the lasher is
brought up the pole and positioned
on the messenger. The lashing wire
is secured and a running block is
placed in front of the lashing
machine. I recommend putting two

BROADCAST ENGINEERING
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For the long-suffering

Helical VIR user:
3M's 51800 PROC/AMP

We know you've got enough prob-
lems already, having to make do with heli-
cal recordings made under far from ideal

conditions.
Here's
something
to make you
a lot happier
with your
playbacks:
the 3M Min-
com P-100
Video Pro-

cessing Amplifier.

Raw signal.

With our proc/amp, you get a second

chance at a master tape because
you can virtually rebuild all your
color and monochrome helical
recordings during playback and
dubbing.

Just $1800, the P-100 inserts
clean new blanking and timing
information
to BIA specs.
Adjusts
burst ampli-
tude and
phase, video and
chroma level, sync
and setup. Cleans up
all verticalinterval distor-
tion and distorted sync — even industrial
— to prevent misclamping by microwave

transmitter proc/amps. Cures jittering,

umping, flashing and loss of lock. (An
optional plug-in AGC module adjusts

video and chroma level, sync and setup
automatically)

And if thats not enough you can
add our D-
100 plug-in
dropout
compensator
i toglveyoua
complete
video pro-
cessing sys-
tem for any
color or mon-

3M processed output.

ochrome helical format. [t replaces all lost
video information with signals perfectly

< matched for luminance and
eE/71S
g;{g%ge chrominance, with no tran-
wi #e | sients, no Whlte or color
#1555 flashes, no color mismatches.
Whether you use the com-
bination for playback and dub-
bmg or on-line CATV and
- _ CCTV sys-
tems, it's as
close to the
perfect pic-
ture as you
can get.
And that's what you're
looking for, isn't it? Mincom Divi-
sion, 3M Company, 300 S. Lewis Road,
Camarillo, California 93010. Telephone
(805) 482-1911.

VIDEO PRODUCTS 3
Mincom Division sAtr
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wraps on the final roller, if the
groundman is able to pull the
lasher because of the reasons
mentioned earlier.

Pulling The Lasher

There is an art to pulling the
lasher, as simple as it may seem.
Too much lead will make the
machine skip. Not enough lead and
the lasher cannot be pulled. The
lead has to be changed from pole to
mid-span and then again when
nearing the pole. The lasher should
not be jerked and tension should be
kept on the rope until the lashing
wire 1s secured. The lashing wire
clamps, straps, and spacers are
made up and slack is pulled into
the cable for electronic equipment
and loops. The lasher is now pulled
to the next pole and the cable
blocks will slide along the strand in
front of the lasher where they can
be removed by the lineman at the
next pole. The lasher is changed
over to the other side with the
process continuing until the cable is
all lashed to the support messenger.

In summary, it tension is allowed

to remain on the cable, blocks are
positioned correctly, and the coax is
not handled excessively, it should
lash to the messenger with both the
coax and strand appearing to be
one cable. Three to five thousand
teet can easily be installed daily
with a three-man crew utilizing
these methods.

A little ingenuity and practice

.perhaps you can refine these pro-

cedures for your use. If it looks
good in the air when it is installed,
it will undoubtedly serve the sub-
scriber with good quality signals for
many years. ]

"THE WeATHEEMAN BEVISED WIS FORECAST
AFTER You LEFT."

For

WITH THE
NASCO VIDEOTYPER

Live or video tape programming. Insert titles in
existing video tapes with simple typewriter style
operation. Displays up to 16 lines of copy in easy
to read characters. Supered titles and special
effects. Built in sync generator. Price—just $1,975.

More
Facts
On Ads
And New
Products
Use
Our
Reader

Service

N 11 For complete
(%m)] teI%VISI on specifications,
\J, SyS emS write Dept. TE-10
947 Janesville Ave.

Fort Atkinson, Wis. 53538
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Sports

{Continued from page CE-3)

sports programming receives special
treatment.”

While reiterating cable industry
support for the concept of “com-
pulsory licensing for secondary
transmissions with the payment of
reasonable fees for such licenses,”
Hostetter termed it “‘unreasonable
and disserving of the public interest
for the Congress to treat sports
programming differently in Section
111 from other programming, and
to deny cable systems compulsory
licenses for carriage of such pro-
gramming where they would other-
wise exist.”

After discussing the sports black-
out provisions in S. 1361 and their
relation to the antitrust exemption
granted to professional sports teams
regarding television coverage,
Hostetter concluded:

“We submit that the problems
of defining the area of protection,
which may differ from sport to
sport, market to market, and year
to year, as well as the ability to
grant waivers for equitable reasons,
demand a flexible approach to re-
gulation which cannot adequately
be met by the necessary rigidity of
copyright legislation.”

Hostetter suggested that the FCC
would be the more appropriate re-
gulator in the sports programming
area, given a Congressional man-
date to do so. However, if Congress
deems necessary ‘‘preferential treat-
ment”’ for sports programming,
Hostetter suggested the following
alternative language be inserted in
the bill in place of the present
provisions:

“A cable system, located within
the urbanized area of a city in
which a professional baseball, bas-
ketball, football, or hockey team is
permanently headquartered, which
carries secondary transmissions of
distant stations pursuant to a com-
pulsory license as provided for
herein, may be required to delete
programs on such signals embody-
ing home games of such team, if
the home team or its league has
made the game unavailable to all
television stations which serve the
city in which the cable system is
located. Cable systems in existence
on the date of enactment of this
ACT shall not be required to delete
such programs.”

BROADCAST ENGINEERING
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AM Engineering
James C. Wulliman, Manager,
Engineering, WIMI-TV,
Milwaukee Journal Stations,
720 East Capitol Drive,
Milwaukee, Wis. 53201.

Chapter 1 - Binghamton, N.Y.
Chairman: Larry Taylor,
WENY AM FM
Mark Twain Hotel,
Elmira, N.Y. 14902

The Treadway Inn, Owego, was
the location of the Regional Mini-
convention sponsored by Chapter I,
Chapter 2 of Northeastern Pennsyl-
vania, and Chapter 2 of Central
New York; the miniconvention, to
be held October 19th, included
noon to midnight equipment ex-
hibits and free food and refresh-
ment. More information on this
event, which may be repeated an-
nually, according to co-chairmen
Larry Taylor, WENY AM FM, and
Charles Morgan, WARM, will be
provided in the next issue.

Chapter 11 - Boston, Mass.
Chairman: Ross Kauffman,
Asst. CE
WVCB-TV, 5 TV Place,
Needham, Mass. 02192

Stephen Cohn, Secretary-Treasur-
er of the chapter, has advised the
SBE national office that another
rapid-growth phase for the Boston
chapter is anticipated. Cohn was
recently elected along with Ross
Kauffman of WVCB-TV as Chait-
man and Mike Goldberg of
WGBH-TV as Vice-Chairman.

Chapter 16 - Seattle, Wash.
Chairman: John Maxson,
KETO FM
17425 63rd PI., S.E.,
Issaquah, Wash. 98027

At the August meeting, nomina-
tions for the chapter Board of Di-
rectors were announced as: Jack
Shawcroft, KING-TV; Gene New-
comber, Pacifc Northwest Bell Tele-
phone; James Hatfield, Consulting
Engineer, STI; Robert Dietsch,
Field Office, F.C.C., Seattle; and
Nick Foster, editor of the chapter
NEWSLETTER. Sadly, however, it
was also announced that the nomi-
nations which were made at the
July meeting would have to be
modified due to the passing of Jim
Hatfield. Jim had provided many
interesting talks at past chapter
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meetings, and had prepared the
Broadcast News section of the
NEWSLETTER each month.

The September meeting was a
talk by Chuck Anderson of Ampex
Research and Development Engi-
neering including a review of video
recording standards.

Chapter 26 - Chicago, IlI.
Chairman: Bradley Anderson,
Univ. of Ill., P.O. Box 6998,
Chicago, lll. 60680

At the most recently reported

meeting, July 12th, Edward Der-
vision of Motorola, presented a dis-
cussion and demonstration on Mi-
crowaves, and Microwave Lines and
Antennas. Dervision covered open
2-wire transmission lines, shorted
and open stubs, antenna matching,
horn type antennas, and attenua-
tion materials. Chapter officers ex-
press special appreciation to
NABET Local 41, a sustaining
member of Chapter 26, for support
and for urging their members to
attend.

(More . . . )

If you haven't seriously
considered the new
Setchell Carison triple-six
monitors, brace yourself...

you’ré in for a pleasant surprise!

Setchell Carlsan Triple-six monochrome

armance and

points in aminimum a
tionally low pri

That's three screer
monitoring, or |

between adjacent units.

Each unit offers 1¢ [id state circuitry, a
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—-- Changes Proposed by SBE
FM Subcommittee on Reregulation
RULE CHANGE ARGUMENT
73.256 (b) Change to: Allows the station more lati-

“Both transmitters are
type accepted for
operation at the
licensed power output”.

tude in the selection of trans-
mitting equipment as long as
the equipment is the type ac-
cepted to operate at the re-
quired output; as well as
meets the annual proof of per-
formance requirement.

73.262 (b) (3)

Delete
in its’
entirety.

Precludes development of
equipment and advancement of
the state of the art, i.e., opera-
tion 24 hrs. per day to test a
new type of exciter,quad broad-
cast, or even a different limit-
ing system such as a Dolly
process is not allowed under
the present rules.

73.268

Delete:

“85% lower limit"”

Add:

“Generally the dynamic range
shall conform to the type of
programming to be trans-
mitted.”

It merely clears up the lan-
guage and very ambiquous in-
terpretation by radio inspec-
tors.

73.275 (a) (2)

Add:
“within
an hour”

Allows FM Rules to conform
with the identical death of re-
mote control provision include
for television.

73.282 (d) (2)

Program Log - Add:

“in the cast of automated logs,
both audio and printed data,
the logging equipment shall be
continuously validated by an
off-the-air signal from an ap-
propriate receiver, and may
serve in lieu of an operators’
signature. The validation sys-
tem shall be tested daily and
such test shall be entered and
signed by the person conduct-
ing the test.

Relieves the operator

on duty of the burden

of having first hand
knowledge of what

was actually transmitted.

73.283 (a) (6)

Add:

“and modulation

level measurement”

Add:

“SCA injection and

center frequency deviation
measurement daily”.

For the purpose of insuring that
the injection levels are both
checked; as well as clarifying
the language of the Rules.

18
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RULE CHANGE

ARGUMENT

73.283 (b) (4)

Add:
“or visual alarm”.

Bring the Rules
up to the state

o of the art.
“..unless the alarm circuit
(5) monitors or scans continu-
ously’.
73.284 (a) (1) Delete: Clarifies
“each week” language.
(b} “the statement shall also in- Clarifies
clude the amount of time ex- language.

clusive of travel time to and
from the transmitter which was
devoted to such maintenance
duties”

73.284 (b)

Add:

“the statement shall
include the time
inspection commenced”.

Clarifies language.

73.295 (f) (5)

Add:
“..and injection”.

To be consistent.

73.331 (b) (1)

Change tolerance

of frequency monitors
should be changed

to 200HZ.

It is inconceivable allowing

a piece of test equipment
with a capability of

one-half of the operating
tolerance to be checked. In
this way, the measurement is
at the very least to the

power of 10.

73.332 (i) (4)

Change tolerance of
percentage of modulation
read 2% of full scale.

Once again, reinforces the
tolerance of the measuring
equipment to be more
state of the art.

THE SMALL ONE

The Model RPL-3

REMOTE PICK-UP LINK

Transmitter—Only 4 inches high—3 full-time audio channels
—Audio limiter—AC and DC operation

Receiver—Electronic squelch—two-frequency operation
(manually and remotely selectable)

Contact us for further details on the RPL-3

111 CASTILIAN DRIVE
GOLETA, CALIFORNIA 93017
TELEPHONE (805) 968-9621

TELEX 658448

MOSELEY ASSOCIATES, INC.

SANTA BARBARA RESEARCH PARK
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RP SERIES RECORDER/REPRODUCER

20

15 day free
trial shows
you why

ITC tape
cartridge
equipment

iS an industry
leader.

SP SERIES REPRODUCER

A two week testin your own broad-
cast facilities is the only fair way

for you to evaluate the performance
of ITC's premium line cartridge
equipment. Advertising statements
are no longer simply claims, but be-
come actual facts proven first hand.
Find out for yourself how ITC has
built in all the features demanded
by broadcasters since tape cart-
ridge equipment was invented. If
ITC equipment fails to measure up,
you're under no obligation. You'll
find that ITC dependability is some-
thing on which you can rely
completely.

Call us collect
to arrange a

15 day free trial
309-828-1381

& INTERNATIONAL
.E TAPETRONICS
CORPORATION

2425 South Main Street,
Bloomington, lllinois 61701
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Chapter 21 - Spokane, Wash.
Chairman: T. O. Jorgenson,
KXLY TV,
West 500 Boone Avenue,
Spokane, Wash. 99201

The Spokane chapter continues
to meet every Monday at noon at
the Castle Restaurant, in the Lin-
coln Heights Section of Spokane.
Chairman Jorgenson reports that
those attending often include travel-
ling engineers and broadcast manu-
facturer sales representatives, who
are always welcome. Topics discus-
sed at each meeting vary; one re-
cent session included a discussion
on Grounding and Lightning Pro-
tection which was initiated by Ron
Valley, chief engineer of Education-
al Channel 7, KSPS TV.

Chapter 32 - Tucson, Ariz.
Chairman: H. J. Paine,
CE, M.D. Labs,
Univ. of Ariz. Medical Center,
Tucson, Ariz. 85124

This newest chapter of the SBE
met on June 21st at KZAZ-TV,

FIVE MIXER
AUDIO CONTROL

B-500 series

the B-501 monaural
$750

the B-502 stereo
$1050

B-503 dual channel

$950
the McMartin m
full choice line includes
the rack mount
ACCU-FIVE
mini-console, and
the eight channe| N
B-800 series
for complete information m
please contact
the Director of Sales
Dept. B-50

MSMartin

McMartin Industries Inc.

4500 South Seventy-sixth Street
Omaha, Nebraska 68127

(402} 331-2000 Telex 048-485
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Channel 11 studios. Election of
officers took place with H. J. Bart
Paine, who had been chairman pro
tem, becoming the official chapter
chairman; Richard A. Heatley,
chief engineer, KZAZ-TV, was se-
lected as vice chairman; and
Charles M. Glickman, electrical
engineer, University of Arizona, was
voted as Secretary-Treasurer. Elec-
tion committee included Armand
Sperduti, committee chairman. The
technical part of the meeting in-
cluded a demonstration of the new
Fernseh remote cameras at Channel
11, KZAZ-TV, as are used for the
nightly remote pickups of the Tuc-
son Torsos baseball games.

Personal Notes

Henry Van Amburgh, former
chief for Guy Gannett Broadcasting
Services, WGAN Stations, Portland,
Maine, reluctantly submitted his
resignation on the SBE board;
Henry has decided to leave broad-
casting in favor of the hardware
business.

Lew Wetzel, who, at various
times, was Assistant Director of
Engineering for Triangle Broadcast
Division, President of the Society of
Broadcast Engineers, and antenna
design engineer for Shively Labs, is
now associated with Dielectric Pro-
ducts, Inc., a manufacturer of
strobe lighting systems for towers,
in Raymond, Maine.

Leonard Lavendol, chief engineer
of WTEN-TV and WCDC-TV, Al-
bany, N.Y., retired recently. He was
noted for having donated many
hours of personal time to the An-
nual Cerebral Palsy Telethon.

Reports on SBE chapter meetings
and on announcements of future
events will be published in these
pages monthly. It is important that
chapters send information on meet-
ings and other news as promptly as
possible. Include photographs
whenever available; preferred photo
size is 8 x 10, but smaller sizes are
also usable.

The monthly deadline for submit-
ting copy to the SBE editor is the
25th of the 2nd month preceding
the month of publication; for ex-
ample, the date by which copy must
be received by the SBE editor for
the December, 1973 issue is Octo-
ber 25th; for the January 1974
issue, the deadline is November
25th, and so on.
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NAB Opposes
Annual Fees

The National Association of
Broadcasters is urging the Supreme
Court to invalidate as arbitrary and
unlawful higher annual fees im-
posed on broadcasters by the
Federal Communications Commis-
sion.

NAB said in a friend-of-the-court
brief that the Commission “clearly
exceeded its authority” in adopting
a new fee schedule designed to
recoup the full amount of its an-
nual spending.

It said independent agencies like
the FCC, by Congressional edict
and executive directive, can only
impose fees ‘““‘where there is an
identifiable recipient who has
received a measurable amount of
government service from which he
has obtained a special benefit.”
Where the identity of the ultimate
beneficiary is obscure, it said, the
directive specifies the service per-
formed is considered of benefit to
the general public and no charge
should be imposed.

NAB’s brief argued that the Fifth
Circuit Court of Appeals erred in
giving a broad interpretation of the
“value to the recipient’” criterion in
upholding the FCC’s new fee
schedule. It noted that the Court of
Appeals for the District of Colum-
bia, in a similar case involving
higher fees of the Federal Power
Commission, adopted a narrower
view and properly held that
“monies for the administration of
programs benefitting the general
public should come from the
general fund of the treasury.”

NAB’s Supreme Court brief said
the Commission’s action was a
“wrongful attempt to recoup the
costs of Commission activities
which are of benefit to the public
generally and do not constitute
special services inuring to the bene-
fit of identifiable recipients.”

“NAB respectfully requests this
court,”” its Supreme Court brief
said, ‘“to correct and reverse the
errors of the Fifth Circuit and the
misapprehensions of the law prac-
ticed by the Federal Communica-
tions Commission and invalidate
the annual fees charged commercial
broadcast licensees.”
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VIDEO
AUDIO

and PULSE
DISTRIBUTION MODULES

SIX DYNA-MITES

® VDA 1-4 Video Distribution Amplifier
Bridging, loop thru input and four isolated
outputs.

® VEA 1 Video Equalization Amplifier
Corrects amplitude and fregquency response
up to 4,000 feet RG 11/U or 124 ohm bal-
anced cabile.

® PDA 1-4 Pulse Distribution Amplifier
Equivalent to al! broadcast type PDA's, 1 in,
4 out, regenerative.

® APA 1 Audio Preamplifier
Input —70 to +10 db, 250 ohm or high im-
pedance, 70 db gain, 600 ohm +10 dbm out-
put.

® AMA 1 Audio Monitor Amplifier
Balanced bridging input, 10 watts RMS out-
put, extremely low distortion,

@ ADA 1-6 Audio Distribution Amplifier
Balanced bridging input, 6 balanced outputs
at +20 dbm, low distortion, flat response.

Cooke’s Dyna-Mites are a new series of broadcast quality audio, video and pulse
distribution modules. Small and powerful, they have the exacting specifications
and reliahility for the most advanced studio use, and the economy for the smallest
CCTV installation. All modules feature plug in construction with self contained
power supplies.

RMH 1-4 Rack Mount Housing
Permits mounting of any
combination of 4 units in
L1 1-3/4" x 19" of rack space.

Division of Dynatech Laboratories, Inc.
900 Slaters Lane ® Alexandria, Va. 22314 @ 703/548-3889
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Getting a perfect picture now

Picture quality is your whole show.

That's why we designed our
AVR-1to make your life simpler.
To solve problems, not create
them. To make the world’s best
recordings, and play back the
world’s worst recordings.

First, we made everything we
could automatic. Goof-proof.

All the corrective adjustments for
playback you'd make manually on
lesser machines are made gutomatically
on the AVR-1.

Playback standards selection, for
example, is made automatically,
whether it’s high or low band color, or
low band monochrome.

Automatic tracking lets you play
back tapes with poor or missing control
tracks—even tapes you thought
were unplayable.

Fully synchronous operation is
automatic. You make no adjustments
to achieve full signal mixing capability.

Next we gave it the fastest lockup
time of any VTR. 200 milliseconds.

You get a fully framed playback in less
than 6 frames, giving you “‘instant roll”
capability. A “‘wild switch” is reframed
in a fraction of a second, and is covered
in black. Video is automatically restored
when the reframing is complete.

Then we made it simple to
operate. There are far fewer controls
on the AVR-1. You don't need a
graduate engineer to run it, because
adjustments once made stay put.

Just set the control knobs at unity and
your AVR-1 is brought into a standard
setup.

BROADCAST ENGINEERING
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is completely automatic

Record and play on 2-hour reels,
for greater program flexibility.

And for pinpoint editing, the new
AVR-1 Editec Accessory is now
available. It lets you make single-
frame inserts, move cue tones, and
verify placement.

Finally, we wanted all this
simple, automatic performance to
outshine and outlast every other
VTR in the world. Today and tomorrow.

So we borrowed digital techniques
from the computer industry, to minimize
drift effects. Integrated circuitry
is used throughout.

October, 1973

We made countless design
changes to speed and improve tape
handling. Vacuum columns maintain
constant tape tension, for example,
isolating reels from the capstan to help
achieve the 200 millisecond lockup.
Tape rides on air cushions at all
times. The tape shuttles so fast (0 to
400 ips) you can editin a fraction of
the time needed by lesser machines,
saving you time and money.

We even eliminated the pinch
roller and added a vacuum capstan to
eliminate tape speed inaccuracies
caused by slippage.

For More Details Circle (24) on Reply Card
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Goof-proof design and
performance like this put AVR-1
in a class by itself.

It's the VTR that helps you make
more money on the tube. Not throw
money down it.

For details, contact your local
Ampex Broadcast Sales Engineer or
write for full information.

AMVIPEX

Ampex Corporation
Audio-Video Systems Division
401 Broadway

Redwood City, California 94063
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Fig. 1 William
Baker in Videotape
Control counseling
with videotape engi-
neer Larry VanCamp
at right.

Creative engineering in television

By William F. Baker and
Lawrence R. Baker*

In the past, people entering the
broadcast engineering profession
may have considered it a stepping
stone to ““‘more creative’’ production
areas. It really shouldn’t have been
like that. With today’s highly
sophisticated equipment and with
new production tools (such as
cartridge videotape), the engineer
and technician are gaining a greater
opportunity to be the key creative
element in the broadcast pro-
duction team.

Cameramen have always had a
chance to be creative with shots—
the director willing. But today,
when given a chance, videomen can
participate in creative production
by creating new effects in com-
mercials and on-air productions.
Videotape operators are coming in-
to their own as creative editors
when given the chance and are
often editing news pieces better
than their film counterparts. More
will come if there is an understand-
ing of the creative potential of the
engineer by management, pro-
duction and sales.

“William Baker is Executive Producer for WEWS-
TV, Cleveland and has a Ph.D. in communi-
cations. Lawrence Baker is a video tape engineer
for NBC's Cleveland station, WKYC-TV. He bas
won several awards for engineering of programs.
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The writers have found the engi-
neer can be one of the most im-
portant creative elements in tele-
vision production, when given the
right opportunity. But there have
been many traditional situations for
conflict between the engineer and
other parts of the production and
management team in the typical
television setting. Many of these
contlicts have forced the engineer to
take a purely secondary, almost
mechanical role in television pro-
duction. In some operations engi-
neers have made the mistake of
wholly abdicating their creative po-
tential. There are several typical
reasons why station management,
producers and production staff
have not allowed the engineer to get
involved.

Creative Time Cost

It has been mistakenly felt that it
is too expensive to give the engineer
a little “‘creative’ time with his
equipment. On the contrary, if the
engineer knows his equipment and
what it can do he can often speed
up program production and offer
suggestions to the producer. Such
“creative time’ on machines can
save thousands of dollars in over-
time and production waste if proper-
ly communicated to other members

www americanradiohistorv com

of the staft.

Understanding
Equipment

As technology changes, many
producers (even former engineers)
are left behind in their understand-
ing of what equipment will do.
Many never knew the full potential
of the most basic equipment and
are afraid to admit it. This leaves a
tremendous communications barrier
between the engineer and producer.

The engineer often is not willing
to help a “‘know-it-all’’. On the
other hand, the producer may be
too proud to ask for help. Such
problems can be headed off by
establishing a regular open channel
for engineering feedback. The engi-
neer should be brought into creative
think sessions before the production
takes place. There he can offer
suggestions and provide technical
insight. An engineering creative liai-
son inserted at this point can be the
key to working around costly pro-
duction problems that otherwise
might have developed along the
way.

Psychological
In most television stations there
are psychological hierarchies estab-
lished which make the engineer a

BROADCAST ENGINEERING
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subordinate in the production
process. Any good producer knows
this is a highly ineffective method
of operation. The production effort
must be a team effort.

The producer should ask for help
and the engineer should offer it.
The frequent sullen conversations
between engineering and manage-
ment or production in which the
engineer says, “‘It's your job to tell
me what to do” are telltale signs of
inbred psychological trouble.

Time pressure is often a factor
that limits creativity on both sides.
Facilities are overscheduled at most
stations and everybody wants every-
thing at the same time. This is
often one of the most difficult
problems to solve. Someone with
authority must be in charge of
scheduling and allow some breath-
ing room.

Even in the most ideal situations
facilities are always pressed. The
engineer must take it upon himself
to put out the effort to get as
much done as possible or suggest
alternatives. Constant complaining
that there isn’t enough time solves
no problems.

Non-openmindedness of manage-
ment is a frequent problem. Some
managers just refuse to think of the
engineer as having a brain. The

October, 1973

only way to beat this situation is
for the engineer to leave or show
how sharp he is. One or two eager
engineers can often show even the
most belligerent management that
technical opinions should be con-
sidered.

Poor communication is too often
a problem in the professional com-
munications industry! Channels are
not developed or engineers do not
try to get into the information flow.
Only one or two good men are
needed to represent a department
and increase the information flow.
Sometimes memos or a good chief
engineer as a communication lai-
son are needed.

It's Your Move
Engineers have not been willing
to make the first move. Often engi-
neers and technicians sit around
and complain about management,
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Fig. 2 Baker (left)
and Jim Boyd, CE
for WEWS-TV, new
program special ef-
fects problems.

the station and their situation, be-
coming paranoid about their cre-
ative potential. The best bet for
these people is to stop complaining
and start working on establishing a
better rapport with mamagement.
It is up to everyone involved in
the local station to take up the
challenge of improving the psycho-
logical climate and improving com-
munication so that the engineer
might assume his rightful place in
the production hierarchy, allowing
for maximum productivity at the
station. Morale is always a problem
at creative operations (which in-
cludes every television station in the
U.S.). A typical statement at sta-
tions around the country is, “This
is the nuttiest place that I have ever
worked!” No matter what one does,
employees will be unsatisfied or dis-
enchanted. Often such feelings run
far deeper than the immediate work
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Fig. 3 Jim Evans (left)
Studio Manager; William
Baker, Executive Produc-
er; and Jim Breslin, Direc-
tor, discuss technical po-
tential of new lens on a
studio camera and how to
make the program run
smoothly. The entire engi-
neering and production ~
crew take part in all pro-
duction decisions for ma-
jor shows.

situation and psychologists find it
very difficult to give people fulfill-
ment in a society of complex inter-
relationships. However, we do know
that creative people do respond to
the creative challenge if they are
treated in the proper way. The rules
are simple:

1. Give the creative people a
chance to do their thing. For ex-
ample, Jim Bloyd, Chief engineer at
WEWS-TV, Cleveland, allowed a
top videotape editor to produce his
own promo for a major station pro-
duction on the recommendation of
a producer. The result—an ex-
ceptional piece of work in a mini-
mum of time. Most good videotape
operators can do a superb job with
only general instructions from the
production staff. It is often the
engineer who has artistic control
anyway as he knows the equipment
far better than does anyone else at
the station.

2. Don’t be critical of the creative
effort of men assigned to do jobs on
their own. Management often
makes the mistake of assigning a
creative operator a task only to
criticize the work after it has been
completed. Nothing can be more
stifling to the creative process.
Once criticized for a project done
on his own, he'll never assume such
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a project again. It’s like telling an
artist that he used the wrong color
paint or that you don’t understand
the message. When making creative
assignments, one must take the
chance and hope for the best.

3. A simple compliment or a ‘“‘job
well done” is often the best com-
munication to creative people on
both sides of the camera. Criticism
should be specific and only pre-
sented with understanding.

4. Develop an “A” crew where
pride is high and men strive to
make it to the top. There is no
greater pressure than that of peers,
even in an engineering department.
If a crew develops a sense of pride,
the sky's the limit on productivity.

5. Respect for senior men in the
organization is important. In a time
when only young hot-shots seem to
get ahead, we must remember that
experience is still one of the very
best teachers. Some of the less agile
old timers can do the job better
than the kids. Give them respect
and often they come through.

6. Finally, reward a good job
with positive reinforcement. It can
range from a ‘‘thank you’’ to pub-
licity for the creative performance
in local professional organizations
or in-house organs. It’s great to let
top management know that a
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certain engineer did an outstanding
job. But beware, once an engineer
finds out that someone in middle
management takes credit for some-
thing that he did, you’ll never see a
good piece of work from that man
again.

For the chief engineer it is im-
portant to remember that there is
more to a technician’s job than
maintenance and repair. As equip-
ment becomes more sophisticated it
frees up operators for less routine
and more creative functions. Listen
to the staff and not the equipment
salesmen as to what equipment will
and will not do. Go to bat for the
men and support creative time with
equipment.

Promote an atmosphere which
doesn't allow a technician to be
treated like a slave to production
staff members. And remember, if
the crew knows that you're behind
them 100 percent, they'll never let
you down.

New Techniques

The manufacturer should stress
not only technical aspects of his
equipment but also the production
capability. Too often engineering
schools and clinics established by
the manufacturer are only for in-
stallation and maintenance and not

BROADCAST ENGINEERING
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for production. As manufacturers
hear of new ways of using their
equipment and as new tricks of
operation are discovered, they
should be promoted and communi-
cated to the clients. Engineers at
local stations should be encouraged
to report new techniques to the
manufacturer, and financial or
psychic rewards should be provided.

Finally, whether the reader is a
chief engineer, manufacturer,
manager, operator or production
member, it should be remembered
that the engineer is not to ‘“‘carry”
incompetent producers or produc-
tion people. A watchful eye should
be kept for such situations. This is
one of the greatest limiting forces
for a creative atmosphere. Attempts
should be made to develop creative
sessions before one enters produc-
tion where the engineer is allowed
to participate. If the engineer
knows what is to be done in ad-
vance he can often suggest short
cuts and save valuable studio time
and money. Keep in mind that the
engineer and technician are often
the only real creative link left in the
production process. Listen to his
suggestions and implement his
ideas. L]

Editor’s Note: What it comes down
to is this: while the station is
serving its audience, it also must
make money. Yet when you think
about it, you can recall that at too
many stations the engineering de-
partment gets into the production
act only after the fact. And if the
product is poor, engineering picks
up the tab...even though no one
thought to ask engineering if the
production ideas could be success-
fully implemented through existing
equipment.

The key problem in too many
stations 1s that personal pride be-
comes a roadblock to profit and
powerful productions. You can, if
you will, stand back and wonder
how a station can succeed when
there is such a lack of teamwork.

October, 1973

Stepping Stones to a Better
Job in Broadcasting

8 new and recently revised texts from Sams.

WORKSHOP IN SOLID STATE

By Harold E. Ennes

An outstanding training text, comptete with
exercises at the end of each section
(answers in back of book). Provides the
engineer-technician trained in vacuum-tube
circuitry with a rapid, practical and effective
transition to the mastery of solid-state cir-
cuitry in all broadcast applications. 384
pages, hard cover. No. 20735—%$9.95.

TELEVISION BROADCASTING:

Equipment, Systems, and

Operating Fundamentals

By Harold E. Enpes

This comprehensive, new reference voiume
for practicing technical personnel and stu-
dent TV technicians and operators covers
the NTSC color system, camera chains,
sync generators, signal distribution, record-
ing systems, studio lighting, studic equip-
ment operation, microwave relay systems,
antennas, transmitters, and operating pro-
cegures. 656 pages, hard cover. No. 20786
—$14.95.

TELEVISION BROADCASTING:

Camera Chains

By Harold E. Ennes

Authoritatively provides the fundamentals
necessary for more efficient assimilation of
modern instructional bogks. The overall
“system’ concept is used to discuss studio
lighting, camera mounting, interconnection
facilities, power supplies, video amplifiers,
video processing, camera control, setup
circuitry, and more. 464 pages, hard cover.
No. 20833—$12.95.

TELEVISION BROADCASTING:

Systems Maintenance

By Harold E. Ennes

A thorough and detailed treatment of tele-
vision broadcasting systems maintenance,
covering every maintenance phase. Tests,
measurements, and analysis of malfunctions
of all portions of the broadcast installation

Radia™

Uk [riit

Name

are covered and illustrated. Question and
answer reviews for each chapter. 608 pages,
hard cover. No. 20898—%$14.95.

FIRST-CLASS RADIOTELEPHONE
LICENSE HANDBOOK, 3rd Edition
By Edward M. Noll

More than a question and answer book, it
is also an excellent reference text on broad-
cast communications with a thorough cov-
erage of theory and basic principles. It
supplies all information needed to progress
from a 2nd to a 1st class radiotelephone
license. 416 pages, softbound, No, 20804—
$6.50.

SECOND-CLASS RADIOTELEPHONE
LICENSE HANDBOOK, 4th Edition

By Edward M. Noll

Covers all information needed to pass the
2nd class FCC radiotelephone exam, cov-
ering FCC Rules and Regulations, commu-
nications theory and practices, solid-state
two-way equipment, etc. Questions and an-
swers based on the FCC exam. 360 pages,
softbound. No. 20824—$6.50.

RADIO SPECTRUM HANDBOOK

By James M. Moore

This highly informative book covers the en-
tire usable frequency spectrum. Allocations,
types of transmissions, and examples of
transmitting and receiving equipment used
in each band are included. 192 pages, hard
cover. No. 20772—87.95.

AUDIO CYCLOPEDIA, 2nd Edition

By Dr. Howard W. Tremaine

This best-seilling reference book is the most
comprehensive and authoritative work on
audio available. It lists and explains 3650
entries, covering everything from the prin-
ciples of basic sound to the latest in solid-
state equipment. Hundreds of illustrations
and schematics help make complicated
topics clear. 1760 pages, hard cover. No.
20675—%29.95.

T

Address.

HOWARD W. SAMS & CO., INC. BE 103 |

® 4300 W. 62nd Street, Indianapolis, Indiana 46268 I
Order from your Electronics Parts Distributor, or mail

to Howard W, Sams & Co., Inc. [J 20735 [] 20804 I

Send books checked at right. $ enclosed. (120786 [J20824 |

Please include sales tax where applicable. Canadian [] 20833 [] 20772 |

[0 Send FREE 1973 Sams Book Catalog. (720898 [ 20675 I
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Call WLCC...they’ll answer

By Dave Copeland®

Lincoln Christian College solves the
problem of getting a lone operator’s
attention for phone calls, intercom,
and opening doors without distract-
ing from the program content.

Many times stations are faced
with the situation of having a lone
operator several hours at night.
This presents a problem of his
being 1n a fairly sound proof studio
and perhaps on the air when the
phone rings. It may be in the office
area or perhaps it’s that special
news number and someone is call-
ing with a beeper.

Since a bell or buzzer doesn’t
sound so great on the air or for
interrupting production when you
finally have gotten it all together,
some other signal must be used.
Ruling out shocking the operator
with electrodes in the chair, we
went to lights. Flood lights can even
be seen in two adjacent studios, for
someone who is fairly alert to the
surroundings.

The interfacing from phone line
voltage to 11SVAC has to have
good isolation, or you will have
some explaining (or worse) to do.

We have found that a 10,000
Ohm relay with varying amounts of
series resistance works fine. The
resistor is adjusted up so that the
light won't flicker on when dialing
out. Don’t increase it too much
because a varying ringing voltage
(70-150V in some places) can drop
on you. Some circuits don't require
any- series resistance and you may
evenn have to stretch the spring to
cut down on tension. I've also
placed the contacts closer together
to obtain a longer on-duty cycle.

The picture shows a rather crude
shock mounting, but it did work for
a couple years. Should you choose
the relay method, a base with a

“Tectinical Director, WLCC-FM, Lincoln
Christian College, Lincoln, {Il.
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three or four point shockmount
would do. Rubber grommets make
good, inexpensive devices for this.
You might wonder, why all of the
worry about mounting? That ring-
ing voltage is 20 Hz and relays
make a buzzing sound which is
amplified by a case if it is physical-
ly connected. A piece of plastic tape
is used on the magnet head to cut
down on the chattering sound. You
could mount these in another room
and not worry about the problem,
but who has another room close

by? When the mike warning light is .

added to the case, holes need to be
added for ventilation. Rubber tends
to get hard after exposure to heat.

Another small, but very embar-
rassing point is the vertical rather
than horizontal positioning of the
door light. Someone else had re-
moved and replaced it and I didn’t
get it straightened out before the
picture was taken. You can make
this adjustable by pulling the center
connection in the socket out a little
to catch the end at the right place.
Do use a non-conducting device for
this when the power is on. The
flash of light and flying molten
metal might be a little heavy music
for your heart.

Our studios have three lights, for
the telephone, intercom part of
phone system and door bell. Also,
an orange light (thin coat of spray
paint) goes on for the master con-
trol mike, as it is in a multi-
purpose room. Ever have a person
wearing phones where he can’t see
or hear you? And while you are on
the air, he starts singing along with
the record he is auditioning, off key
even. You can’t simply switch off
the mike and yell at him because
the phones are already doing that
quite well. We no longer have the
record library in the room but the
light still serves its purpose to avoid
other problems.

The door bell light system 1is
rather unique in that it also works
a chime in the outside office on a
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two wire system. This came from
necessity due to prior wiring in an
already full conduit. The relay coil
is used as a choke in the power
supply for the chimes. It makes a
very distinctive, decaying burst of
light and can easily be differenti-
ated from the other two lights
without even looking up. All three
have distinctively individual flashes.

Our telephone intercom has a 9V
DC lamp signal. A relay on this
produces a blunt on-oft flash of
about 1 second duration.

These relay contacts do have to
be cleaned and sometimes adjusted
every few months. A solid state
device can be used to avoid this
and the need to suspend relays on
rubber mounts to avoid noise trans-
fer. The trick is to get that very
important isolation between cir-
cuits. And, to our rescue comes
Motorola with MOC 1000-MOC
1003 (also known as 4N25-4N28)
and MOC 1200. The first four are
called “‘optoelectronic couplers - in-
frared light emitting diode photo-
transistor coupled pairs.”” MOC
1200 has *‘photo darlington coupled
pair’ added to its tag. It has a
transter ratio of at least 100 percent
compared to 60 percent on the
others. The device can be viewed on
our test setup picture, the six pin
DIP integrated circuit. Prices on all
devices range from $.98 to $1.85,
that probably turns you on. They
have been out for less than a year
but are available at large distribu-
tors. This Digi Designer is really a
time saver and has much more
reliable contacts than any other
type which I've tried or heard
about. My work bench carpet al-
most hides the wires. The use of the
carpet is another good idea which
was given to me by a former em-
ployer in the TV repair business.
You can save a lot of good finishes
that way.

The entire circuit is rather sim-
ple, with an LED triggering our
phototransistor, which switches on
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a driver device and on to the SCR
or TRIAC. The spec sheets say that
the unit will drive an SCR directly,
but 1 needed more sensitivity and
added the extra stage.

Inputs from the phone company
are in the neighborhood of 130
Volts so | figured on 6 ma. through
the LED. The peak diode current is
3 amps for a micro second so we
are running well below that and the
80 ma. continuous rating. You
don’t have to worry about loading
the phone line because this circuit
has a minimum input resistance of
10K Ohm. Also, isolation is In the
order of 10" Ohms and voltages of
500-2500V. D, is used with the
idea of protecting the LED against
reverse voltages (any 1KV PIV unit
will do). The 9V intercom circuit

or the door . . . . and all silently.
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Fig. 1 Barbara Stierwalt reacts to the phone light and =~
answers the line. Note that by the signal lights, the ©
operator can’t miss answering the phone, the intercom,

will have a considerably lower input
resistance (1K with a 10K pot)
which will be much less load than
the normal light bulb and buzzer.
R, is used in the unit for varying
the unit’s sensitivity and anything
in that area (+ 200K Ohm) will
work for varying amounts of LED
current. 1 tried to keep the normal
down as a protection factor.

The amplifier circuit is borrowed
from the Motorola specs and it
works fine. | tested this circuit with
a comparable load of 5 phone lines
to the TRIAC and it works fine.
{An SCR will also work fine here.)
Our circuit used 5V for the chip
and driver but the spec sheet shows
10V so anything in the area is
0O.K., with possible adjustments in
R, .

By using more than one input,
you are performing the basic OR
function in logic. An earlier devel-
opment of this device used some of
the 7400 series gates and the
TRIAC was driven directly from a
SN7420.

It is very important when work-
ing with these devices to keep all
inputs loaded, not floating. A loose
ground connection on the chip’s
power will also give some very
baftling indications. Use of the Digi
Designer’s four indicator lights
saves on meters and allows inter-
stage monitoring. This can save the
beginner, and veteran, a lot of
worry. Many hours of my soul
searching on projects have been the
result of some connection being
loose and not having taken or been

xrr s 1 b
ntal stage, the author uses a

Digi Designer to design the circuit.
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Fig. 3 Phone signal light system schematic. All resistors

are Y4 Watt, unless otherwise noted.
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able to take internal measurements
to locate the problem. Instead, you
begin to think that this digital stuff
is only for computers. But, let me
assure you that digital is like tinker
toys, on or off. Granted, some
people have some complicated tin-
ker toys but it is still on and off
that counts.

A couple other notes of basic,
practical interest in IC work is that
these things will normally take a lot
of heating without damage. And, it
is not a good idea to go around
with rings on when the circuitry has
power. You can short out things.

Don’t worry about shocking your-
self because the power is only SV.
Some chips do get warm enough to
burn you under normal operation.
Removing or replacing a chip when
the power is on can cause some
tatal transient spikes for other
chips or you can slip and short
something out.

You probably have a multiple
circuit phone system. In that case,
there is usually a cable pair which
contains ringing signal for all cir-
cuits. This is new information for
me and will avoid wiring extra
inputs for your TRIAC. It is very

Fig. 4 Voltage controlled triac.

OTHER INPUTS
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helpful to have good TELCO peo-
ple for some of this information,
when the time comes.

Our three TRIACs were mounted
on an available 6 x 3”7 stock of
heat sink, with fins. The heat dissi-
pation is very low and much less
could be used. C, and C, are for
de-RFing the TRIAC circuits. Due
to the nature of the duty cycle of
the phone light, I used a 150 W
bulb and 75 W units were used in
the others.

We are happy with this system
and hope that you may find a
couple good ideas in it. (]

1
' LUNIROL ROOM
! CHASSIS

1105 1GNAL ol

6V RELAY A
|

o 50046
. {Tilr

Fig. 5 Signalling device for outside door.

SN7400 4-2 INPUT GATES
SN7420 2-4 INPUTS GATES

SN7430 1-8 INPUT GATE

cC

V.. 5V
82Q

1/2 OF SN 7420

S Ik

HEP 340
OR AN SCRQ‘D
cc ;

LOAD
oL .01 pfF
(S 1GNAL
LIGHT) ijiat
115 VAC
T
T 1kv

4“»

Fig. 6 Extra circuits schematic. The IC’s amp is an inverter,
which places a high on the input of the SN7420, and the
total circuit becomes an OR switch with 4 inputs. If an
amplifier stage is used, it needs to be a non-inverying type
such as used in our first circuit. A SN7430 has 8 inputs, and
any inputs not used should have a 470 Ohm resistor to Vec

(+SV).
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Here is a fruly complete, very
comforfing single source for any-
one faced with the problem of
specifying or purchasing coaxial
cable or waveguide. At Cable-
wave Systems Inc., and only
Cablewave Systems Inc., do you
have an unparalleled range of
chaoices. Selecr from four different
consfructions in coax; air and
foam dielectric, in sizes ranging
from . 180 inch fo 3 inch, smooth

wall aluminum or copper corru-
gared sheathing. If waveguide is
what you need, there’s copper
corrugated ellipfical types in @
different sizes. And, you can have
your coax or waveguide in confin-
uous lengths, custom cut or bent
and rerminated fo meet your
own individual needs. Accessories?
Yes, all types.

Remember, in coax or wave-
guide, if you want what you want

and not merely what someone
has to sell, you should be doing
business with us. We're the
company that gives you a choice.
Foran all-new, 64 page catalog
covering our full line write:
Caralog 401, Cablewave Systems
Inc., 60 Dodge Avenue, North
Haven,CT 06473 (203)239-3311.

A Corporation owned by Phelps Dodge and Kabelmetal

October, 1973
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Public Broadcasting Authority
Switches to Tower Strobe Lights

Fig. 1 Linear flash
tube shown here
compared to a
ruler.
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Fig. 2 Lighting details of
the New Jersey PBA chan-
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By John T. Wilner

Director of Engineering, Public Broadcasting
Authority, State of New Jersey.

The FCC and the aviation in-
dustry have been investigating a
lighting system for broadcast towers
that would be more visible during
bright daylight conditions, night-
time conditions and low visibility
conditions. One of these systems
depends on a xenon lamp operating
under strobe lighting conditions.

When the New Jersey Public
Broadcasting Authority applied for
a CP to construct two 1,000 foot
towers for their Trenton, New
Jersey, and Camden, New Jersey,
transmitting plants, a number of
objections were received from the
aeronautical and citizens groups.
They felt that such towers con-
structed in the heavily traveled air
corridor between New York and
Philadelphia, and Philadelphia and
Atlantic City might have an adverse
effect on aircraft safety.

An understanding was reached
with all parties whereby the NJPBA
agreed to install high intensity
strobe lights on these two towers
when they became available, when
cost and maintenance became
reasonable, and when they were
approved by the FAA.

FAA Specifications
FAA Advisory Circular 150/5345-
43A: FAA/DOD-L856 has pro-
posed that tall broadcast towers be
equipped with the new high inten-
sity strobe lights. Pertinent specs in
these circulats are:

1. Intensity: Daytime 200,000/
100.000 candellas *1 Nighttime
1,000 candellas

2. Color: White

3. Beam Adjustment: 0° to + 8°
above horizon

4. Lamp Life: One year continu-
ous operation

*1 Candelia is a unit of light now
generally replacing former candle
power as a unit of light intensity.

BROADCAST ENGINEERING
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5. Photocell Control: In the auto-
matic condition to change 3 to
1/2 ft. candles ambient light

. Flash Rate: 40 per minute 5%

. Flash Duration: 90 to 5,000
microseconds
8. Flash Sequence: Simultaneously

*)
9. Circularity: 360°

10. Vertical Angle: 3° at 50%

point, 10° at 10% point

11. Levels: Depending on tower

height. See FAA Circular 70/
. 7460-1
12. Climatic Conditions: -50° C to
+55° C. including high humidi-
ty conditions.

~1 S

Theory Of Xenon
Fiash Operations
The high intensity light source
used in this system is a linear flash
tube of quartz filled with xenon gas
(Figure 1). Xenon flash tubes are
highly efficient light sources which
convert approximately 16.5 percent
of the electrical energy applied to it
into optical energy. Similarly, an
incandescent light source converts
approximately 3 percent of the elec-

*2 To differentiate between broadcast
towers, landing strips, and bridges,
it is proposed that (a) towers will
have all lamps flashing simultane-
ously; (b) landing strips will flash
sequentially; and (c¢) bridges will
flash in an oval pattern.

*Instruction Book - Dielectric Com-
munications, Raymond Maine.

i A e S e

Fig. 3 These are the middie set of
lamps, installed at the 675-foot level.
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trical energy into optical energy.

Another important attribute of
the xenon flash tube is its ability to
produce high peak light output of
short duration. Approximately 500
Watt-seconds of electrical energy is
dissipated in 1.5 milliseconds, re-
sulting in a peak power level in the
flash tube of 333 kW.

In its normal state, the xenon gas
in the flash tube is non-conductive.
The electrical discharge necessary
to produce the intense brilliant
burst of light is initiated in the
flash tube by meeting two condi-
tions: First, an electrical field is
applied to the inter-electrode space
of the flash tube by connecting the
flash tube across a capacitor
charged to a DC voltage. The capa-
citor voltage is held below the
selfionizing potential of the tube.
Second, carriers of electrical charge
are introduced into the inter-elec-
trode space by applying approxi-
mately 30,000 Volts to a fine nickel
wire laced on the tube along the
entire length of the inter-electrode
space.

After these two conditions are
met, the gas in the tube is ionized
and an arc is formed. There is a
surge in current in the tube as the
gas suddenly turns into a con-
ductor, and the lamp begins to
glow intensely as it goes into
electroluminescence. As soon as
heavy conduction occurs in the
tube. the voltage across the tube
begins to fall until the extinction
voltage of the tube is reached and
the tube reverts to-its non-conduct-
ing state.

If the capacitor voltage is reap-
plied before the tube becomes fully
de-ionized, the tube will go into
continuous conduction, behaving
like a short circuit to the capacitor
charging circuit. Therefore, suffi-
cient impedance is inserted between
the capacitor and the charging cir-
cuit.

For reasons stated in earlier, the
following components are required
for the successful operaticn of a
strobe xenon beacon.

a. A flash tube housing con-
taining the flash tube and
the necessary optical devices
to shape the beam. This

www americanradiohistorv com

assembly serves as the light
source.

b. An energy storage device
such as a capacitor which
accumulates a charge from a
DC supply over a period
between flash tube conduc-
tion. An air core inductor is
used to shape the pulse of
energy supplied to the tube
from the capacitor.

c. A charging circuit for the
capacitor with its associated
controls.

d. A high voltage trigger source
which, when applied to the
tube grid. renders the xenon
gas conductive.

e. A timing device to turn on
the high voltage trigger at
the appropriate time.

f. A monitoring circuit which
serves as a system status
indicator for each light unit.

Installation Details

In the early part of 1972, a
contract was signed for the installa-
tion of a high intensity lighting
system on two of the four New
Jersey Public Broadcasting Au-
thority towers. One tower is located
just north of Trenton, and the
second tower is a few miles south-
east of Camden.

Figure 2 shows the tower details
of the channel 52 Trenton tower.
This installation was completed in
July 1972. The top set of three
lamps were installed at the 900 foot
level of this tower, the middle set of
lamps (Figure 3) at 675 feet, and
the lower set of lamps at the 415
feet level.

A separate power supply (Figure
4) was installed within 15 feet of
each lamp housing. It is possible
to install power supplies at the base
of the tower but this would require
a long run of high voltage cable.
Since these towers were designed
for installation of additional micro-
wave units, this extra windloading
did not represent any problem for
the tower.

A control and monitor cabinet
was installed in the transmitter
building, as shown in Figure 5.
This cabinet controls power tc the
system, allows manual or autcmatic
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operation and has a pilot indicator
which shows power delivered to the
power supply and a blinking light
for lamp status.

The daytime power demand for
the nine light system is 9400 Volt
amperes (43500 Watts), while the
nighttime demand is 700 Volt
amperes (375 Watts), all at 120V
AC. The nighttime power does not
include the top beacon which ob-
tains its power from the normal red
light power source.

FAA requires that the top red
beacon (atop antenna) remain
operational during night condition.
It is hoped that some time in the
future, a small strobe replacement
for the red beacon will become
availavle. We have modified our
red light system so that the top
beacon is always operational at
night when both the strobe lights
and red light systems are in
operation.

FAA stipulates that when visi-
bility is more than five miles, day-
time intensity of the lights can be
reduced to 100,000 candellas ac-
cordingly. A manual switch has
been incorporated on the control
panel for each light so the lights
can be changed from 200,000
candellas to 100,000 candellas.
During the nighttime, however, a
photocell automatically changes the
intensity from daylight level as indi-
cated before to the 1,000 candellas.
The photocell has been adjusted so

Fig. 4 A separate power supply is in-
stalled 15 feet from each lamp hous-
ing.
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that the change takes place when-
ever the ambient light falls to about
3 candle power.

It was necessary that a new con-
duit be installed to run up the
tower.

A 1% conduit was installed
between the control cabinet and the
first lighting level. Each power
supply requires four separate wires
plus two common wires to all power
supplies for triggering purposes,
together with neutral and control
wires fastened together for a total
of 40 wires in this 12" conduit.

Most of the wires were No. 12,
but triggering wires were smaller.
Between the first level and center
level the number of wires was
reduced to 30 wires. Between the
center level and top level, wires
were further reduced to 14.
Between each power supply and
lamp fixture was a weatherproof
flexible conduit which contained six
wires plus a ground.

Because of the pioneering natutre
of this installation, we arranged our
control circuitry so that the opera-
tor on duty could switch to an all
strobe light system or an ail red
light system or a combination
nighttime strobe light and red light
system.

As mentioned previously, the red
beacon on top of the antenna was
energized at night under all condi-
tions.

Conclusions And
Recommendations

After the Trenton installation
was completed, the FAA made an
inspection trip to the Trenton area
in a DC-3 airplane. On board were
ten pilots, FAA and local aviation
administrative people, as well as
representatives of NJPBA. The
plane flew in approximately two
mile and ten mile circles around
the tower, both at nighttime and
daytime, as well as dusk. The plane
also flew in several directions
toward the tower and away from
the tower. One of these latter trips
was into the sun and away from the
sun.

The first trip, as mentioned, was
during bright sun daylight hours. It
was agreed by all on board that the

wwWw americanradiohistorv com

Fig. 5 Tower control and monitor rack.

These units control power to the
system, allow manual or automatic
operation, and a pilot indicator to
show power delivered to the supply.

tower was plainly visible during
these daylight hours and under all
conditions, both when flying circles
and straight lines toward and away
from the tower.

It was almost unaminously
agreed that the orange and white
painting of the tower was not
visible except when the plane was
flying toward the tower with the
sun behind the airplane.

Provision was made by the
communication system in the air-
plane to have the operator at the
transmitter switch between strobe
lights and red lights on command.
This enabled us to observe and
compare the difference between the
strobe lights and the red lights at
all times.

During the period from July 1972
to the present — a ten-month
period — we lost five of the nine
xenon flashing lamps. These lamps
were supposed to last one year. The

manufacturer has now supplied us
{Continued on page 49)
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Part 4 of a 4-part series

Basic digital logic review

By John Lee”

In the previous parts of this
series we discussed digital logic
devices and the technologies in
which they are implemented. As
can be seen in so many of today’s
products, these devices allow more
sophisticated and complex designs
than ever before. But inherent in
the digital IC, as in any electronic
componcnt, is the potential for fail-
ure.

Because of the complexity in the
functions performed by digital IC’s
and in the circuits built from these
IC’s, this potential of failure has an
even greater impact on production
and service troubleshooting than
the analog components which pre-
ceded them.

While it is possible to use exist-
ing instruments and techniques to
find a bad IC, these are woefully
inefficient in both the information
presented to the troubleshooter and
the amount of time required to
obtain that information.

A new generation of trouble-
"Hewlett Packard

Fig. 1 This loaded PC board probably looks familiar in
today’s equipment. New to the scene are the IC trouble-
shooting aids: the logic probe at left and the logic pulser at

right.
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shooting instruments tailored to the
digital troubleshooting process is
now available. These instruments
take advantage of the digital nature
of the signals involved to reduce the
time spent setting up and adjusting
equipment and analyzing the infor-
mation presented. More time is left
to study the problem and determine
its cause.

The first of this new breed of
instrurhents is the logic probe. Fig-
ure 1 shows a set of probes which
cover the TTL, DTL, HTL, MOS
and ECL logic families. Realizing
that digital circuitry operates on
relative voltage levels (that is I's and
0’s), it is both time consuming and
error prone to view a digital wave-
form on an oscilloscope and repeat-
edly decide it the signal is a 1 or 0.

It a TTL signal is above 2.0
Volts, it i1s a 1, and it is unimpor-
tant whether or not the obsolute
level is 2.4 or 2.5 Volts. Similarily,
it the signal is below .4 Volts, it is a
0. Again, absolute voltages are un-
important. The logic probe takes
advantage of this tact. The logic
probe’s display is a lamp which

glows brightly if the digital signal is
above the high threshold level, goes
oft if the signal i1s below the low
threshold, and glows dimly if it is
between these two levels. This auto-
matic determination of digital state
(1, O or bad level) coupled with a
finger tip indicator means digital
signals can be analyzed quite rapid-
ly.

In addition to viewing static sig-
nals, it is important to be able to
view dynamic pulse trains. It is the
nature of digital IC’s to either com-
pletely work or completely fail: sel-
dom do they become marginal in
their operation. This means that
the mere existence of a pulse train
at an 1C’s output which is supposed
to have a pulse output is enough
indication of that IC’s proper oper-
ation. If that IC had failed, it
would have failed catastrophically
and no signal would exist.

For example, if the divide-by-ten
output ot a 7490 Decade Counter is
pulsing when a clock signal is
applied to the clock input, then
that IC may be assumed to be
good. It is not important to view

o ;

Fig. 2 The logic clip employed here allows the state of up to
16 pins on a single IC to be observed simultaneously. When
used with the logic pulser, as shown here, even complex

devices can be checked out in minutes.
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the pulse train on an oscilloscope to
determine that the signal is indeed
a divide by 10 output. While inter-
esting to observe, this provides very
little useful information to the trou-
bleshooting process and is time
consuming.

The logic probe provides a con-
stant 10 Hz blinking lamp to indi-
cate the existence of pulse activity
for ranges of 10 Hz to S0 MHz.
Below 10 Hz, the lamp goes on and
off following the signal being moni-
tored. The intuitive relationship of
the indicator lamp to digital signal
state makes its use both easy and
rapid. It allows the troubleshooter’s
talents to be applied to solving the
problem.

One more very difficult problem
exists for even the most sophisti-
cated instruments and that is to
display a single shot or very low
frequency or random pulse. The
logic probe is able to do this by
what is called bilateral pulse
stretching. This means that a nar-
row pulse of either polarity (high-
going-low or low-going-high) will be
detected by the probe and stretched
to give a lamp indication. If the
pulse was low-going-high, the lamp
will blink on. If it was high-going-
tow the lamp will blink off. Pulses
as narrow as 2.5 nsec can be
detected at the user’s finger tip

TOTEM-POLE
DUTPUT STAGE

with the logic probe.

Due to the complexity of the
functions performed by digital 1C’s
today, it is often necessary to be
able to view several signals on a
given IC simultaneously.

Figure 2 shows an instrument
designed to provide this capability.
Called a leogic clip, up to 16 signals
can be observed simultaneously.
The logic clip has a single threshold
to determine the state of the signal.
An LED is turned on if the signal
is high and off if the signal is low.
The clip has internal power seeking
circuitry which allows it to be at-
tached to the IC in any orientation.
When troubleshooting complex de-
vices such as the 7490 Decade
Counter mentioned earlier, the logic
clip can really save time. Together
the logic probe and logic clip form
half of the stimulus-response testing
team required to be an effective
digital troubleshooter,

Figure 3 illustrates a problem
created by the TTL Jlogic family. At
any node in the circuit, a TTL
output will be driving a TTL input.
The totem pole arrangement (the
term given to the two transistors,
resistor and diode output stage) of
the TTL output is a low impedance.
If the node is in the low state, this
output is a saturated transistor to
ground.

i
1
I
i
1
1
|
I
I

N
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1
1
1
|
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I
I

Fig. 3 The totem-pole output stage of TTL devices presents
a severe problem to in-circuit stimulation. In the low state,
the output is a saturated transistor to ground (5 to 10
Ohms), requiring a powerful but short puise to pull it tc the

high state without damaging the IC.
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To be able to perform in-circuit
stimulus response testing as requir-
ed in the time proven half split
technique, it is necessary to over-
ride the low impedance output! It
can be done, but many parameters
must be taken into account. Proper
amplitude must be set along with
proper polarity. In most cases a
single shot pulse is required and
this pulse must be narrow enough
to insure that the IC is not dam-
aged. For about $2000 and 30
minutes effort, such an instrument
can be set up to perform the task.
Or another approach can be used.

Since it is only the output that is
a low impedance causing the prob-
lem, its pin can be lifted from the
circuit or the circuit trace cut. This
eliminates the need for an expen-
sive pulse generator, but does not
eliminate the need to set up proper
amplitude and polarity and to gen-
erate a single shot pulse. In addi-
tion, the act of cutting traces or
pulling leads increases the probabil-
ity of a future failure in the circuit.

A better alternative is presented
by a logic pulser (Figure 4). This is
a device for TTL or DTL logic that
will generate a single, well defined
pulse of proper amplitude and po-
larity with enough power to over-
ride the low impedance output
stage but with short enough dura-

Fig. 4 The logic comparator uses a known good IC to
compare against suspected IC. A rapid test of all the IC’s in

the circuit will quickly focus on the problem area.
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“l jumped from tugboat
to television

&

after | got my
First Class FCC License”

What do you do with your off-duty hours if you wark in the engine
room of a tugboat? Well, if you're Richard Kihn of Anahuac, Texas,
you learn electronics with CIE. As he tells it: “Even before I finished
my course, | passed my First Class FCC License exam and landed
a job as broadcast engineer with KFDM-TV in Beaumont, Texas.
Then in my first year at KFDM, | finished my CIE course, earned
two raises and became a “two-car” family! Not bad for an ex-
tugboat hand! “I'd recommend Cleveland Institute of Electronics
to anybody interested in broadcasting.”

You need an FCC ticket to move ahead in broadcasting, and
five out of CIE's seven career courses prepare you to “sit for” the
Government FCC Commercial License exam. In a recent survey of
787 CIE graduates, better than 9 out of 10 CIE grads passed the
Government FCC License examinations. That's why CIE can offer
this famous Money-Back Warranty :

When you complete any CIE licensing course you'll get your FCC

License or be entitled to a full refund of all tuition paid. This

warranty is valid during the completion time allowed for your

course. You get your FCC License ... or your money back.

Send coupon below for FREE book. For your convenience, we
will try to have a representative call. If coupon is missing, write:
Cleveland Institute of Electronics, Inc., 1776 E. 17th St., Cleveland,
Ohio 44114,

Approved Under G. 1. Bill
All CIE career courses are approved for educational benefits
under the G.1. Bill. If you are a Veteran or in service now, check
box for G.1. Bill information.

[ . .
//j MAIL COUPON TODAY FOR FREE BODK

FCC License

Veterans and Servicemen:
[ Check here for G.1. Bill informatian.

1

L CI Cleveland Institute |
! : of Electronics, Inc. |

i L@t .\ 17776 East 176h Street, Cleveland, Ohio 44114 |

Accredited Member National Home Study Council ]

Please send me your FREE book, |

{ ; " "How To Get A Commercial FCC License.” :
{ Name l
| (please print) }
| Address i
| |
| City |
| |
| State Zip Age |
| |
} |
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Broadcast

Theodore R. Lucas has been appointed as Instruc-
tional Television Coordinator for the Central Educa-
tional Network, with headquarters in Chicago....The
annual PEEPP Award for outstanding service to the
private practice sector of the engineering profession
has been presented to consultant Billy T. Sumner,
P.E., of Nashville. The presentation was at the 39th
Annual Meeting of the National Society of Professional
Engineers in Chicago. Sumner is a principal in the
firm of Barge, Waggoner, Sumner and Cannon, con-
sulting engineers and planners....Harry Greenberg has
been appointed sales manager for Long Island’s new
commercial television station WSNL-TV scheduled to
begin ‘“‘air time” this fall...Jack Sumroy has joined
WSNL as vice president in charge of programming and
production.

Tom Needles has joined Koss Corporation (OTC),
Milwaukee, as senior vice president-marketing....
Robert W, McAll is now with CBS Laboratories,
Professional Products marketing staff as Product
Manager....E. Carlton Winckler joined Imero Fioren-
tio Associates as Senior Production Consultant. He is
also adviser to IFA’s Department of Studio/Production
Systems and head the firm’s new Training and
Seminar Division.

Ronald H. Fried and Daniel J. Yomine have been
named senior vice presidents at International Video
Corp....New Midwest district sales representative for
IGM, Bellingham, is James Opsta who will handle
sales for the firm’s audio control equipment in lllinois,
Iowa, Minnesota, Missouri and Wisconsin....Michael
Cooney has been appointed Vice President of Finance
and Administration of Philips Broadcast Equipment
Corp...John Boosey is the new General Sales Manager
of the Power Conductor Division of Essex Interna-
tional, Inc.

Warren G. Bender has been elected president of
Telecommunication Engineering Corporation....Billy L.
Cook has been appointed Manager, Theatrical/Archi-
tectural Lighting and Control, Berkey Colortran, Inc....
James A. Lundquist has joined Fidelipac as Chief
Engineer with responsibility for research and develop-
ment....Rupert Neve Inc. announced the appointment
of Arthur A. Schubert, Jr. to the position of Chief
Development Engineer for Neve Electronic Labora-
tories Ltd., Melbourn, England and Barry J. Roche
joins Rupert Neve Inc. in the senior engineering
position.

Television Microtime, Inc. has announced the pro-
motion of A. Norman Into, ¥r. to President, C. Robert
Paulson, Vice President for Marketing and David E.
Acker, Vice President for Engineering....Dictaphone
Corporation has appointed Robert L. Baker as
Manager, Marketing Services of its Scully/Metrotech

(More...)
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tion not to damage the IC. The
logic pulser is capable of sourcing
or sinking .75A for 300 ns to ensure
a change in state of the node
pulsed. Without setting any con-
trols a pulse of proper amplitude
and polarity will be generated with
the push of a button. Low nodes
are pulsed high automatically and
high nodes are pulsed low. Used
with the logic probe and logic clip,
complete in-circuit stimulus re-
sponse testing becomes easy.

But still another advantage can
be given to the digital troubleshoot-
er with the logic comparator (Fig-
ure S). The logic comparator uses a
component comparison technique
to rapidly isolate the area of the
circuit that is causing the problem.
A known good IC of the same type
as the IC to be tested (not neces-
sarily the same manufacturer, for
example, a 7400 made by Texas
Instruments is the same as a 7400
made by Fairchild) is inserted into
the comparator. The comparator’s
clip is attached to the IC in the
circuit to be tested. The input
signals which stimulate the IC in
the circuit are used to stimulate the
reference IC and the output of the
two IC’s which are causing the
problem. The logic probe, clip, and
pulser can then be used to rapidly
analyze the cause of the failures.

There are three common failures
which can be easily detected using
the logic probe and pulser. The
first is an open output bond (an
open inside the IC on an output
pin) or an open circuit trace. When
an open exists the IC input at-
tached to the open node is allowed
to float. In TTL circuits these
inputs will float to around 1.4—1.5
Volts. Since the logic probe has
both a low, high and bad level
detection (remember low = off,
high *= bright, bad level = dim)
this bad level can be easily de-
tected. By probing the inputs an
open will rapidly be detected as a
dimly lit display.

The other two common failures
are shorts to Vcc and ground.
These can easily be detected using
the logic probe and pulser. While
the logic pulser is powerful enough

October, 1973

to override even the low impedance
state of a TTL output, it cannot
inject a pulse into Vecc or ground.
Thus a short to Vcc or ground can
be quickly detected by attempting
to simultaneously probe and pulse a
suspected node. If the probe detects
no pulse then the node is definitely

shorted.

Thus, by applying the logic com-
patator to isolate the problem to a
set of IC’s and the logic probe,
pulser and clip to analyze the 1C’s,
the digital troubleshooter can rap-
idly get to the cause of the
problem U

All New Advanced Design

b e

Logi-€Gart

RECORD e PLAYB

Beautifully Clean Sound—Super Silent Studio Operation!

Improve your sound with the all new SMC Logi-Carts.
Superior audio quality—always consistent, a clear crisp
sound just as you want it heard! Solid state—no relays
and a heavy duty professional tape transport. Positive
capstan action that is super quiet. Rugged solenoid
assembly; plug-in electronics (circuit boards and I.C.’s).
The new Logi-Carts accept all three NAB cartridge
sizes. Available either in playback or record/playback
models; mono or stereo for either rack or desk-top
mounting. Compact, stackable modular units fit any
control facility. SMC Logi-Carts—from the professionals
in automated broadcast systems. Call or write today for
complete information and pricing.

The COMPUTERCASTE

Systems Marketing Corporation
1015 W, Washington St.
Bloomingten, IIl. 61701
(309) 829-6373

Rush me full facts on SMC's advanced ﬂ|
design LOGI-CARTS. |
NAME ,
STATION |
ADDRESS I
ZIP l
______________ 1
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UNMATCHED CAPABILITY

CHANNEL TWO TELEYISION COMPANY

KERCTV

July 13, 1972

Mr. Morris T. Covington

Director of Research

Taft Communications Systems, Inc.
4808 San Felipe Road

Houston, Texas 77027

Dear Morris:

This long overdue letter will let you know how very pleased we are
with the continuing good service from our Taft Audio Distributien
Amiifiers.

As you know, I had six of these amplifiers on the test bench for six
weeks and abused them in every way possible. 1 did not experience a
single faflure; in addition, they held their specifications in every
way.

1 had evaluated several "well-known" distribution amplifiers before
I tested the Taft OA, and T knew then that this was the DA for us.
It 15 right in every way: size, individual power supply, number of
outputs and performance. After several months of hard and
continuous service, ] am still well pleased with all fifty two of
them.

T will recommend your Model 5002 Audio Oistr{bution Amplifier, and
also your Model 4002 Monitor/Power Amplifier without a mament's hesitation.

Yours yery truly,

el L g e

William E. Thomson
Audio Engineer

Note these unique features of the Taft Model 5002
Audio Distribution Amplifier:

(1) 18 isolated 600 ohm outputs (80 db)
(2) 20— 20 KHZ = 0.5 db, 0.5% total distortion
(with "EQ" and "“Rolloff”’ in flat pesition)

(3) Equalization and Rolloff feature provided
for signal conditioning before distribution

) Input and outputs are balanced

} 20 db gain (can be increased to 40 db)

) Noise better than 80 db below 0 dbm signal

) All integrated circuits for very efficient
operation —units may be stacked without air
spaces

(8) Output level is continuously monitored

(9) Two year parts and labor warranty

(4
(5
(6
(7

New Price: $295.00 (includes input transformer—
specify 150, 600 or 15K input impedance)

If you are interested in evaluating the 5002, cail us
collect or check the information card.

BETHANY INTERNATIONRAL, INC.

b}
it COMMUMICATION SYSTEMS, NC,
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divisions....Albert Alperin has been appointed
Vice-President and General Manager of the new
International Division of the GBC Closed Circuit TV
Corp...Joe White and Fred Kain have been named
eastern field sales manager and western field sales
manager by Davis Manufacturing, Division of J. I.
Case.

CATV

George A. Voehl Jr. has been named North East
Area Sales Manager for the Cerro CATV Cable
Division of Cerro Wire & Cable....Leo L. Larkin, Jr.
has joined Anixter-Pruzan as CATV sales representa-
tive for the Pacific Southwest....Leon Robitzsch has
been named CATV underground Division Manager for
Burnup & Sims Inc....Darrell Wells has joined
Anaconda Electronics as customer service representa-
tive at Anaheim. Also new at Anaconda Electronics is
Joe Dolan, product salesman based in Matawan, N.J.
and Kirk Hollingsworth, National Sales Manager,
Anaheim.

Frank Drendel, formerly general manager, has been
named President of Comm/Scope Company....Warner
Cable Corp. has announced the appointment of Leslie
J. Rosenthal as manager, public relations....Stanford
G. Cook has joined C-COR Electronics, Inc., as
Manager of Manufacturing Engineering and David M.
Silverman has been appointed Senior Staff Engineer....
Anaconda has promoted Bud Cradic, assistant manu-
facturing manager, Lew Wimer, production manager

and Bob Yates sugervisor of production test.
General Cable Corporation (NYSE) announced that

Donald L. Nivling has been elected a corporate vice
president and Raymond J. Birkholz has been named
general manager of General Cable Corporation’s
Apparatus Division....Douglas E. Proctor has been
elected President, Cablewave Systems Inc.

HookPeyiem

The IEEE Standard Graphic Symbols for Logic
Diagram is now available.

This standard, approved by the Department of
Defense, the American National Standards Institute,
and the Institute of Electrical and Electronics Engi-
neers, is in substantial agreement with international
standards (International Electrotechnical Commission
Binary Logic Element Symbols-117-15) and incorpo-
rates a number of new symbols that are presently in
process of achieving international acceptance. Inter-
nationally recognized uniform shape symbols are
adopted in this newly revised standard: however, a
substantial number of the distinctive shapes that were
included in earlier U.S. standards have been retained.

The standard contains 64 pages and is $6.00,
postpaid. It may be ordered from the IEEE Standards
Office, 345 East 47th St., New York, N.Y. 10017 or the
American National Standards Institute, 1430 Broad-
way, New York, N.Y. 10018.

BROADCAST ENGINEERING
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“Hands on” Educational FM

By Charles Wilson
Lubbock, Texas, KLSD-FM.

Students of the Monterey High
School electronics department are
nearing completion of a three-year
project in ‘“hands on”’ education.
As a part of their class activity in
vocational electronics they decided
to form an organization to:

1. Investigate the legal aspects of
constructing a 10 Watt Class D
educational FM Radio Station.

2. Prepare and submit to the FCC
an application for a construction
permit for same.

3. Secure and refurbish old, out-of-
date and defective commercial
grade broadcast radio equipment.

4. Prepare a course of study that
would dovetail into the vocational
electronics curriculum for secur-
ing commerical radiotelephone
operators’ licenses.

5. Provide actual *‘hands on” ex-
perience for those students in-
volved in the fields of manage-
ment, technical operation, and
functional operation.

The primary objective was to
involve the student with local in-
dustry, technical problems, legal
aspects of operation and provide
public service for the community.
As spin-off, it was expected that the
project would increase awareness of
the community in the efforts of the
public schools to educate their
children and inform the public
about the good things that young
people are doing now. With such a
positive attitude, success was in-
sured.

Industry Help

Local industry proved to be the
most responsive to the needs of the
projects. Many of the local broad-
cast stations, in typical technician
packrat fashion, had stored retired
or obsolete equipment in the hope
that it might someday prove useful.
A committee of students was organ-
ized to exploit this resource.

The results of this “scrounging”
committee were  astounding.
Enough equipment was obtained in
this manner to enable the construc-

October, 1973

tion of the basic facilities, Two 10 x
10 studios were constructed using
materials donated by local building
contractors. The studios feature lift-
out acoustical tile ceiling, carpeted
floors, sound insulated walls,
recessed tlourescent lighting, and
panneled walls. The design and
color scheme is attractive and effi-
cient.

Audio From Scratch

Audio portions of the studios’
construction were then referred to
the studio facilities committee
which outlined to the construction
team the requirements for a good,
flexible console design. It was
decided to construct two audio con-
soles; one of which was to become
the main program console utilizing
stereo in all inputs.

A minimum of eight inputs was
necessary. Both record and play-
back modes were to be designed,
along with the broadcast capability.
This was to facilitate the use of the
console as a production facility.
Capabilities of the console included:
1. Cue and program—audition for

each input.
2. Inputs from

a. Reel-to-reel tape recorder

b. Stereo microphone-console

c. 8 track cartridge deck

d. Cassette deck

e. Phone patch

www americanradiohistorv com

f. Two-stereo turntables

g. Auxiliary or general purpose

input

3. Play-record inputs and outputs
for using the console in the
production mode.

4. All integrated circuit construc-
tion using 709, 741, and 1 Watt
audio amp modules.

In order to develop this final
version of the console it was
decided to construct the second
console first and allow it to undergo
the evolution necessary to produce
a good workable system. The se-
cond console was to be a monural
news production console employing
four inputs for one tape deck,
phone patch, console microphone
and one turntable. This console
underwent three stages of evolution
prior to acceptance of the final
design of the mixer and switching
network as a prototype for the main
console.

In the first stage descrete tran-
sistor preamps were designed and
compensated for the various equali-
zation curves necessary for the
appropriate audio sources. These
proved to be unreliable, noisy and
generally a maintenance headache.
The second stage came with the use
of active equalization circuits to
improve upon the frequency
response and signal-to-noise charac-
teristics of the individual mixer

Fig. 1 First entry
in the log for test
readings on the
new transmitter
is made by a stu-
dent engineer.
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Fig. 2 Student engineer here is shown
calibrating a counter prior to making
frequency measurement.

input. The final prototype used
active equalization networks, low Z
inputs and outputs obtained by the
use of single transistor impedence
changing amplifiers, integrated cir-
cuit operational amplifiers as mixer
preamps, active adjustable pre-
emphasis network on the output of
the console prior to compression
and limiting.

The second console was subjected
to rigorous frequency response, dis-
trotion measurements, and opera-

tional measurements which fell
within acceptable parameters. The
committee then accepted the proto-
type design.

Construction of the main console
utilizing the best features of the
prototype was begun and proceeded
with little difficulty. Once we felt
sure we had developed the capa-
bility, the construction permit com-
mittee proceeded with the applica-
tion and performed the necessary
surveys, made the radiation plots,
designed the antenna system and
submitted the application to the
FCC.

The application was accepted by
the FCC and a construction permit
was issued to construct a 10 Watt
Class D, non-commerical, educa-
tional FM Radio Station to operate
on a frequency of 91.1 MHz.

Getting Approval
School board approval was
needed for this application, so the
students went before the school
board and presented their proposal.
The school board, though skeptical

at first, approved the proposal
unanimously after the presentation.
The FCC issued the CP on Febru-
ary 18, 1972.

The transmitter and transmitter
monitoring facilities were the next
step. The students managed to ob-
tain a REL 549/DL 250 Watt FM
transmitter built in 1947 from radio
stations KLLL FM. The transmitter
was then put into service by modi-
fying it for 10 Watt operation.

A proof of performance test was
then made on the entire system
which established the data to ob-
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Fig. 3 Here is the completed 8-chan-
nel stereo console. Measurements
indicate a 60dB gain with less than
1% distortion at 1kHz.

tain approval of the modification
from the FCC. The modification
was approved and program tests
commenced. Antenna construction
was performed after granting of the
initial CP. A 120-foot guyed tower
was installed by the students, trans-
mission line installed, and 37M-1
antenna installed, McMartin TB
3000A and TB 3500 trequency and
modulation monitors were installed
to complete the system.

Small Scale Pro

Although the station has only a
10 Watt ERP, it embodies all of the
features of larger stations in the
form of engineering, production
and programming. Management
and business practices are taught.
The individual students perform, on
a job rotation basis, all of the
duties of the various personnel in-
volved in radio station operation.
They are rotated through the vari-
ous positions in the station in addi-
tion to their theory and lab in basic
electronics. Presently, the station
operates from 0730 CST to 1600
CST with a full schedule of enter-
tainment, educational program-
ming, and school news production.

The total cost of this project to
the school system was less than
$100 which serves to emphasize the
interest and help given by the local
broadcast industry.

Program Material
Records and tapes became the
next item to be approached. Local
sources attempted to provide
program material for the musical
portion of the programming, but it
was found that the station could

October, 1973

not maintain current music service
in this manner. The station and
local sources had neither the re-
sources nor the time to provide
really complete recording services.
Therefore, all of the major record
producers were contacted to secure
promotional copies of the current
music.

The station management found
that in order to secure this service
it would be necessary to publish a
survey list of the most played and
most popular songs each week.
With the publication and distribu-
tion of this list, promotional record
service began.

As far as we know, this station is
the only one of its kind in the state
of Texas that was conceived, de-
signed, built, operated, pro-
grammed, and maintained by high
school students, at no cost to the
school system. It has proven itself
to be a pattern-maker.

At the present time two other
“hands on” projects patterned after
the FM radio station are now
underway. A complete closed-circuit
TV facility (lacking a VTR) is now
complete. A Burroughs L1500 com-
putor system is in the process of
being completed. Aside from the
obvious technical benefits, the
students have learned that by work-
ing within the rules of the school,
city, state, and federal systems,
positive change can be effected.
Further they found that people in
business were willing to go to great
lengths to help young people help
themselves to establish a better,
more useful life for themselves
through broadcasting.

Editor’s Note: Well, several con-
gratulations are in order here. And
why? You need to jog your memory
and ask how you got into this
business. Someone was willing to
help.

And if you are like most of us, that
help came at a tender age. So,
some things never change. Boys are
still intregued by electronics and
communications, and school sta-
tions are still being built. The word
of thanks goes to those in the
business who stop to help. After all,
that still seems to be the way we
will add new blood to an old
profession.

www americanradiohistorv com

If you operate an

FM station with
3,000 watts E.R.P.,
there’s one
transmitter that’s
best for you.

The Gates FM-2.5H3

Unsurpassed for exceptional mono and
stereo transmission, this two-tube, 2,500-
watt transmitter features . . .
e Sophisticated broadband circuitry
. assures maximum stereo sepa-
ration, minimum crosstalk.
® Stable, easy output tuning.
Built-in, motor-operated rheostat
for adjusting power output. (Auto-
matic output power control optional.)
Automatic recycling.
Remote control capability.
Plug-in stereo and SCA generators.
Gates-designed harmonic filter.
Regulated and adjustable filaments
on IPA and PA.
Plus a lot more that makes the FM-2.5H3
the finest transmitter available for Class A
stations. Write for more information.

HARRIS

' GATES DIVISION

Quincy. lllinois 62301, U.S.A.
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“of Accuracy

STL test tapes are rated tops for accurate Azimuth Reference
. . ..the most accurate and dependable tapes you can buy.

“In addition, they are available in more sizes than that offered
by any other manufacturer in the world.,

Produced independently to the highest standards, STL test
tapes are internationally acclaimed .. . accepted as basic
reference tools of unexcelled quality.

All audio widths from 150 mil. to 2-inch: Prompt delivery
insures freshness.

*_Foe the distributor in your area— Call or write:

TABER Manﬁfac_;turi-né & Engineering Company

2081 Edison Ave. * San Leandro, Ca. 94577 * (415) 635-3831

Minneapuolis distributor: Sound 80, 1nc.

For More Details Circle (34) on Reply Card

cue clue: _

GET A GOOD INTERCOM SYS

¥
Clear-Com Portable Intercom System. {L})\ }{
For sound, lighting and camera crews.@‘i"/ / !
Designed specifically for the high noise level
encountered in concerts, theaters,

arenas, and TV and recording remotes.
Clear-Com is a wired system,

One main station powers up to 30 remote
belt-pack stations. All stations

are equipped with headphones and dynamic
high-intensity noise-canceling microphones.
OTHER FEATURES INCLUDE:

® |nterconnects with standard microphone cable,
compatible with most audio/video systems.

® Call lights and cue buttons to cue operators
who have removed headphones.

N Individual volume control at each station.

Write or call today:

CLE//@\\Rz COm DIVISION OF LUMIERE PRODUCTIONS, INC.
759 Harrison Street, San Francisco, CA 84107 (415) 989-1130

For More Details Circle (35) on Reply Card
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NEW
PRODUGTS

(Use circle number on reader service card fo
further information)

Color TV
Monitors

The Conrac vector output module
for the 5000 Series color television
monitor is now available.

The module, in conjunction with an
external x-y oscilloscope, indicates
visually the vector relationship of the
chrominance signal. The module can
be factory installed at the time of
purchase or easily adapted at a later
date simply with the use of a field
conversion Kkit. It is available in ver-
sions for NTSC, PAL B or PAL M
standards. Price is $90.00 per kit.

The 500 Series is a new, small
screen monitor which avoids the com-
promises of converted receivers, yet
sells at a competitive price. It fea-
tures a single gun CRT to simplify
convergence adjustments and speed
monitor setup.

For More Details Circle (62) on Reply Card

Superimposed Data
Off-Line Editing

Time and Frequency Technology,
Inc. recently introduced the Model
739 Numeric Video Character Genera-
tor; a broadcast-quality instrument
providing the capability of superim-
posing (non-additively mixing) any
compatible BCD coded time informa-
tion onto a video signal.

A popular application of the Model
739 is in off-line, time-code editing of
video tape. Whenever SMPTE time-
code editing is used, the Model 739
allows video tape from a quadraplex
VTR to be edited on a lower cost,
more versatile helical VTR.

Both six and eight-digit time for-
mats can be accommodated by the
Model 739; two digits each for hours,
minutes and seconds plus an addition-
al two digits, if desired, for tenths
and hundreths of a second or for
video frame information. Controls are
provided for adjusting the appearance
and position of the 7-bar-segment nu-
merals on the television screen. Vary-
ing video input levels can be accepted
and remote programming of character
insertion is provided.

For More Details Circle (63) on Reply Card
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30 MHz
Function Generator

Wavetek announces availability of a
30 MHz function generator. This ad-
vanced generator also adds a new
trapezoidal waveform which features

by, g8 e e e e

variable width and slope controls;
therefore, pulses may be generated
with variable rise/fall times. This new
capability is in addition to the sym-
metry control which produces fixed

rise/fall pulses and sawtooth wave-
forms.

In addition to continuous operation,
the generator may be triggered or
gated for single cycle or tone burst
output by an external voltage or
manual trigger. Phase of the starting
and stopping points of the triggered
waveform may be varied = 90° thus
providing waveforms such as a haver-
sine.

Additional features include preei-
sion 60 dB attenuator in 10 dB steps,
variable DC offset, DC voltage out-
put, and Wavetek’s VCG circuitry for
modulating the output frequenecy with
an AC or DC signal.

For Mare Details Circle (64) on Reply Card

Instrumentation
Recording System

Ampex Corporation has announced
the development of the MINISCAN
instrumentation tape recording sys-
tem which uses a tiny video recorder
- weighing only five pounds - designed
for analog, digital, radar and televi-
sion recording applications.

Jerome Raffel, vice president-

manager of Ampex’s instrumentation
division, said the first MINISCAN
systems, the MS-1 acquisition re-
corder and the MX-1 data reduction
unit, will be ready for delivery early
in 1974.

The MS-1 recorder uses one-inch
tape and a helical sean wrap to
achieve a 20-minute recording time

{(More...)

YOU'RE

WHISTLING IN THE DARK...

if you think that heart disease and stroke
hit only the other fellow’s family.

GIVE ... so more will live
HEART FUND

wwWw americanradiohistorv com

If you operate an
FM station with
00,000 watts E.R.P.,
there’s one
transmitter that's
best for you.

The Gates FM-10H3

Designed for exceptional fidelity and

maximum reliability, this 10,000-watt

transmitter features . . .
e Only two tubes in RF amplifiers

and highly-efficient amplifier circuits.
¢ | ong-life, ceramic-type amplifier tube.
e Dependable Gates ‘‘Vari-Line" silver-
plated tank for greater reliability.
e HV silicon, three-phase power sup-
ply with excellent protection.
e Automatic recycling.
* Motor driven output control. (Auto-
matic output power control optional.)
* Plug-in stereo and SCA generators.
e Gates solid-state TE-3 exciter that's
unsurpassed for stability and fidelity.
Pius a lot more that makes the FM-10H3
the finest transmitter available for Class B
FM stations. Write for more information.

HARRIS

’ GATES DIVISION

Quincy, Illinois 62301, U.S.A.
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WEW PRODUGTS

capability.

The miniature recorder requires
only 40 Watts of power and can be
operated by a nickel cadmium battery
pack designed to attach to the base of
the recorder. Total weight of the
MS-1 with battery pack is eight
pounds.

The MS-1 is easily hand-held and
measures less than one-tenth of one
cubic foot (.1 cu. ft. vol.). Bandwidth
is 3.5 MHz and dynamic range is 32
dB.

The tiny recorder accepts signals
from any analog or digital input
device, including television cameras,
infrared sensors or radar systems.

The MX-1 laboratory playback re-
corder uses four specially designed
servo systems. The playback recorder
has a field-tested 100 nano-seconds
peak to peak time-base-error.

As an analog recording system,
MINISCAN provides totally transient-
free record/playback operation. There
is no restriction in input data format.

The system has a field tested ecapa-
city of five megabits per second with-
out special encoder or data processing

+ Save that "61 second” spot.
* Balance “off speed” tapes.
« Sharpen your sound!

Ask the people who know—the people who use Multisync:

KCBQ/ San Diege, Calit. - WKTO/ Pittshurgh, Penn. - KROQ/ LA, Calif. < WMYE/ Miami, Fla.
« WOKY/! Milwaukee, Wise. = KSEQ/8t. Lows, Mo. = KOIL/ Omaha, Nebraska « KBEY/ Kan-

sas City. Kansas +

techniques when used as a digital
recorder.
For More Details Circle {65) on Reply Card

Oscilloscope

The Hickok Model 5310 is an eco-
nomical oscilloscope with bandwidth
from DC to 10 MHz, AC or DC
coupled. Using digital trigger circuit-
ry, the Model 5310 offers stable trig-
gering to 15 MHz. Vertical ranges
are from 10 millivolts/em to 50 Volts/
cm in 12 calibrated ranges. Accuracy
is +3%. An uncalibrated continuously
variable control increases sensitivity
to 5 millivolts/cm.

Sweep ranges are from (.5 micro-
second/cm to 0.2 second/em in 18
calibrated steps. Linearity is better
than 1% through full horizontal
sweep.

The 5310 Oscilloscope has a 8 x 10
cm display. A 2.5-kilovolt accelerating
potential and P31 phosphor produce a
clear, high contrast trace.

By offering many high performance
features, the Model 5310 is designed
for all-around industrial, laboratory
and service use. All controls for verti-
cal, horizontal, time base, triggering
and display are grouped together and
color coded for convenient and simple

KHJSILA, Calif. « WORQ/ Detroit, Mich. « WLEY/ Fort auderdale, Fa.

« Fanfare Recording/ Ei Cajon, Calit. » Studio West/San Diego, Calif. « Caribou Ranch/|
land, Col. * Dijobe Sound Recorders/Orange County, Calif. = Lee Furr Studio/

* Studio East! Milwaukee, Wise

24-16 Corp./ Mexico City « Erwin Wasy A

+ Emmit Bhodes/ Hawthome, Calif « Atlantic Records/N.Y. = Fred Arthur Productions/ Gen-
ver, Lol » Las Vegas Recording Studio/las Vegas. Nev.
Then call us, or write for further information: Pacific Recorders, the total equipment suppliers!

11760 SORRENTO VALLEY ROAD, SAN DIEGO, CALIFORNIA 92121

% PACIFIC RECORDERS AND ENGINEERING CORPORATION

TELEPHONE (714) 453-3255

TELEX 695008

For More Details Circle {39) on Reply Card
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operation. Linear potentiometers are
used to position the display. With the
beam finder and auto mode, the sig-
nals can be located and positioned for
viewing quickly.

For More Details Circle (78) on Reply Card

Low-Cost
Multimeter

Dana Laboratories, of Irvine, Cali-
fornia, has introduced the Model 5900,
described by the company as “‘the
world’s most accurate and stable five-
digit multimeter.”

The 5900 maintains + (0.001% of
full scale) accuracy on the 10 Volt
range for 24 hours, and + (0.001% of
reading + 0.001% of full scale) for 90
days and over a 10°C. temperature
span.

Accuracy is further enhanced by
the input impedance capability to pre-
vent less than 0.001% loading error
from up to a 100 kilohm source.

To give the fullest practical poten-
tial from the dual slope integrator
design, a 200-count delay has been
inserted between the sinal integration
period and the reference integration
period. This results in extremely high
linearity, coupled with a bandwidth
limited null detector with low noise
characteristics. In addition, the inte-
grator incorporates automatic zeroing
circuitry to further assure 0.001%
accuracy.
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Video Head-Tape
Rewinder

Ultra Audio Products has intro-
duced a rewinder for EIAJ video
tapes that eliminates the serious
problem of headwear, tape damage
and picture dropouts resulting from
abrasion caused during tape rewind
when it scrapes against all heads on a
helical-scan video tape recorder.

The “AutoWinder” not only solves
this problem and prolongs head and
tape life, but saves time by rewinding
an hour’s tape in about a minute, with
automatic slowdown and shutoff at
tape's end. Its smoother wind also
minimizes tape edge-damage. R-1 will
rewind *4” and V2" audio tapes, too.

For More Details Circle (66) on Reply Card

Time Announcer
Controller

SMC has introduced their new
Model 781 Time Announcer Con-
troller. The power supply on this new
unit is internal.

The 781 works from a digital 60 Hz
counter and cycles any two audio
sources between odd and even
minutes. Controls permit the stopping

BROADCAST ENGINEERING
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of the counter for setting the cycling
to allow accurate time announce-
ments.

Front panel display lights indicate
which audio device is ready to play—
either odd or even. The 781 has
advance or stop control switches for
the proper setting of the audio
devices. Two separate types of start
are available—a one-shot logic ground-
going signal and a relay closure.

The unit has two audio inputs and

one audio output. All major inte-
grated circuits and circuit boards are

plug-in. Audio is completely isolated
via LDR devices. All connectors are
first quality Amphenol. A front-
mounted headphone jack is included
for audio monitoring.

The 781 can, for example, handle
two reel-to-reel and two cart playback
machines. This new time announcer
will function equally well with any
type audio source. It fits in a 19"
standard rack using 3” vertical space
and 12" deep. The new 781 Time
Announcer Controller is a direct
replacement for the earlier SMC
Model 581 Time Announcer.

For More Details Circle (67) on Reply Card

High Speed Helical
VT Contact Printers

Two new high speed helical video
tape contact printers which do not
require special mastering recorders or
mirror-image master tapes have been
introduced by 3M Company.

The reel-to-reel model of the 3M
Video Tape Contact Printer operates
at a speed of 75 inches-per-second and
may be field converted to handle
various widths up to l-inch. A second
unit is designed specifically for in-
cassette duplication of 3/4-inch U-
Matic videocassettes at 37z ips.

3M refers to the process used in its
printers as the “STAM” method — for
sequential thermal anhysteretic mag-
netization — because it combines the
advantages of both thermal and any-
steretic stimulation for transfer of the
video information.

The heart of the system is a special
continuous metal belt coated with
proprietary magnetic materials.
Through thermal stimulation, the belt
“picks up” the image from the master
and, in effect, becomes a mirror
image master. Magnetic stimulation is
used to transfer this image from the
belt to the copy tape.

While any type of tape may be used
as a copy tape with the 3M system,
the company recommends that Cr02
tapes not be used as master tapes
because of a tendency to erase when
heated.

For More Details Circle (68) on Reply Card
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angenieux service corporation of califernia

13381 BEACH AVE., VENICE, CALIF. 9025] » (213) 821.5080

FACTORY SERVICE
CENTERS

REPAIRS « PARTS

ACCESSORIES

angeénieux corporation of america
440 MERRICK RD., OCEANSHJE. N.Y. 11572 « (516) €78-3520

HARD-TO-FIND PRECISION TOOLS

Lists more than 1700 items——pliers,
tweezers, wite strippers, vacuum systems,
refay tools, optical equipment, tool kits
and cases. Also includes four pages of
useful "Tool Tips" to aid in tool selection.

JTENSEIN TOOLS
4117 N. 44th Street, Phoenix, Ariz. 85018

NEW MODEL CX-1

COAXIAL CABLE STRIPPER

Developed and used by NASA =
Prepares cable for connectors in
10 seconds = Adjusts for stripping
requirements of all standard co-ax
connectors = Close-tolerance ad-
justment prevents nicked conduc-
tors = With removable inserts, ac-
cepts cable from ,075" to .435"” OD.

PRICE $44.50 F.0.B, San Clemente
Specify cahle 0.0. when ordering

Western Electronic Products Co.
107 Los Molinos, San Clemente, Calif, 92672
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If you operate an
FM station with
100,000 watts E.R.P,
there’s one
transmitter that's
best for you.

The Gates FM-20H3

Designed for maximum efficiency and
minimum operating cost, this three-tube,
20,000-watt transmitter features . . .

s Highiy efficient amplifier circuits and
conservatively-rated components for
economy.

¢ DependableGates ' 'Vari-Line'' silver-

plated tank.

HV silicon power supplies.

Automatic recycling.

Full metering.

Motor-driven output control. {(Auto-

matic output power controloptional.)

Plug-in stereo and SCA generators.
¢ Gates solid-state TE-3 exciter that's

unsurpassed for fidelity and stability.

And a lot more that makes the FM-20H3

the finest transmitter available for Class C

FM stations. Write for more information.

HARRIS

' GATES DIVISION

Quincy. lllinois 62301, U.S.A.
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(AT QUALITAPE)

check us for:

O stereo-phased cartridges

O Audiopak A2

O cartridge reloading
o magnetic film

0O magnetic tape

O all magnetic tape needs
QUALITAPE INC. 10l BROADWAY
RUNNEMEDE,N.J.08078

(609)933-2500
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Program,/Line
Amplifier

AND

Monitor Ampiitier

Stack the new Spotmaster amplifier twins
in just 7 of rack space for troublefree
wideband performance.

Model PLA-20 {shown here) serves as
either a program or line amplifier. Input
and output fevel are adjustable; gain is
60 dB, and maximum output is 20 dBm
RMS.

Model MA-10 is a 10 watt (RMS) moni-
tor amplifier designed to meet the most
critical studio requirements. Gain is ad-
justabie, frequency response is 30-20,000
Hz (* 1 dB) and distortion is less than
1% at the rated output.

More details? Contact us today.

BROADCAST ELECTRONICS, INC.

A Filmways Company
8810 Brookville Rd., Silver Spring, Md. 20910
{301) 588-4983 » TWX 710-825-0432
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Wide Range
Frequency Counter

A midget, erystal-controlled fre-
quency counter, Model 151A is the
latest offering from Monsanto, manu-
facturers of digital electronic instru-
mentation.

Capable of measurements from 5
Hz to 220 MHz, this new counter
provides display storage as a stan-
dard feature with a memory circuit
that will hold the prior count while a
new one is being made. A seven digit,
long-life LED display is used with a
built-in self check, boasting a half-life
reliability of 100 years.

Equipped with two inputs, select-
able by a DC switch on the sensitivity
pot mounted on the front panel, the
Model 151A measures from 5Hz to
20MHz on the low range and from
1MHz to 220MHz on the high range.
Gate time choices of 100msec and 1
second are also available from a
switch on the front panel which also
positions the decimal point. Further
convenience is provided by the unit's
ability to operate from conventional
AC power line voltage or from a DC
supply without requiring any adjust-
ments.
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Portable
Frequency Meter

A complete line of self-contained,
highly accurate frequency meters,
covering the range from 500 MHz to
12,400 MHz is now available, from
Power Waves, Inc.

The rugged construction and over-
size micrommeter tuning make the
units particularly suitable for fast,
accurate, laboratory or field trans-
mitter frequency measurements well
within the FCC requirements. The
passive devices operate on as little as
1 milliwatt, over a temperature range
of 0°C to +50°C. Micrometer read-
ings are correlated to frequency by a
conversion chart individually cali-
brated for each instrument. The com-
pany's laboratory is available for
periodic calibration to insure continual
accuracy.
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Microwave
Sweep Generator

Texscan Corporation, Indianapolis,
Indiana, announces the Model VS-340
Sweep/Signal Generator. The VS-340
covers the basic microwave communi-

wwWw americanradiohistorv com

cations frequency bands.

The unit covers 3.6GHz to 6.5GHz
in two bands. The low band covers
3.6GHz to 4.3GHz and high band
coverage of 5.825GHz to 6.525GHz.

A fine tuning calibration vernier
provides accuracy of better than
350KHz at 5MHz marker intervals at
all frequencies on both bands. A sepa-
rate rate control is provided for each
band.

Sweep width is variable from
0.5MHz to 700MHz with an RF output
of +10 dBm into a 50 Ohm load.

Flatness of sweep is = 0.1 dB over
any 50MHz interval and = 0.5 dB
over the full frequency range. The
VS-340 contains crystal controlled
markers at 5.0, 50.0 and 100MHz with
(.005% accuracy.
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Digital Counter

The CM50 is a completely solid
state frequency counter.

Manufactured by Analog Digital
Research, the CM50 will not only
measure frequency, frequency ratio,
single and multiple periods, but can
also be used as an event totalizer.
Sensitivity of the 1 megohm input is
50mV over the entire frequency range
of 5Hz to 50 MHz. The input is fully
overload protected, and equipped
with a slide switch attenuator.

The six digit LED display is con-
structed using 7 segment display
chips which incorporate on-board
counter, quad latch, and decoder
driver. These 1C’s allow an extremely
compact design. Discrete LED's are
used for units annunciation and over-
flow indication.
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Portable
Color Camera System

The Asaca portable color TV
camera system ACC-5000 is a newly
developed 3-tube portable color TV
camera for broadcasting use. It is
small, lightweight, fully mobile, highly
reliable and will withstand the se-
verest of operating conditions. Equip-
ped with an automatic white-balance
adjusting mechanism, this color
camera system guarantees the best
quality and delivers complete video
signal outputs of the NTSC and PAL
systems.

Through adoption of an adjustment-
free and automatic mechanism, hand-
ling and operation of the camera have
been simplified so that even novices
can use it with ease.

This manual describes how to oper-

BROADCAST ENGINEERING
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\ Plastic Reels

FOR MAG TAPE
Shipped from Inventary

Mfrs. of Amerline reels

’ POLYLINE (312) 489-1757
CORP. 2449 N. Western, Chgo. 60647
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FREE ALARM CATAL

Full line of professional burglar
and fire alarm systems and sup-
plies. 80 pages, 400 items., Off-
the shelf delivery, quantity
prices.

00, mountain west alarm ™
w 4215 n. 16th st., phoenix, az. 85(
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PORTA-
PATTERN

TEST CHART SYSTEMS

e End the test pattern problem in studio
or field with completely portable 9” x
12” charts.

e Lightweight aluminum extrusion chart
hoider with three feet and alignment
controls.

® Fach chart framed and recessed on
high-impact acrylic plastic to assure
protection from abrasion and water
damage.

e Designed for self-standing or mount-
ing on standard microphone or light
stand.

o Each set contains one each standard
resolution, registration, linearity and
logarithmic reflectance chart.

e CGomplete line of black and white and
color specialized accessory charts
available.

e Highest quality reproduction for com-
plete accuracy.

See our new high quality 2x2 and 3Vax
4 test slides and super 8mm test film
in New Orleans, NAEB BOOTH NO. 36

TELECOMMUNICATIONS
< INDUSTRIES LIMITED

414 No. Alfred St., Los Angeles, Ca 90048
{213) 651-0480
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ate the Asaka portable color TV
camera system ACC-5000 in detail,
and therefore, it is hoped that the
user will read the following carefully
to understand completely the proper
use of the camera.

The camera head is designed for
easy handling and operation. It is
miniature in size, lightweight and
mobile, suiting it to use in broad-
casting, on-the-spot news coverage,
interviewing and for use with video
software.

Through adoption of an adjustment-
free mechansim, color adjustment and
operation have significantly simpli-
fied, and the set-up time has been
shortened, so that even inexperienced
operators can use it with ease.

The optical system is of unitized
construction. The zoom lens and the
iris can be servo-controlled, making
operation very simple.

Automatic white balance adjust-
ment is performed by simply pushing
the Auto White switch.

Complete video signal outputs of
the NTSC and PAL systems can be
generated, and can be directly re-
corded on VTR.
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Public Broadcast
Authority

(Continued from page 35)

with improved lamps from a dif-
ferent vendor and we are now
checking the life of these new
lamps. It is too early to determine
whether the life of the new lamps is
better than the old lamps.

We also had one lamp fixture fail
because a high voltage wire was not
securely tightened on its terminal
and arc damage resulted. Other-
wise, reliability, is considered satis-
factory. The strobe light installation
on our Camden tower is also con-
sidered satisfactory. However, the
installation has not been made long
enough to form any definite conclu-
sion. For the record, this installa-
tion has also been equipped with
the new lamps and we have not had
a failure since the installation.

In March 1973, the FAA re-
quested comments by April 15,
1973 but extended to May 15, 1973,
on their proposal toward strobe
light installations on broadcast
towers. NJPBA submitted the fol-
lowing comments:

{More...)
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Model RE51 $83.70 suggested net.

Never be
11 .
off-mike”

again|Now a microphone
" you wear, just like the
astronauts, and major TV sports
commentators. This 1/2-ounce dy-
namic close-talking microphone
fits on its own headband, your eye-
glasses, or headphones. The ad-
justable pickup tube stays at your

mouth to provide constant volume
and maximum noise cancellation.

With response from 80 to 10,000
Hz., it mixes perfectly with all other
E-V broadcast models. A transistor-
ized preamp (may be worn on the
belt) includes a push-to-mute
“cough” switch, On-Off switch,
battery test light, and standard
cable connector. Balanced Lo-Z
output adjusts to maximum of -56
dB to match any console.

The new E-V RE51...that recog-
nizes that you may have something
better to do than hold a micro-
phone.

ElethoYores

ELECTRO-VOICE, INC., Dept. 1032V
638 Cecil St.,, Buchanan, Michigan 49107

aGuilton

COMPANY
For More Details Circle (48) on Reply Card
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SAVE UPTO

50%

INHELICAL - SCAN TAPE
AND HEADWEAR WITH
THE AUTOWINDER

Model R-1

i

s

AND REDUCE
REWIND TIME 80%

Video tapes are not lifted away from the
heads during rewind, Thus, both tape &
heads are unnecessarily scraped. Now you
can eliminate this damage & simultaneously
rewind an hour's tape in about a minute...
with a smoother wind, preventing edge-dam-
age, too. The R-1 operates unattended with
automatic slowing & shutoff. Rewinds %"
& %’ audio tape, too. Maintenance free,
Lasts for years.

&%, Ultra Audio Products

1. that the daytime intensity was
satisfactory,

2. that the nighttime intensity
should be increased from 1,000
candellas to perhaps as much as
3,000 to 5,000 candellas,

3. that there seems to be a period
of approximately one hour after
sunrise and one hour before
sunset where the daytime inten-
sity is too bright and the night-
time intensity is too low.

We have suggested that a third
intensity condition of at least
10.000 candellas be included to
take care of these poor visibility
conditions at sunrise and sunset.

Because we feel strongly that a
third intensity condition be set up,
we voluntarily run with our red
lights as well as our strobe lights
during the latter nighttime condi-
tions.

We have also commented that we
are in favor of dropping tower
painting requirement since we feel
it does not contribute to aircraft

the strobe light installation is that
we have received practically no ad-
verse criticism from people living
near the tower. We have received a
half dozen complaints in the
Trenton area, but no complaints at
all concerning the Camden tower.
The latter tower is located in a
sparsely settled area in a state
forest; whereas, the Trenton tower
is located in a rather heavily built-
up area.

By courtesy of the N.J. Division
of Aeronautics, we have received
favorable comments from pilots fly-
ing in these air corridors. They feel
that the flashing white lights are a
real help in navigation and they are
generally satisfied with the addi-
tional safety.

As far as installation costs are
concerned, each tower will have its
own set of conditions. Therefore, no
exact cost can be given in this
article. Such variables, such as
tower height, conduit availability,
tower windloading design and
power, all have a bearing on these

costs. However, a $12,000 per level
figure is a good place to start. [

safety when strobe lights are used.
One of the surprising features of

It
@
Ll
w
=
¥,

CY
E‘:‘ BOX 921 BEVERLY HILLS, CALIF, 90213
o e-") {213) 849-1433

~_____~ Request Bulletin No. BE 103

—

For More Details Circle (49) on Reply Card

STEREO

®Scully

FLUTTER BAR
RECONDITIONING

AMPEX

NON-POPPING GATE
SPRING MODIFICATION

FOR OLDER MCDELS:
POLE PIECES
CAPS W/GUIDES
REPLACEMENT HEADS

DIRECT REPLACEMENT HEADS

MMI HEADS EQUAL OR EXCEED
ORIGINAL EQUIPMENT SPECS.

SEND US YOUR ASSEMBLY. We will ultrasonically
clean everything — install new heads if yours cannot
be relapped — replace any worn or missing minor hard-
ware — adjust — test — ship back PRE-PAID your
assembly (not some other).

36 HOUR SERVICE — LOANERS AVAILABLE

INSTALL YOQURSELF. Buy MMI! heads with com-
plete written and pictorial instructions.

How can he get to the top
when he can’t even get to the elevator?

Help create an environment that's barrier-free

for the handicapped. Write to the President’s

Committee on Employment of the Handicapped,
Washington, D.C. 20210.

R
I VINNE AP OL S =
[ M.

8125 PLEASANT AVE SC

A

} MAGNE TICS, INC.

MINNE APOLIS, MINN 55420

(612) 884-7393

PUBLIC ADVERTISING SYSTEM
A DIISION OF THE SCHOOL MF VISUAL ARTS SCHOLARSHIP FUND INCORPORATED
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PROFESSIONAL SERVIGES

VIR JAMES
CONSULTING RADIO ENGINEERS
Applications and Field Engineering

345 Colorado Blvd.
Phone: [Area Code 303} 333.5542
DENVER, COLORADO 80206
' Member AFCCE

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

445 Concord Ave, Phons 074-2010
Cambridge, Mass. 02138

RALPH E. EVANS ASSOCIATES

Consulting Radio Engineers
AM - FM - TY - CATY . ITF§
3500 North Sherman Bivd.

MILWAUKEE, WISCONSIN 53216
Phone: 414.442-4210

SESCO, Ine.

47 NICHOLS AVENUE
P. O. BOX 518

(206) 378-2137

FRIDAY HARBOR,
WASHINGTON, 98250

Moving?
Send Your Change
Of Address To:

Broadcast Engineering

1014 Wyandotte
Kansas City, Mo. 64105

BUASSIHED

Advertising rates in Classified Section are 15¢ per
word, cach inserlion, and must be acce np nied by
cash (o insure publication.

Each initial or abbreviation counts a full word.
Upper case words, 30c each.
Minimum classified charge, $2.00.

For ads on which replics are sent to us for
forwarding. there is an additional charge of $2.00
to cover department number, ete., which is printed
in advertising copy. and processing of replies.

Classificd columns are not open to advertising of
any products regularly produced by manufacturers
unless used and no longer owned by the
manufacturer or a distributor.

October, 1973

TRAINING

WANTED (Cont.)

PASS FCC EXAMS with Ameco books. Each book
contains FCC questions plus simplified answers
plus FCC-type exams and answers. 3rd class 75c,
2nd class $2.25. Ist class $1.50. Free catalog.
Ameco Publishing, 314G Hillside Ave.. Williston
Park, N.Y. 11596. 8.72-tf

FIRST PHONE through tape recorded lessons at
home plus one week personal instruction in
Washingten, DC, Atanta, Boston. Detroit, New
Orlewmw, Minncapolis, Scattle, Denver, Portland,
Los Angeles. Proven results, Qur 17th year
teaching FCC license courses. Bob Johnson Radio
License Preparation, 1060D Duncan, Manhattan
Beach. Calif. 80266. Phone 213-379-4461. 1-69-(f

PASS FCC first and sceond class exams with new
21 desson, 450-page course. Starts  with  basie
clectricity. Over 600 FCC-type.  multiple-chaoice
questions and sample exams included. No previous
technical knowledge required. Commiercial Radio
Operator Theory Course, #15.01. Only $5.95,
Amceo Publishing, 314G Hillside Ave., Williston
Park. N.Y. 11596. 8-721f

EARN ELECTRONICS DEGREE, mainly by
correspondence. F.C.C. license preparation in-
cluded at your option. Accrediled by Accrediting
Commission of NHSC. G.1. Bill approved. Free
brochure. Write: Dean, Grantham School of
Engincering, 1505 N. Western, Hollywood, Califor-
nia 90027, 8-72-1F

FCC RADIO TELEPHONE OPERATORS
LICENSE in six weeks. Classes {(day & evening) in
Atlanta, Dallas, Denver, Ft. Worth, Hartford,
Houston, Memphis, Nashville, New Orleans,
Oklahoma City, and San Antonio. For information
contact Elkins Institute. 2727 Inwood Road,
Dallas, Texas 75235, 214-357-4001. 5-73-tf

SERVICES

CRYSTAL & MONITOR SERVICE. Frequency
change. repair or replacement ol oven (ype
broadeast crystals.  Also Irequeney change  and
recalibration or repaiv of AM frequency monitors,
and H-P FM monitors. Fast service at reasonable
prices. 30 years experience! Call or write: Eidson
Elecetronic Co. Box 960 Temple, Tx. 76501, Pho.
817 773-3901. 9-701f

“NOW YOU DON'T HAVE TO throw-away that
good old piece of equipment because of trans-
former. Send us the old transformer and we will
re-wind it. May cost less than buying a new one.
Power transformers, modulation, vertical, audio,
etc. etc. Any kind And size. Televideo Communica-
tion Lab., 380 E. 14 St., Hialeah, Fla. 33010"

10-73-1t

WANTED

WANTED: All surplus broadcast cquipment
especially clean AM, & F.M. transmitters,
contractors, capacitars. Surpluss Equipment Sales,
2 Thorncliffe Pk. Dr. Unit 28 Toronto 17, Ont;
Cunada. 1-73-tf

TUBES WANTED—AIl types-CeCo 2115 Avenue
X, Brooklyn, N.Y. 11235, 212-646-6300-Anytime.
7-73-12X

NON-PROFIT, EDUCATIONAL MEDIA
corporation needs transmitting, production, and
studio equipment for carrier current network,
production facilities, and tenative FM station,
Contact Free Media, Inc., Box 722 University
Station, Lexington, Kentucky 40506 9-73-2t
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NEED 3-340 FT. GUYED TOWERS, ground wire,
mesh, strap, etc. What do you have, how much,
when and where? Box 4371, Inglewood, California
90309. 9-73-2t

WE ARE BUILDING an entire AM station from
scratch. Need studio equipment. What do you
have, how much, when and where? Box 4371,
Inglewood. California 90309. 9-73-2t

WE ARE IN THE MARKET FOR A LATE
MODEL FM EXCITER. PLEASE SEND FULL
DETAILS INCLUDING MODEL, SERIAL NUM-
BERS AND PRICE TO US. WE'RE MERRI-
MACK VALLEY EDUCATIONAL RADIO
SERVICES, POST OFFICE BOX L, DRACUT.
MASSACHUSETTS 01826. 10-73-1t

WANTED: Two used 3,000 to 5000 Watt late
model FM transmitters with associated stereo and
SCA generators. One 3,000 Watt AM transmitter.
Other associated equipment necessary with the
cstabiishment to complete AM and FM station
operation. Contact: Jim Davis, P.O. Box 727,
Deland. Florida 10-73-3t

WANTED 8 OR 4 TRACK Ampex or Scully
Recorder. Send price condition and medel no. to
David P.O. Box 485, Barbourville, Ky, 40906.

10-73-2t

EQUIPMENT FOR SALE

MOTORS FOR SPOTMASTERS
NEW  Paps  hysteresis synchronous motor HSZ
20.50-4-470D  as used in series 400 and 500
nuchines. Price $39.00 cach prepaid, while they
last. ) day warranty. Terms cheek with order
only. no COD's. Not recommended for Tapecaster
series 600 or 700,
TAPECASTER TCM, INC.. Box 662,
Rockville, Maryland 20851
1-72.TF
ONE STOP tor all your professional audio
requirements. Bottom line oriented. F. T. C.
Brewer Company, P.O. Box 8057, Pensacola,
Florida 32505, 7-71-tf

QUALITY AUDIO CONSOLES are our specialty.
Modern styling with slide potentiometers and
“soft” audio switching. We manufacture 8 stand-
ard consoles at very competitive prices. However,
we'll manufacture a custom system to your specifi-
cations if you prefer. Also plug-in audio modules
including distribution amplifiers, preamplifiers,
monitor amplifiers. etc. Write or phone for pricing
and specifications. SYSTEMS ENGINEERING
COMPANY, P.O. Box 49224, Atlanta, Ga. 30329.
404-482-2446. 2-73-12t

HELIAX-STYROFLEX. Large stock—bargain
prices—tested and certified. Write for price and
stock hists. Sierva Western Electrie, Box 23872,
Ouakland. Calif. 94623, Telephone (415) 832-3527.
1-73-1f

SURPLUS MICA AND VACUUM TRANSMIT-
TING CAPACITORS. Large stock; immediate
delivery. Price lists on request. SURCOM
ASSOCIATES, 1147 Venice Blvd., Los Angeles,
Ca. 90015 (213) 382-6985. 5-73-12t

NATIONAL TAPE CARTRIDGE SERVICE
SPECIAL Pressure Sensitive Labels. Fits All Car-
tridges. Comes in 5 Colors. Write for FREE
Sample. MASTERTONE COMPANY, 1105 Maple
West Des Moines, lowa 50265 515-274-2551 8-73-tf

NATIONAL TAPE CARTRIDGE SERVICE
CARTRIDGES RECONDITIONED - NEW TAPE
12 Years Experienced Personnel. Write for new
and reconditioned price sheet. Mastertone Co.,
1105 Maple, Dept. B-E 1, West Des Moines, lowa
515-274-2551 8-73-tf
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EQUIPMENT FOR SALE CONT.

CARTRIDGE TAPE EQUIPMENT—Rebuilt. New
paint. heads. flywheel, pressure roller, belts, etc.
Spotlessly clean and thoroughly tested. 30 day
money-back guarantee, 90 day warranty. Also
contact us for discounts on new equipment and
accessories. AUTODYNE, Box 1004. Rockville,
Maryland 20830. (301/762-7626). 7-72-fF

AM RADIO STATION 5,000 KW Eastern Arizona
- substantial cash. KHIL, Willcox, Arizona, 384-
2780 - 384-2367 8-73-4t

BUILD YOUR OWN TV AND RADIO PRO-
DUCTION EQUIPMENT. Easy. inexpensive,
(mostly [C). Plans or kits: Special Effects
Generator, Automatic Logger, Vertical Interval
Video Switcher. Solid State Lighting Board, Preset
Audio-Video Board, Preset Lighting Board, Crystal
Controlled Wireless Mikes with matching receivers.
Subsonic Tone Control for audio tapes, 8MM SOF
Cameras and Projectors. Distribution Amplifiers
{Sync. Video. Audio)l, Audio Control Boards
(Studio & Remote) Proc-Amp with compensation
and regeneration for adapting Helical Scan VTR's
1o broadcast standards. PLUS specialized corre-
spondence courses in Telephone Engineering
(339.50). and Integrated Circuit Engineering (349.
50). Plans from 35.95 to $15. SUPER CATALOG
plus years updateing of new devices Air Mailed
$1.00. Don Britton Enterprises. PO Drawer G,
Waikiki, Ha. 96815. 4.73-12t

NEW AND USED TOWERS 150 ft. & 1. 175 fi.
Self Supporting Microwave Towers. 11 GHZ An-
tenna complete. 5 ft. X 8 ft. Reflector. AM FM
and Communication Guyed Tower. Write DiSCO,
P.O. Box 1029, Bradenton, Florida 33505 or call
813-745-6285 8-73-3t

PROFESSIONAL RECORDING AND TEST
EQUIPMENT for recording studios and broad-
casters-Altec. Ampex, 3M. GR, HP, Tektronix-new
and used. Free equipment list or drop in. CHAS.
E. WASHBURN CO.. 6114-B SANTA MONICA
BLYD., HOLLYWOQOQOD, CALIF. 90038. 5-73 3t

RCA 50,000 KW, model BTA-50G AM Trans-
mitter. Immaculate condition. Now tuned to 720
KHz. $22,500.00. Write: Box 290, Broadcast Engi-
neering, 1014 Wyandotte St., Kansas City, Mo.
64105 10-73-1t

FOR SALE: TEKTRONIX 528 TELEVISION
WAVEFORM MONITOR. New, unused, Tek-
tronix checked, 3725, Swap for general purpose
scope? OMEGNA. Apt. 9F, 130 New Rd.. Parsip-
pany, N.J. 07054, 10-73-1t

“PARTS — for SPOTMASTER cartridge units. IN
STOCK — IMMEDIATE DELIVERY, overnight
to PA, NY, & NJ. COMMUNICATION MEDIAS,
Box 54. Allentown, PA 18105 (215)-437-0607 or
437-9447. 10-73-12t

NORELCO PC-70S used color camera in good
condition. Needs new plumbicons. 4400 hours.
WEMT-TV 41 Farm Road Bangor, Maine. 10-73-2t

TWO POSITIONS TV PICTURE TUBES RE-
BUILDING PLANT. FOR SALE. Everything in
good condition. 6222 so. Western Ave., Los
Angeles, Calif. 90062. Price $7,000.00. Owner
retiring. Phone: 753-8878 or 294-8017. 10-73-1t

HELP WANTED

ASSISTANT CHIEF ENGINEER for a large
southern market AM-FM operation. This is a job
with a future and an excellent opportunity for a
young engineer to get a great start in a big market.
Ist Phone and some experience required. Send
resume, references and salary requirements to Box
XXX, Broadcast Engineering, 1014 Wyandotte
Street, Kansas City, Missouri 64105. 9-73-2t
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HELP WANTED CONT.

MOVE UP from your present job in broadcast
engineering. We handle all engineering jobs and
openings coast to coast. Send full resume confi-
dentially now. The AMPS Agency, 11661 San
Vicente Bivd., Los Angeles, Calif. 90049 B-73-tf

TELEVISION TECHNICIAN $796-5961 per
month Repair all formats of helical scan VTR
equipment. B&W and color monitors, receivers
and cameras. Four years technical training or
experience plus one year closed-circuit experience
required. Apply Office of Staff Personnel, Room
134, French Administration Building, Washington
State University, Pullman, WA 99163. Telephone:
(509) 335-4521. An Equal Opportunity Employer.

ENGINEERS
10 FLORIDA

Senior Design Engineers
needed for video and digital circuitry.
Better conditions and pay.

write or call

VITAL INDUSTRIES, INC.
3614 S.W. Archer Road
Gainesville, Florida 32601
Phone 904/378-1581
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The new Bell & Howell Model 562
Optical/Magnetic Filmchain projector
is delivered complete with a base
which contains the projector controls
and height adjustment to align the pro-
jector with TV camera or multiplexer.
The projector is very much like the
reliable 500 series design manual
thread 16mm projector which is widely
used in industry and education.

The Model 562 utilizes a syn-
chronous motor, chain-driven film
transport system including an autoc-
matic loop restorer to assist in pro-
viding picture and sound into the
camera for transmission over closed
circuit or antenna-signal distribution.
The pedestal includes facility for
easily installing remote operation from
a contral panel.

Other Features You'll Like

Optical or magnetic sound play
back. Choose from a wide variety of
standard lamps and Bell & Howell
lenses to obtain the optimum lumen
input to the camera. A special torque
release lever is provided when using
reels with small hubs.

[
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Other Important Details

Projector reel arms are gear
driven, which provides quiet, reliable
operation and constant take-up
torque. The "'Stellite,”” 3-tooth shuttle
and ground and polished aperture
plate, provides careful film handling
in the projector transport system.

Self-lubricated bearings and
other fine engineering details provide
long life. The 500 series product de-
sign is well known to the hundreds of
Bell & Howell service stations across
the country, providing a ready facility
to service any projector when main-
tenance or repair is required.

A Final Thought

The instruction books and serv-
ice manuals provide the details neces-
sary for installation, both electrical
and mechanical, as well as remote
control. Contact Bell & Howell, Chi-
cago, for technical literature and the
name of the local sources who will
help you select the best combination
of lens, lamp and equipment tc project
16mm films for TV program distribu-
tion or local display.

AUDIO VISUAL PRODUCTS DiVISION

7100 McCarmick Road, Chicago, Wlinais 60645

IE® BELLe HOWELL
We simplify things. Life is complicated enough.
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Modular round control center 3.*
Coordinate round reinforcement & live TV for §455.40

Problem: An in-studio musical event with input signals from various sources — and
you have to make sure that the combined output meets both the special require-
ments of the house sound reinforcement system and a live TV station feed. Sounds
tough, but Shure cuts it down to size with a pair of M67 Mixers, stacked with our
new M610 Feedback Controller. The M67’s provide up to eight microphone inputs,
each individually balanced, adjusted for signal level, and ready to run “flat” into the
broadcast line. The combined output also runs into the M610 Feedback Controller
before it reaches the PA system, where the M610’s eight slide-switch filters plus
high and low frequency roll-off controls provide the house system with a “room-
tailored” signal, shaped for optimum feedback contro! and maximum system gain!
Result: good sound in the room .. . and on the air.

* More to come . . . other ingenious sound control centers will be discussed in future issues.

Shure Brothers Inc.

222 Hartrey Ave., Evanston, 1. 60204 a S HNURE

In Canada, A. C. Simmonds & Sons Ltd.
For More Details Circle (3) on Reply Card
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