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EV STEREO -4"
compatible four channel

4 -CHANNEL
SOUND
Electro-Voice is making
it happen for you...today!
(Being more a progress report than an advertisement.)

The Promise
Thousands of people have heard 4 -channel
stereo reproduction at hi-fi shows and spec-
ial demonstrations in the last few years.
Others have read about this fascinating and
rewarding technique that promises more
faithful reproduction of musical perform-
ances. Early experiments have also shown 4 -
channel to be an effective tool in creating
new sonic environments for both serious and
popular musical forms. The concept has met
with almost universal critical acclaim, and
strong general approval.

The Problem
But alas only a handful of enthusiasts are

actually enjoying this advance today. Be-
cause only a few 4 -channel tapes have been
produced for sale. The problem is simple,
but basic: 4 -channel means just that -four
separate signals. And to reproduce it prop-
erly demands four of everything, right down
the line.

It's possible (albeit expensive) with reel-to-
reel and cartridge tape. But the stumbling
block has been to put four completely inde-
pendent signals in a record groove, or to
broadcast them over a standard stereo FM
station.

And if you can't make 4 -channel discs, or
play them on FM, the market is limited to
a precious few 4 -channel tape owners. But
their numbers are so small that the record
industry just can't afford to release four
channel material. So the industry continues
to produce 2 -channel stereo that anyone can
play (and that can be sold in volume).

The Way Out
Now Electro-Voice has moved to break

the impasse. With a system that can offer
the significant advantages of discrete 4 -chan-
nel, yet is compatible with present record
manufacturing and playback equipment and
present FM broadcasting. It is called
STEREO -4.

STEREO -4 is a system that encodes four
channels into a stereo signal that CAN be
transmitted over FM or recorded on a disc,
stereo cassette or cartridge. The home listen-
er adds a STEREO -4 decoder, plus another
stereo amplifier and a pair of rear speakers.
The result is reproduction that closely rivals
the original 4 -channel sound. Four different
signals from the speakers, with a feeling of
depth and ambiance you have never before
heard from any record.

Admittedly, STEREO -4 is not quite the
equal of 4 discrete signals. But while there is
some loss of stereo separation, there is no
reduction in frequency response or overall
fidelity. We might note that this reduced
separation actually seems to aid the psycho -
acoustic effect for many listeners in normal
listening situations. And on the plus side,
STEREO -4 offers an advantage that even
discrete 4 -channel cannot provide.

The Remarkable Bonus
Playback of almost all present 2 -channel

stereo discs and tapes is greatly enhanced
when fed through the STEREO -4 decoder.
It's the result of multi -microphone recording
techniques that include a remarkable amount
of 4 -channel information on ordinary stereo
discs and tapes. Adding STEREO -4 releases
this hidden information for all to enjoy.

Model EVX.4
STEREO -4
decoder

The Decoder
A STEREO -4 Model EVX-4 Decoder costs

just $59.95. And with it, plus 4 speakers and
dual stereo amplifiers, the listener is equip-
ped for almost any kind of sound available.
Encoded 4 -channel, enhanced stereo, regular
stereo, and discrete 4 -channel (assuming suit -
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able source equipment). Even mono. So
STEREO -4 is the one system that is compat-
ible with the past, present, and foreseeable
future.

The Present
And what about encoded 4 -channel discs

and broadcasts? Well, that's where you come
in. Already recording companies have started
mastering STEREO -4 records, and their ranks
are growing. And STEREO -4 is now being
broadcast in many major cities around the
country.

=jai Model 7445
Professional
STERE04
Encoder

The Encoder
All that is needed is a Model 7445 Profes-

sional STEREO -4 Encoder $795.00 net, direct
from the factory. The encoder is patched in-
to your console. No other changes in equip-
ment or handling, whether broadcasting or
recording (except that you'll want to add 4 -
channel monitoring, of course). No increase
in costs. And your performance standards are
unaffected. The encoder doesn't add noise,
distortion, or limitations on response. And
listeners without a decoder still enjoy all the
music in conventional 2 -channel stereo. Some
record producers even feel that the STEREO -
4 encoder results in better 2 -channel stereo
than conventional mix -down techniques.

The Future
Like you, we hope for the day when dis-

crete 4 -channel sound will be commonplace
on records and FM, and when STEREO -4
decoders will be relegated to enhancing pre-
sent libraries. But that day will have to wait
until some very knotty design problems are
solved. And probably after a host of new
FCC regulations define an utterly new sys-
tem. Indeed, there is serious question whether
these problems can be solved at all.

In the meantime, the STEREO -4 system
is getting 4 -channel recordings into the mar-
ketplace in increasing numbers, in a form
that people can enjoy. EVX-4 STEREO -4
decoders are now on the market in quantity.
And STEREO -4 decoder circuits are being
designed into mass-produced stereo phonos
and receivers. Even STEREO -4 juke boxes
are now in use!

What Can You Do?
Write us today for all of the technical

details, plus up-to-date news of STEREO -4.
Make news yourself by adding compatible
STEREO -4 for your audience. It's not too
soon to start planning for tomorrow!

ELECTRO-VOICE, INC., Dept. 714V
638 Cecil Street, Buchanan, Michigan 49107
In Europe: Electro-Voice. S.A.. LyssStrasse 55,
2560 Nidau. Switzerland

a GULTON subsidiary
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Featuring:

* 3 Separate Mesh Vidicons- L rig tune life,
lower retub ng costs

* Image Enhancement-Detail signal from
creen channel for horizontal aid ver-ic al
aperture correction

* listant Paint Control-For rapid color-
imetry adjustments

* New Optical System Design -E0% min Turn
transmission, flare and ghosting virtual y
elim nated

* FET Preamplifiers -50 db min mum sigral-
tD-noise ratio

* Triple Action Automatics -Sensilivity,
v.rite level and black level for hands-oll
C oeration

3asa price inclJdes image enhancer colo-
e.ncode-, remote setup panel, remote coinl-ol
naval, setup monitor and waveforr

Select the Broadcast
Color Film Camera
that givim

5uperolative
roforrnarpee

For complete details, contact Cohu's TV Sales Department, Box 623,
San Diego, California 92112. Telephone 714-277-6700, TWX 910-335-1244.
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MASTER CONTROL/AUTOMATION
MODEL 1400.24 VIDEOAUDIO SVVITCHER

ALL SWITCHING AND TRANSISTION FUNC-
TIONS ARE OPERABLE FROM AN AUTOMA
TION SOURCE.

20 VIDEO INPUTS - TAKES, DISSOLVES, KEYS,
FADES, INSERTS, OR WIPES MADE VIA ELEC-
TRICAL OR MANUAL CONTROL.

30 AUDIO INPUTS - TAKES, DISSOLVES, AND
FADES, AFV OR BREAKAWAY (OVER OR
UNDER PGM) MADE VIA ELECTRICAL OR
MANUAL CONTROL.

PREVIEW/BYPASS BUS PERMITS SELECTION
OF ANY INPUT TO ON AIR OUTPUT ALLOWING
THE MIX AND EFFECTS BUSSES AND EQUIP
MENT TO BE USED FOR STUDIO PRODUCTION
OR REHEARSAL.

COMPLETE DESCRIPTIONS AND SPECIFICA-
TIONS OF THE 1400-24 AND THE COMPLETE
GVG LINE OF PRODUCTION, MC, AND ROUT-
ING SWITCHERS AVAILABLE ON REQUEST.

ISIL
L 11 JI it IL K IL It M It it 1r it H IL IL E. It M. 1 elf ir It IS It C l( M It 46, isj. i;133ai

6.000 taara
1.1 /I V V 11 11 M H it # # It # 8 tp t

THE GRASS VALLEY GROUP, INC AA
FOR ADDITIONAL INFORMATION, CONTACT GRAVCO SALES, INC.

6515 Sunset Blvd. Station Plaza East 125 South Wilke Road 2626 Mockingbird Lane
LOS ANGELES, CALIF. GREAT NECK, N.Y. ARLINGTON HEIGHTS, ILL. DALLAS, TEXAS
(213) 462 6618 (516) 487 1311 (312) 394-1344 (214) 3522475

1644 Tullie Circle, N.E.
ATLANTA, GEORGIA
1404) 634-0521
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DIRECT CURRENT
FROM D. C.
July, 1971

By Howard T. Head

Court Rejects Commission Cable Origination Requirements
The Eight U.S. Circuit Court of Appeals (St. Louis) has held that the
Commission had no authority to require all CATV systems with more than
3500 subscribers to originate program material. The Commission regu-
lation took effect April 1, 1971, but the requirement was waived in

a large number of instances.

The Court ruling is being hailed as a victory by both CATV operators
and broadcasters, both of whom opposed the requirement but for entirely
different reasons. The Commission has decided to appeal this ruling

to the U.S. Supreme Court. An appeal would require the concurrence

of the Justice Department.

Court Rules On Liability of Adjoining Property Owner for
Directional Antenna Distortion
In a decision believed to be the first of its kind, the Massachusetts
Supreme Court has ruled on the complaint of an AM directional antenna
licensee that construction of a building on the property adjoining the
antenna site would distort the directional radiation pattern.

The AM licensee had asked a lower Court to enjoin the adjacent property
owner from construction of the building on various grounds, including
the directional pattern distortion. The Massachusetts Supreme Court
upheld the lower Court's refusal to do so, holding that the adjoining
property owner had the right to make use of the space above his
property as he saw fit.

Cases of directional antenna pattern distortion have become increasingly
frequent as city suburbs have mushroomed onto formerly isolated areas
surrounding directional antenna sites. In past instances, problems of
this nature have been solved informally, often by antenna pattern
readjustment, without seeking court intervention. The Massachusetts

case may well establish a precedent for handling of similar future
complaints.

The National Association of Broadcasters (NAB) has been working quietly
and effectively with Federal agencies and public utilities to minimize
problems of this sort arising from new highway construction or the
building of new high-tension lines. The success of these activities,
however, has been due primarily to effective informal coordination,
and only public and quasi -public agencies have been involved.

4
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Look what we did
to the world's finest

tape cartridge system...

we made it better
and named it Criterion 80!

We took the features which have made Criterion stand for excellence in cartridge tape
equipment, such as: The rugged deck and tape drive assembly; massive high-torque direct
drive capstan motor; and our exclusive Micro -Set precision head assembly ... and made
some significant improvements:

Such as - All new silicon transistor electronics on plug-in glass-epoxy printed circuit
cards, all RFI proofed to make them impervious to strong RF fields; higher output level (10
dBm capability); lower distortion; automatic audio muting and transient suppression.

And - New control circuitry; improved pushbutton switches; latching connectors for
external cables; independent gain controls for cue amplifiers; up -front output level adjust-
ment; fully regulated plug-in power supply - and more.

We think you'll like Criterion 80. For a closer look, write Gates, 123 Hampshire Street,
Quincy, Illinois 62301.

HARRIS
INTERTYPE

II1=3P
GATES
A DIVISION OF HARRIS-INTERTYPE
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(Continued from page 4)

JTAC Proposes NCTSC
The Joint Technical Advisory Committee (JTAC) of the Institute of
Electrical and Electronics Engineers (IEEE) and the Electronic Industries
Association (EIA) has proposed to the Commission the formation of a
National Cable TV Systems Committee. JTAC points out the need for a

thorough review of cable television technical specifications, and
emphasizes the success of such earlier technical committees as the two
National Television Systems Committees (NTSC) establishing standards
for black -and -white and color television, and the Television Allocations

Study Organization (TASO). JTAC, however, was not active in any of these

earlier committees, nor instrumental in their formation.

The JTAC proposal was discussed at a recent informal meeting of the

Commission's staff. As a result of these discussions, it was concluded
that such a sweeping proposal should not be submitted to the Commission
until a decision is reached in the various CATV proposals now before the
Commission, including those for the adoption of CATV Technical Standards.
The JTAC proposal may, however, be taken up after the Commission acts

in CATV.

In the meantime, the Institute of Electrical and Electronics Engineers
has formed a new CATV coordinating committee under the aegis of IEEE
Division #3, which includes the IEEE Groups on Broadcasting, Broadcast
and Television Receivers, and Communications Technology. This committee

has met twice in recent months, and has become active in the development
of IEEE Standards for cable television.

AM Modulation Proposal Ready for Commission Consideration
The Commission's staff has completed a draft of a final order which would
limit positive modulation peaks for AM broadcast stations. The present

AM Technical Standards require that negative modulation not exceed
100 percent (a rather obvious requirement) but establish no limit on
positive modulation peaks. Some transmitters now being offered for
sale achieve positive modulation peaks as high as 170 percent (see 6/70

D.C.). We predicted in our March, 1971 Pompous Predictions that the
Commission would reimpose a requirement for maximum positive modulation.
Our prediction was for a value of 115 percent, whereas the document
now under Commission consideration would set the level at 120 percent;

close, but no cigar.

Short Circuits
The North American Regional Broadcasting Agreement (NARBA), which governs
AM assignments in most North American countries (Mexico excluded) has
broken down in almost all countries except the U.S. and Canada . . . An

antenna manufacturer is experimenting with circular polarization on
television Ch. 10 at Altoona, Pa. . . . Final comments have been received
on the Commission's proposal to require a VIT signal as a prerequisite
for television transmitter remote control, and the new remote control
form (Form 301-A) will be out as soon as approval is received from the
federal Office of Management and Budget (OMB) . . . A North Carolina
regional channel station employing a directional antenna has been fined
for failing to reduce power after sunset as required by the station's
license . . . Studies of the UHF TV allocation "taboos", undercut in the
U.S. by the failure of OMB to approve an FCC budget request for the
next fiscal year, are under way in Canada.

6 BROADCAST ENGINEERING



Collins FM transmitters
have the best record

for uninterrupted service.

Meet our newest:
the 20 -kW 831G-1

Collins new 831G-1 transmitter gives the quality- and economy -minded broadcaster uninter-
rupted, dependable performance.

The 831G-1 uses solid-state on -off switching and is equipped with automatic power output con-
trol. It offers front panel tuning with complete metering and control facilities on the extended
control panel. The direct FM all -solid-state exciter offers such options as stereo
multiplex and an SCA generator.

For more information, contact your Collins representative or Collins Radio
Company, Dept. 400, Dallas, Texas 75207. Phone: (214) 235-7863 (direct line).

C01.1.1 NS

July, 1971
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lassA
Mims &
dkcators!

JAMPRO HELPS YOU

PENNY PINCH
on your budget with a

New ellipitically
polarized

Perfornier
FM ANTENNA

There's a reason for the name -
it's Performance!

It delivers a power rating of one
kilowatt per bay (up to 8 bays)
and can be field trimmed for min-
imum VSWR!

Built of marine brass and copper
for lasting performance and qual-
ity. Conveniently connects to a
1%" EIA line.

Don't sacrifice quality for price-
call Jampro for the budget details
on the Performer, the FM antenna
especially for you!

(916) 383-1177

ANTENNA COMPANY

A DIVISION OF
COMPUTER EQUIPMENT CORPORATION

6939 Power Inn Road
Sacramento, Calif. 95828
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LETTERS B

License School Reply
Dear Editor:

As a new reader of Broadcast
Engineering and a relatively new
First Phone Licensee, I was inter-
ested by Mr. Nornhold's comments
in the May issue. I, too, believe
that the First Phone License should
provide opportunities to learn. Al-
though I am a graduate of one of
the "quickie" schools and in many
ways am considered a "First
Phoney" by more educated members
of the trade, I am trying to learn
more about the engineering end of
the radio broadcasting business
than the school teaches, and prac-
tical experience with station oper-
ations will indeed help.

It might be interesting to solicit
your readers' comments on the
schools that in a short time prepare
their students to pass the tests for
the "First Ticket" (Radio Telephone
First). The school I attended en-
couraged in us no delusions of
grandeur whatsover. On our first
day we were told that the school
would help us get the license . . .

it would not make us technicians or
engineers.

In view of the facts that there are
graduates of these schools who are
chief engineers (hard to believe, but
true) and that the FCC now pro-
poses to change some operator re-
quirements. What do your other
readers (especially the "real" engi-
neers who have spent much time
and money learning their craft)
think? Is a special license necessary
to separate the "sheep" from the
"goats"? Or, should we develop an
apprentice system whereby a newly
licensed operator would be required
by the station licensee to attain a
prescribed competence by training
under the guidance of the chief en-
gineer before he would be allowed
to operate equipment? If the chief
engineer can be fined for violations,
wouldn't it be worth his time to be
certain that the persons he places
in charge when he leaves the station

are qualified? And what about the
chief engineers who merely glance
at station equipment as they pass
through on their way to more luc-
rative, full-time jobs elsewhere?
(Please note that none of the diffi-
culties mentioned apply at WEED
Radio.)

I do not aspire to become a chief
engineer. My main interests are in
programming and management;
however, since I am on transmitter
duty a minimum of thirty-five hours
per week, in addition to other very
interesting jobs, I am curious about
the operation of most of the equip-
ment in my charge. Broadcast En-
gineering will help to supply some
of the information I'll need to sat-
isfy my desire to learn. Keep 'em
coming.

R. Dennis Alexander
WEEO Radio
Waynesboro, Pa.

Instructor Speaks Up
Dear Editor:

I am an avid reader of Broadcast
Engineering, and especially your
column (Letter's to the Editor), and
the technical school where I teach
is a regular subscriber. For some
time now I have wanted to make
myself heard on the subject of
"fast memory courses" and "six
week wonders", for FCC licenses.

To begin with, the first ten min-
utes of my class is used to impress
upon the student the fact that we
do not claim or attempt to make
engineers out of them in six weeks.
We do teach the information nec-
essary for a man to be a qualified
operator, and for many years it has
been my humble understanding that
this is what the FCC intended for
their examinations to prove, that a
man has the basic knowledge re-
quired to act as an operator of a
radio transmitter. True, an engineer
must also have the license. If the
equipment falls under the watchful

8 BROADCAST ENGINEERING



eye of the FCC, and the personnel
who operate it do also then so
should the personnel who have at-
tained the enviable title "Chief En-
gineer".

A man leaving this course with
his FCC license is, as an operator,
as well qualified on the job as a
BS in Electronic Engineering. And
I will say in closing, at the largest
station I have worked at, I was re-
sponsible for 40 transmitters, rang-
ing up to 60 kW. The smallest sta-
tion I have worked at had five trans-
mitters ranging up to 2 kW. If it
is electronic radio equipment, I can
operate and repair it or at least I
can learn to. And if I were in the
market for a job, that fact and my
past employment record and edu-
cational background would be what
I would rely on. Not my FCC First
Class Tickets. And it doesn't scare
me at all that anyone can obtain an
FCC Operators License. I think it
is up to the individual stations to
be critical of the qualifications of
their employees and prospective
employees, not leaving the load on
the FCC. Because the information
on those examinations, no matter
how well understood, makes no man
an engineer.

The foregoing are my opinions,
not affected in any way by the opin-
ion of my employers.

Bobby R. Ridgeway
Instructor In Licensing
Elkins Institute of Radio

Electronics
San Antonio, Tex.

Suggests Use Of WWV
For Emergency Warning
Dear Editor:

After reading Mr. Jorgensen's
open letter to the Federal Commu-
nication Commission, I think a few
things should be brought to his at-
tention. It is a matter of record that
his station is a member of Asso-
ciated Press-the same as WWNC.
The reason his station did not re-
ceive the false alert is that AP did
not feed the message from Atlanta.

Mr. Jorgensen's primary method
of receiving the alert is from
WWNC Wes tsdalsr eses *hes 012C XT.t

of the alert we received ran as a
story on AP after the matter was
clarified.

Mr. Jorgensen also states that he
could not receive an alert between
12 midnight and 5 A.M. because
WWNC is off the air, and that he
has no teletype at his transmitter
studio. I would suggest that he
either build or buy an EBS receiver
for the transmitter studio to moni-
tor a clear channel, 24 -hour station
in order to comply with FCC Rules
and Regulations.

I would agree with Mr. Jorgensen
that the system has many flaws and
that something should be done.
Maybe WWV could be the key sta-
tion, using subaudible tones for the
alert.

Glen A. Bell, Ill
Chief Engineer
WWNC
Asheville, N.C.

On Paying More,
Enjoying It Less
Dear Editor:

Now that most of us have mailed
to the FCC our annual fee for sup-
porting the Commission . . I won-
der if we the BROADCASTER
will have more say so in how the
Commission is operated? Chances
are we won't.

In addition to all the other bur-
dens attached to the backs of broad-
casters, we now have to foot the
bill, yet we, the BROADCASTERS,
have little say so in how an agency
concerning broadcasting, is oper-
ated by mostly non -broadcasters.

How can someone reg.ilate a
business he knows little about? He
can't, for this reason-the FCC
needs to be made up for more
BROADCASTERS, from all parts
of the country, small market radio
to metro -market.

More broadcasters need to voice
their approval or disapproval of the
actions of the FCC.

William K. Hoisineonn
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To anyone in broadcasting, these outstanding
technical books will pay for themselves over
and over. To give you an idea how up-to-date
they are-one of them is brand new, two were
brought out in 1970.

TELEVISION BROADCASTING:
Equipment Systems,
and Operating Fundamentals
By Harold E. Ennes
Just introduced ... this practical text is both
a basic course for new and student TV broad-
cast technicians and operators and a com-
prehensive reference volume for practicing
technical personnel. It provides all funda-
mental information needed to understand and
operate TV equipment. Detailed coverage of
all areas of the TV system include NTSC
color system, camera chains, sync gener-
ators, signal distribution, recording systems,
studio lighting, studio equipment operation,
mobile and remote telecasts, microwave relay
systems, antennas, transmitters, transmitter
operating procedures. 656 pages, hard cover.
No. 20786-$14.95

FIRST-CLASS RADIOTELEPHONE
LICENSE HANDBOOK, 3rd Edition
By Edward M. Noll
It's much more than a mere question and
answer book. Not only does it supply all in-
formation needed to progress from a 2nd to
a 1st class radiotelephone license... it is
also a comprehensive text on broadcast com-
munications with a thorough coverage of the-
ory and basic principles . . . an excellent
reference handbook. 416 pages, softbound.
No. 20804-66.50

SECOND-CLASS RADIOTELEPHONE
LICENSE HANDBOOK, 4th Edition
By Edward M. Noll
Provides all Information needed to pass the

1111,41/1   wnl,

Workshop

2nd class FCC radiotelephone exam. Ques-
tions and answers are based on the FCC
exam for Elements I, II and III, arranged for
easy study and understanding. Also covers
communications theory and practices, soh:1-
state two-way equipment, FCC Rules and
Regulations, operating practices and proce-
dures, reference data, etc. 360 pages, soft -
bound. No. 20824-66.50

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. For those readers
with no technical background sufficient
theory has been included to make the book
understandable. 192 pages, hard cover. No.
20772-$7.95

WORKSHOP IN SOLID STATE
By Harold E. Ennes
An outstanding training text, complete with
exercises at the end of each section (answers
in back of book), for all who work with solid-
state circuitry. Provides the engineer -techni-
cian trained in vacuum -tube circuitry with a
rapid, practical and effective transition to the
mastery of solid-state circuitry in all broad-
cast applications. 384 pages, hard cover.
No. 20735-$9.95

Howard W. Sams 8 Co., Inc.
4300 W. 62nd St., Indianapolis, Ind. 46268

Letters
(Continued from page 9)

VIT A Culprit
Dear Editor:

At the bottom of Page 4 of the
April, 1971 issue of Broadcast En-
gineering you asked for reports from
readers regarding audio buzz caused
by the VIT signals.

Two years ago we investigated
several such reports from our view-
ers. In each case we found a severe
buzz caused by antenna or antenna
and lead-in combinations. Antenna
orientation, proper matching, and
often more AGC voltage cured the
problem. It made us feel better that
the problems were found on other
channels, too, but we made careful
checks to be certain that we were
not cutting off RF in the transmit-
ter due to overshoot or any other
reason, just to be sure.

We concluded that severe over-
shoot caused by very high standing
waves in the receiver antenna sys-
tem resulted in IF cut-off by the
VIT signal-which gave the same
effect as transmitter over modula-
tion.

Considering the appalling devices
sometimes used for receiver anten-
nas, the awful condition of lead-in
and the unbelievable paths often
taken by 300 Ohm lead-in, we are
surprised that reception is as good
as it is. We decided to delete the
VIT signals to cure the problem.
Since that time we've had no buzz
complaints.

When we wish to check system
performance during the day, we
switch the,. VIT signals in long
enough for the necessary measure-
ments.

Curtis B. Willard
Chief Engineer
WKRG
Mobile Ala.

Units For Handicapped
Dear Editor:

In the January issue of Broadcast
Engineering I was very much in-
terested in one of your Letters to
the Editor from Rev. Larry Kine.



that might make things easier for
Rev. King. I realized that in order
to do my job well I had to take
many things into consideration . . .

1) The layout of the equipment
should be as simple as possible, 2)
each function of the equipment
should be understood, and readily
accessable, 3) each function should
be plainly marked, and 4) each
piece of equipment should be care-
fully evaluated as to the function
and subfunction it would be called
upon to perform.

With simplicity as the key, I
found that it became easier for the
non -handicapped to use the equip-
ment as well as the handicapped.
There is less equipment breakdown
and less replacement of expensive
parts.

As to information on products-
in every copy of Broadcast Engi-
neering there is a reader service
card. I have found this card to he
one of the best sources of informa-
tion. A letter to the respective corn-

pany's explaining my special needs
has also brought the help I needed.

The only problem I have is find-
ing a simple transmitter that does
away with all of the laws of elec-
tronics . and will repair itself.

George Morrell
Chief Engineer
KVOC
Casper, Wyo.

Gates Schematic Needed
Dear Editor:

I would like to ask the help of
your readers in obtaining a diagram
for a Gates Transmitter model
number 1271. This is an AM trans-
mitter, a :941 model still in oper-
ation. It uses tubes such as 45's,
2A3's. 805 & 814's. Also a dia-
gram for a Gates Model 31 broad-
cast console.

Hollis M. Suber
WPAX Radio
Box 129
Thomasville, Ga. 31792

Military Clearance

Fairness Doctrine Tested
In response to two complaints of

Fairness Doctrine violations directed
at Armed Forces recruitment an-
nouncements, the Commission has
found that no violations have been
demonstrated, and has denied the
complainants' requests for free time
to respond to the announcements.

The complaints were filed by the
Citizens Communications Center, in
behalf of Hunter College National

crones getsthe sqnfrom his monitor....

pas into his windup....

Student Association Peace Commit-
tee, against WNBC-TV, New York,
N.Y., and the Citizens' Organiza-
tion for a Sane World, Inc., against
WRC-AM-FM, Washington, D.C.

It was alleged that the announce-
ments presented the viewpcint that
regular military service "is a highly
desirable endeavor for a young
man," and that the stations, in vio-
lation of the Commission's Fairness
Doctrine, refused to grant time, on
an approximately equal basis, to
present spot advertisements giving
the opposing point of view.

The Commission said that while
it recognized that a decision whether
to enlist involved the weighing of a
number of different factors, it could
not find that the recruiting adver-
tisements raise a controversial issue.
It noted that on June 4, 1970, the
Commission had ruled in response
to similar requests that free time
need not be afforded to "answer"
recruiting announcements . . . San
Francisco Women for Peace, 24
FCC 2d 156 (1970); David C.
Green, 24 FCC 2d 171 (1970); and
Alan F. Neckritz, 24 FCC 2d 174
(1970).

Worth repeating:
"The most comprehensive

and authoritative
reference volume
on audio ever published!"

Updated 2nd Edition

AUDIO
CYCLOPEDIA

By Dr. Howard M. Tremaine
 1758 tact -filled pages
 Covers more than 3500 topics
 Over 1800 illustrations
 Completely updated content

It's a library in one handy volume! Fully up-
dated to include latest developments, right
down *o the newest solid-state and integrated
circuits. Gives you concise, accurate explana-
tions of all subjects in the fields of acoustics,
record ng and reproduction ... with each sub-
ject instantly located by a unique index and
reference system.

It's the indispensable, complete reference
book for anyone associated with or interested
in the audio field. 20675-$29.95
25 sections! Contents include: basic principles
of sound: acoustics, studio techniques and
equipment; constant -speed devices, motors
and generators; microphones; attenuators;
equalizers; wave filters; transformers & coils;
sound mixers; VU meters; tubes, transistors &
diodes: amplifiers; disc recording; cutting
heads; recording & reproducing styli; pickups;
magnetic recording; optical film recording; mo-
tion picture projection equipment; speakers,
enclosures, headphones & hearing aids; power
supplies; test equipment; audio -frequency
measurements; installation techniques; special
charts & tables.

r

L

10 -day FREE EXAMINATION

Howard W. Sams 8 Co., Inc. BX 071
4300 West 62nd St.
Indianapolis, Indiana 46268
0 Send me AUDIO CYCLOPEDIA (20675) for 10 -
day examination, without cost or obligation. I will
send $29.95, or will return the book within 10 days.
(Include sales tax where applicable.)
0 I enclose $29.95 payment. Send my copy post-
paid with full 10.day refund privilege. (Include
sales tax where applicable.)

Name (Print)

Address

City State_ZIp._

July, 1971
Circ  Number I I on Reader Reply Card



ITH NEWS

FCC Rules On Indy 500 Showing
Network television broadcast of the 1971 Indian-

apolis 500 Motor Race on a delayed basis will not
place any restriction on release of the race on a sub-
scription basis in future years under present rules, the
FCC has ruled.

The Commission pointed out that under a pending
rule making (Docket 18893, July 1, 1970, 35 Fed. Reg
11040) sports events would not be eligible for subscrip-
tion showing in a community if it had been televised
there live or delayed on a nonsubscription, regular
basis during any one of the five years preceding pro-
posed subscription showing.

The Indianapolis Motor Speedway Corporation asked
for a ruling from the Commission to determine whether
Sections 73.643(b)(2) and 74.1121(a)(2), governing the
transmission of sports events on a subscription basis
over -the -air or by cable, applied to the delayed broad-
cast of the Memorial Day Race. The rules prohibit
subscription showing of sports events broadcast live,
on a nonsubscription, regular basis in a community

during the two years prior to the proposed subscrip-
tion showing.

The rules are intended to prevent STV and cable
from "siphoning" sports events from conventional tele-
vision and making the public pay for programs formerly
received without direct charge.

The 500 in its entirety has never been broadcast
live to the public on either a conventional or subscrip-
tion basis. Full length, live pictures and descriptions
of the race have been available to the public on closed
circuit television in theaters for the last seven years.

The Commission said that sports events televised on
a delayed basis may be "siphoned" under present rules.
Under the proposed rules in Docket 18893, however,
sports events would be ineligible for subscription show-
ing in a community if it has been televised there either
live or delayed on a nonsubscription, regular basis,
during any one of the five years preceding proposed
subscription showing.

STEREO IN STYLE

No job is too big or too small! The function and styling of the
new AS -30B stereo audio console are exclusive in its price
range. Rugged cast metal construction and special pots for
longer life mean superior quality. Delicate pin -striping and the
gleam of spun aluminum really set it off.
And, it's feature -loaded. Fast pushbutton controls, auxiliary
switches and much more come standard.
Write or call for the whole AS -30B story. $850

Pt TA ELECTRONIC CORPORATION
5851 FLORIN-PERKINS ROAD, SACRAMENTO, CALIFORNIA 95828 (916) 383-5353
VMS SOUTHLAINN LANE, ROCKVILLE, MARYLAND REMO (301) 424-2920

A T,,,..1uN OT COMPUTER EQUIPMENT CORPORATION

Circle Number 12 on Reader Reply Card

Microwave Tests
Set To Measure

Rain Attenuation
A single hop transmission link in-

stalled near Montreal recently will
be used to measure microwave at-
tenuation caused by rainfall. This
program may affect the design of
future microwave radio -relay trans-
mission systems which will operate
above the 10 GHz region.

The cooperative Canadian pro-
ject brings together the Communi-
cations Research Centre, McGill
University and Bell -Northern Re-
search in a three-phase program,
the first two phases to run concur-
rently. In these, the results of past
attenuation studies in the lower fre-
quencies will be surveyed and extra-
polated for higher frequencies, and
the resulting values will be tested
experimentally using the McGill
weather radar to gather rainstorm
information on an experimental
transmission system operating dur-
ing rainfall. The third phase will
geographically extend the findings
to cover all of Canada.

For frequencies below 10 GHz

12 BROADCAST ENGINEERING



Automatic recording receiver undergoes final adjustment.

where long path lengths are used,
multipath type of fading is the dom-
inant mechanism. Above 10 GHz,
fading due to rainfall attenuation
plays an important role as the fre-
quency increases. Since shorter hops
are required, the multipath fading
soon becomes insignificant and rain-
fall attenuation is the dominant fac-
tor.

Data for phase one are readily
available. Meteorological observa-
tions of rainfall with the tipping -
bucket type of rain gauges have
been made in the USA since the
turn of the century and in Canada
for 50-60 years. Most of these re-
cordings are available from Federal
weather bureaus, but since they are
for point rainfall rates, and design-
ers need path average rates, exist-
ing records are not directly applica-
ble to radio -relay systems. Also
needed are the extreme values of
very short duration. Since these are
not adequately recorded by a tip-
ping -bucket rain gauge, additional
data must be collected.

Phase two will use the McGill
radar station, situated west of Mon-
treal, which has a 30 -foot diameter
antenna rotating about a vertical
axis once every 10 seconds. The
radar will measure signal reflections
due to rain cells in the path of the
experimental microwave link, sited
some 20 miles away. This five mile
long microwave link has been
equipped with special solid state
transmitters and receivers to mea-
sure path loss during rainstorms.

Using this information, optimum
path lengths, which are very sensi-
tive to attenuation, can be designed
more accurately.

In addition to the attenuation
studies, this link will be used to in-
vestigate the problem of microwave
polarization. Droplets in a rainstorm
rotate the angle of polarization of
any transmitted signal, thereby caus-
ing interference. To measure the
extent of this effect, two signals,
polarized at right angles to each
other will be transmitted along the
link. The measurements will help
determine the amount of interfer-
ence between the signals, an effect
which cannot be deduced from the
radar results.

At the conclusion of the experi-
ments, data will be tabulated to de-
termine parameters for optimum
hop length and design criteria for
high frequency radio systems.

CCA To The Rescue
Radio Station WLFH, Little Falls,

N.Y. was completely destroyed by
fire on Saturday, May 22nd. Thirty-
six hours after being notified, CCA
Electronics of Gloucester City, N.J.,
with the support from its Radio
affiliate W AB Y , Albany, N.Y.,
completely re -equipped this station
with a new transmitter and operat-
ing studios. WLFH was back on the
air with full power the following
afternoon at 4:20 P.M.

WE HAVE
ALL THE RIGHT
CONNECTIONS.

T

A "simple" microphone extension
cable isn't so simple. Not if it's
go.ng to match today's phase ac-
curacy and continuity requirements!

At Gotham, we start with double
RF shielded, 3 -conductor cables
made to Neumann's tight specifica-
tions. And we attach Switchcraft
"Q G" (XLR compatible) connectors
with a special technique, so the
connector shell is grounded.

Our price? Practically what you'd
pay for cable and plugs alone. Ten
feet, $7.50. Twenty-five feet,
$10.50. Fifty feet, $16. One hun-
dred feet, $27.

Order through your Neumann
Microphone Dealer. Or from Gotham
directly.

/d=k\
AUDIO CORPORATION

2 West 46th Street, New York, N Y 10036
(212) 265-4111

17:0 N. LaBrea Ave., Hollywood, CA 90046
(213) 874-4444

Monitoring Systems
that give you everything!
 FUNCTION  PERFORMANCE  ACCURACY

RELIABILITY VERSATILITY  ECONOMY
CALL OR WRITE ARNO MEYER
BELAR ELECTRONICS LABORATORY, INC.
DELAWARE AND MONTROSE AVENUES, UPPER DARBY, PA. 19084  BOX 83
(215) 189-0550
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ITT Scientist Probes

Future Communications

New ways in which the telephone will be used, the

extent to which videophones will gain acceptance, the
prospects of data displays in the home, and many other
aspects of telecommunications over the next 30 years
were outlined by Dr. Henri Busignies, chief scientist
of International Telephone and Telegraph Corporation.

Dr. Busignies spoke before the annual meeting of
the Industrial Research Institute, Inc., which awarded
him their medal for "outstanding accomplishment in,
or management of, industrial research which contrib-
utes broadly to the development of industry or the
public welfare."

Technical advances mentioned by Dr. Busignies
ranged from new services from the telephone network
to be introduced in the near future, to electronic mail
and simultaneous translation of languages. These will
need further technical development and careful eco-
nomic consideration before they are widely applied,
Dr. Busignies said.

Regarding public telephone network development in
the next decade, he concluded that 10 to 30 percent
of subscribers will be using such facilities as call trans-
fer, call waiting tone, abbreviated dialing, and confer-
ence calls by 1980. By then, electronic exchanges will
service more than half of the USA, he indicated.

Videophones?
Video telephones, however, are another matter. They

involve exchange switching of an entirely different type
-broadband switching. Although technically feasible,
this is complex and costly. A one -percent market intro-
duction would call for an investment equal to that of
the entire present no -picture telephone system. Thus,

a 2 -to -5 -percent use by the year 2000 in the U.S. would
be an "enormous achievement."

Dr. Busignies said that, although the technology
will be available for advanced applications, many coun-
tries will have to consider carefully what they can
afford. He predicted however, that computer assistance
to individuals and organizations would grow. In educa-
tion, for instance, he said the 5 -to -10 -percent of
students in high schools would be using it by 1980,
and many more by the year 2000.

Private telephone exchanges integrated voice and
data facilities were another of Dr. Busignies "nearer -
future" predictions. The user would have dialing access
to various computerized information files as well as to
present-day telephone services.

Touching on satellites and cables, Dr. Busignies

made the point that although the technology for multi-
access satellites was available, administrative agreement
on their use presents "a large international diplomatic
problem." He predicted that coaxial cables, waveguides,
and optical fibers will have to assume the greatest role
between high -traffic areas of the world. "There is no
radio -spectrum saturation on cable or optical -fiber

systems," he stated.

new production techniques
Rotating
quad split

Rotating
split
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fa
A family of windshield wipes (8)

Enjoy the competitive edge in your market
with these exclusive production
techniques.
Write or call: 812/332-7251

10
SARKES TARZ IAN, INC.
Broadcast Equipment Division
Bloomington, Indiana 47401

FCC Clarifies Stance
On Adequacy Of
Community Surveys

Replying to a letter from Tom
Dargan, Station Manager of tele-
vision station KATU in Portland,
Oregon, the Commission has em-
phasized that "an individual licensee
is solely responsible for the ade-
quacy of its survey of community
leaders." It said "each licensee's
survey must meet all the require-
ments of the Primer," which "con-
templates a person -to -person dia-
logue between the decision -making
personnel of the licensee and the
community leader being inter-
viewed."

Dargan had requested an opinion
as to the adequacy of a plan of
several licensees in Portland to con-
duct joint interviews of community
leaders to ascertain the needs and
problems of the community, in order
to make a thorough canvass with
the least amount of inconvenience
to community leaders and undue
strain on broadcasters.

The proposal provides for com-
pilation of a master list of commu-

Circle Number 14 on Reader Reply Card
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nity leaders from which a group of
25, picked at random, would be in-
vited to attend a meeting, with each
to speak for the group or organiza-
tion he represents. To take credit
for the interview, broadcasters of
management level would be required
to attend. Other leaders on the list
would be invited to later meetings.

The Commission pointed out that
in a recent letter to Ves R. Box of
Station KDFW-TV, Dallas, Texas
(28 FCC 2d 265 (1971)), that he
would be free to use a method he
had suggested for joint consultation
between each community leader or
official and as many station repre-
sentatives as cared to participate
to determine community problems,
although each licensee was still re-
sponsible for the results of his own
survey. "Our concern . . . was in
saving time for the community lead-
ers, not necessarily for station rep-
resentatives," the Commission said.

The Commission pointed out that
interviews of groups of community
leaders by groups of licensee repre-
sentatives could inhibit the "free
flow of communication" which is
vital to draw out real problems. It
said "There may be a tendency on
the part of those leaders interviewed
to be more influenced in the pre-
sentation of their ideas by the pres-
ence of other leaders than might be
the case in person-to -person con-
tacts."

Most Powerful Xmtr
On Air At WDCA-TV

The world's most powerful tele-
vision transmitter, a 220,000 watt
UHF model, built in Quincy, Ill.,
by Gates Radio Company, is now
on -the -air in Washington, D.C.

Station WDCA-TV, UHF Chan-
nel 20, signed on with the Gates'
BT -220U as scheduled when Dean
Burch, Chairman of the Federal
Communications Commission,
pushed the button during inaugural
ceremonies held at the station.

According to Lawrence J. Cer-
von, Vice President -General Man-
ager, "This has been the most chal-
lenging and important project in the
49 year history of Gates Radio
Company. The design and manu-
facture of the world's most power-
ful television transmitter was a
companywide team effort involving
every department of Gates."

To operate the BT -220U trans-
mitter requires one million watts
of electricity which the Washington
power company will provide WDCA
on a continuing basis. When oper-
ating, the BT -220U ejects enough
heat to warm comfortably 30 large
homes for a year, and consumes as
much electrical power as most small
towns.

It is the first time that four 55
kilowatt klystron amplifiers have
been harnessed for 220 kilowatt
visual output. The function of each
of these klystrons is to take less than

a single watt of power and convert
it to 55,000 watts! With four kly-
strons performing the same func-
tion, the end result is 220 kilowatts
. . . a power gain of over 100,000
times per klystron tube. An addi-
tional klystron tube is used as the
aural amplifier.

W DCA-TV's decision favoring
such a dramatic increase in power
. .. the BT -220U replaces a 60 kilo-
watt transmitter . . . resulted from
an interest in upgrading the station's
coverage and improving the quality
of reception.

EDO
33 Different Models of
Cartridge Tape Equipment
...More Than All Other
Companies Combined!
SPOTMASTER, the first name in cartridge tape, is now the last
word in comprehensive variety and value. Today there are more
different SPOTMASTER cartridge tape models than anyone else
makes ... more than everyone else makes. For instance:
8 models of mono single cartridge
recorder/players (including
3 delayed programming models)

4 motels of mono single
cartrilge players

3 models of stereo single
cartridge recorder/players

3 models of stereo single
cartridge players

2 models of multi -cartridge
recorder/players

13 models of multi -cartridge
players (in units of 3, 5, 6, 9,
10 & 15 decks)

These are standard models, augmented by still more units for
industrial and specialized applications. We can't begin to de-
scribe them all here .. . so query us on your letterhead and get
compete information about the best cartridge tape equipment
in the world, and the widest range of accessories, supplies and
auxiliary products, too!

BROADCAST ELECTRONICS, INC.
A Filmways Company

8810 Brookville Road, Silver Spring, Maryland 20910 (301) 588-4983
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CAN SCOPE

Local Origination

The On -Again Off -Again FCC Rule

Follow the bouncing ball. That's
the game, and its name is local
origination. Now you see it, now
you don't.

Some operators want it, others
don't. Some can't afford it, others
prosper by it. But whatever it is,
and no matter who has it, the FCC
still has two shots left at controlling
Cable and originations: Take it to
the Supreme Court and if it fails
there, try Congress for legislation
giving the FCC the kind of regula-
tory power it says it needs.

As it works out, about every
time a decision is given, a test case
is scheduled. Obviously, the Com-
mission knew some time ago that
this "prove it to me" attitude of
conscientious operators would throw
the brakes on the industry. Some
feel now that if this latest decision
were pushed to the limit, it could
mean state regulation ... which is
mystifying, since it would put the
operators in a greater two-way
stretch.

Quarter Finals
A U.S. court of appeals has over-

turned the FCC's order requiring
cable systems with 3,500 or more
subscribers to originate local pro-
gramming. Following that decision,
the NCTA issued the following
statement.

The Court of Appeals for the
Eighth Circuit in St. Louis unani-
mously ruled that the FCC's order
"goes far beyond the regulatory
power" conferred upon it by the
Communications Act and earlier
court decisions. Midwest Video
Corp. had appealed the FCC order.

In effect, the court's decision
means that no existing cable sys-
tem can be compelled to originate.
The FCC has apparently not yet de-
cided whether or not to seek Su-

preme Court review of the appeals
court decision.

In its ruling the circuit court did
not act on Midwest Video's appeal
of pay cablecasting rules and rules
governing program origination by
all CATV systems. The three -judge
court declared that having been
granted its petition on the com-
pulsory origination rule, the cable
firm no longer had standing to con-
test the other orders.

In overturning the cablecasting
requirement the court, in a 15 -page
decision, basically relied on the
Communications Act and court de-
cisions in the Southwestern and
Fortnightly cases.

It noted that the FCC has no di-
rect authority to regulate cable, that
it does not receive limited authority
in the Southwestern decision, but
that such authority is restricted to
that "reasonably ancillary to the ef-
fective performance of the Commis-
sion's various responsibilities for the
regulation of television broadcast-
ing."

"The compulsory origination rule
here," the court said last week,
"goes far beyond the regulatory
power approved in Southwestern
Cable Co. The traditional CATV
operation differs greatly from that
of originating programs. For origi-
nation substantial investment in en-
tirely new and different equipment
is required. Additional personnel is
needed for program origination. The
record, as the Commission impliedly
concedes, provides no accurate esti-
mate of the increased cost that
would be involved.

The court also said that the Fort-
nightly holding whereby the CATV
operator is not a broadcaster and
that the operation falls on the view-
er's side of the line "affords strong
support for the petitioner's conten-
tion that the Communications Act

does not authorize the FCC to com-
pel program origination. We find
no balance of public interest which
requires stretching the Act to con-
fer such authority. In so holding,
we are not passing on the power of
the FCC to permit CATV's to or-
iginate programs and to prescribe
reasonable rules for such CATV
operators who voluntarily choose to
originate programs."

With respect to the pay-cable
rules and rules governing program
origination the court noted that "pe-
titioner has stated that it has no
intention or desire to cablecast.
Since we have held that petitioner
cannot be compelled to cablecast,
it would appear that petitioner has
no standing to challenge such rules.
Moreover, some rules are still be-
fore the Commission on petition for
reconsideration filed by other par-
ties. Under such circumstances, we
pretermit consideration of the va-
lidity of the rules promulgated with
respect to CATV operators who
voluntarily elect to cablecast."

Cable On Power Poles
In other court actions, Cypress

Cable TV has finally made its case
with the Supreme Court in Ohio.

The Supreme Court of the State
of Ohio rendered a landmark de-
cision involving cable television, it
was announced May 19 by Don F.
Shuler, president of Cypress Cable
TV of Ohio, Inc.

In reversing the State Court of
Appeal's ruling, the Supreme Court
ruled that cable operators have the
right to use power and telephone
company poles; all easements per-
taining to those poles may be as-
signed to cable TV operators.
CATV companies customarily at-
tach their cable and amplifiers to
utility poles under joint use agree-
ments.

16
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The test case involved the ques-
tion of whether or not the Ohio
Power Company could be restrained
by the courts from permitting Har-
din Cable Television Company (now
Cypress Cable TV) from using the
power company's poles located on
private property.

A group of four residents of Ken-
ton, Ohio (where Cypress Commu-
nications Corporation's subsidiary
operates a cable TV system) con-
tested in the issue in the courts. Had
the Court of Appeals' ruling been
upheld by the Ohio Supreme Court,
it would have forced all cable op-
erators in Ohio to individually ne-
gotiate easements with local prop-
erty owners. The case will have wide
interest in other areas of the United
States, where the question of ease-
ment rights is a contested issue.

In unanimously reversing the
judgement of the Court of Appeals,
the Supreme Court concluded that,
"An easement granted to a power

company, 'its successors, assigns,
lessees, and tenants to construct,
erect, operate and maintain a line
of poles and wire for the purpose
of transmitting electric or other
power, including the purpose of
transmitting electric or other power,
including telegraph or telephone
wires,' is, by its terms, apportion-
able and that the grantee of such

N MUD /T.1-- 77-1/S CAmEXA cAt//1.4A17X2S.
/ CAN SODADCArr "

easement may by sub -lease assign
a portion of its interest in the ease-
ment to a television cable company.
In such case, the attachment of the
television cable constitutes a use
similar to that granted in the ease-
ment and does not create an addi-
tional burden on the land of the
original grantor."

Meanwhile . . .

The Commission has decided to
request the Solicitor General of the
United States to seek a writ of cer-
tiorari in this case. Pending the out-
come of further judicial review the
Commission is suspending applica-
tion of Section 74.1111.

This suspension, of course, does
not affect the right of CATV sys-
tems to cable -cast upon a voluntary
basis, or to make channels avail-
able to local citizens, nor does it
affect the continuing applicability of
other rules governing cablecasting
operations.

First Production 2 -Way Tap!
ATC leads the way with the Model 3000
< 2 -WAY > TECH -TAP II. Available for
immediate delivery the 3000 is designed to
accomodate any available or currently pro-
posed CATV electronics. All of the out-
standing features of the reliable TECH -TAP
Line are retained or improved.

This advance in the existing art is due to
improved production techniques, pioneered
by ATC, to provide a true full capability
bi-directional CATV tap with superior per-
formance . . . ALL AT NO INCREASE IN
PRICE!

Write for our Applications Folder TODAY.

AMERICAN TECHNOLOGY CO.
3630 WEST CLARENDON ST., PHOENIX, ARIZONA 85019 (602) 272-6192
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Two -Way System Ready In Kansas City

TeleCable Corporation began
testing two-way television in a sub-
urb of Kansas City on June 23.

For the first time in the U.S., a
disabled child will be able to work
from her home via cable with a
teacher in a classroom. They will
be able to both see and hear each
other.

The experiment was made pos-
sible by the development of a ter-
minal unit by Vicom Manufacturing
of Dexter, Michigan, and the in-
creased sophistication of cable tele-
vision equipment.

The disabled child will be able
to "raise her hand" in the classroom
by punching a button on a terminal
in her home. The teacher can
answer by punching a button on
a terminal in the classroom and the
two can then converse. The teacher
will be able to see the child on a
TV screen in the classroom.

The system is designed so that
one teacher can handle many chil-

dren on one circuit, creating, in

effect, a classroom. School districts
would eventually realize substantial
savings in time and money because
a teacher would not have to go to
each child's home for tutoring
purposes.

The operation will be handled by
a computerized switching and con-
trol network in the TeleCable con-
trol room.

On the same day that the child
gets her two-way television lesson,
an Overland Park housewife will
demonstrate shopping from her
home through two-way television
with the cooperation of a Sears
Roebuck store in Overland Park.

Sears will put on three live
presentations-a fashion show and
two presentations of specialty items
-and the housewife will be able to
make choices on the spot, such as
quantity, color and size, by punch-
ing her terminal.

A high speed printer at Sears

PRESTIGE CONNECTORS

the REAL WINNER!
Our new prestige line of seized -

center -conductor connectors was
designed to return profits to you

hrough quality, reliability and
ease of installation. Call us for

all your connection needs.

rt ngin o.,
3700 North 36th Avenue
Phoenix, Arizona 8501 ---

e: (6021 2-687 --.-

C

will give an instantaneous printout
of the housewife's name, and ad-
dress, and her order through pre-
arranged codes.

Other experiments will include a
fire and burglar alarm network and
an opinion survey, but the emphasis
in the initial test period will be on
the education of disabled children
in the area. Overland Park, a city
of 75,000, has more than 200 chil-
dren who are unable to attend
school regularly because of some
disability. (There are more than two
million in the nation.)

TeleCable officials are working
with the local school district to set
up a network so that handicapped
children can actually participate in
classroom work du ring regular
school hours.

If the experiment proves success-
ful, the school system will seek an
educational grant to make the ex-
periment permanent. TeleCable will
then extend two-way television to
other areas it has under franchise.
All costs for the current experiment
are being borne by TeleCable.

TeleCable is a subsidiary of
Landmark Communications, Inc. of
Norfolk, Virginia. Landmark pub-
lishes six newspapers in North
Carolina and Virginia. TeleCable
holds 14 cable antenna franchises
throughout the country.

Tired of
Hand -Me -Down

Copies of
Broadcast Engineering?

As a member of the broadcasting
industry you probably qualify to

receive your personal copy of B.E.
FREE! We have enclosed a post-
age -paid reader service card for
convenience-see back section of
this issue. Just complete the card
and drop it in the mail box. We'll
do the rest.

If this is your personal copy of
B.E., why not pass along the read-
er's service card to an interested
friend? (Remember, he must be in
the broadcasting industry).
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PROOF
POSITIVE

AEL's CATV EQUIPMENT IS BEST!

Napes it.)ydr)to Consolfanti
P.O. Elox 285

Penne. 18946
PHONE 716-968-4403

February 26, 1971

Mr. Louis N. Seltzer, PresidentChester County
Cable Company809 East Lincoln

HighwayCoatesville, Pennsylvania
19320

Dear Lou:

With little doubt, we can now say that the Coatesville
system meetsall of the critical technical objectives for a high channel capacity system.From my observations,

the minor corrections
made to the systemby AEL have cleared up the remaining

problems.
During these

visits to the system, including
the most recent one withNCTA and FCC officials,

system distortion characteristics
were closelyexamined with my spectrum analyzer. The system distortion productswere as good and In fact better than other systems I have recently

examinedusing the latest push-pull amplifiers.
Again, my congratulations

and best wishes for the continued successof your CATV plant.

Sincerely,

f.)61Jet elitia6t4
fo`

Walter S. Wydro, President
CATV COMMUNICATIONS

 RECEIVERS  UHF- VHF
AMPLIFIER SYSTEMS

fff1L 46"2270
AEI. COMMUNICATIONS CORP.
The CATV Subsidiary of AL.MERICAN MLECTRON1C LABORATORIES. INC.
P.O. Box 507  Lansdale, Pa. 19446  (215) 822-2929  TWX: 510-661-4976  Cable: AMERLAB
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Film in local Origination
Part I of a 4 -part series

By John A. Pistor*

If you're in the cable television
business today, you must look ser-
iously at the potential in local orig-
ination, despite the fact that any re-
quirement for CATV local origina-
tion by Federal or state authority
is a major regulatory question mark.

The cablecaster, with the ability
to transmit over many channels, en-
joys an unparalleled opportunity to
develop a unique role in his com-
munity as a truly "neighborhood
communications center."

Utilizing existing local origination
facilities-live, film, videotape-the
cablecaster has unlimited source
material at his command within his
own community to offer program-
ming that can compete heavily with
commercial stations in his area.

CATV in-depth coverage of local
events that never appear in the met-
ropolitan media can stimulate two
potential income sources: subscriber
fees and additional ad revenue as
local sponsors seek exposure during
popular CATV programming.

There are substantial profits
*Eastman Kodak Company

awaiting the cablecaster who can
produce a 'commercial package' and
sell it to local advertisers at a low
cost, including ad message and vis-
uals in slide or motion -picture for-
mat.

Not all programming need be
locally originated. There are almost
limitless resources for original pro-
gram material for CATV-fresh,
exciting, appealing-in existing
16mm films. Many of these motion
pictures are available free of charge
and cover popular topics, from
fashion and gourmet cooking to
sports and travel in faraway places.

Making More Money
Some cable systems are presently

generating as much, or more, in-
come from their local origination
activities as from their subscriber
fees. For example, one cable system
in North Carolina, with 800 sub-
scribers, reports that they are sell-
ing local sponsors a commercial spot
package-three slides and a 30 -
second audio track-at $30 a
month for continuous rotation show-
ing as the camera sweeps across
the weatherscope. At last count,
there were 20 advertisers whose
messages were repeated once every

half-hour on the weather channel.
Total income to the system: $600 a
month.

This CATV operation used a sim-
ilar format, slides and audio track,
to gain both public relations and
advertising mileage from sponsor's
messages during a recent two-and -

a -half-hour cablecast of the 25th an-
niversary celebration of the VFW.

As the general manager puts it,
"In all, we sold 60 sponsors a four -
spot package, including two slides
and a recorded patriotic message
for each. The ad revenues were im-
portant, but we gained even more
recognition for our cable system
through the public relations value
of the whole project-the cablecast
itself and the advertising tie-in."

Potential response from viewers
and sponsors to CATV local origi-
nation, in terms of increase sub-
scriber and advertising income, can
be a powerful incentive to a cable
manager.

Viewer Interest
Even a small cable system that

has any kind of studio transmission,
such as weatherscope or stock mar-
ket ticker, can get into local origina-
tion with available equipment. Live,

20
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Why is Norelco the magic
word in television?

Probably the single most important factor is the spectacu-
larly successful performance of the most wanted, most used
-and of course, most imitated-Norelco 3-Plumbicon'
PC -70 color camera.

But beyond that, discerning TV practitioners have found
Norelco systems the direct route to excellence in an exciting
variety of applications. In schools and universities, Norelco
systems are extending the teacher's reach, with live and
taped instruction. Coupled with microscopes on the one
hand and telescopes on the other, Norelco cameras are
showing us the invisible, and transporting us to the distant.

At the Fernbank Science Center Observatory, a tiny
Norelco monochrome camera helped NBC show the Moon's
surface to the world during a lunar landing.

In California, a midget Norelco camera provided continu-
ous coverage of a front-page trial for overflow journalists
outside the courtroom.

In dimly lit Mission Control, a Norelco color camera was
eyes for the Earth's population, peering over the space
team's shoulders.

Norelco cameras multiply men's senses by monitoring

heavily trafficked highways, bridges and tunnels. They help
the night nurse guard precious lives in the nursery and in-
tensive care. They stand sentinel over doorways and corri-
dors, stockrooms, warehouses and parking areas-even in
utter darkness. They keep an eye on priceless paintings, and
they are the vital link in a great hospital's "tele-diagnosis"
system.

The self -same monochrome camera that captures the
Moon through a Fernbank !elescope is showing a golfer the
error of his ways at the club. And the self -same color camera
that brings you Walter Cronkite is helping teach tomorrow's
doctors and dentists at the University of Texas Medical
Branch.

Reliability-Performance-Professionalism.
In television, the magic word is Norelco. The way we strive

to serve our customers is the best indicator of how dearly
we value our reputation.

These cameras are only part of our full line of Norelco
color and monochrome origination systems. We can help
you most if you describe your particular needs or goals.

High-performance Norelco viewfinder cameras for a variety of purposes

VF -150 Vidicon camera is an adapta-
tion of the fully automatic Norelco
Mini -Compact. An extremely simple -to -
operate self-contained camera, it has
a 5" viewfinder and features perfect
interlaced scanning.

LDH-0200, is the top -of -the -line mono-
chrome camera, has the 1" separate- mesh
Plumbicon tube (or Vidicon). solid-state
plug-in circuitry, 61/2" view- finder.
Optimum performance for studio, field and
laboratory. 10:1 Angenieux zoom lens.

Norelco color at economy prices!
The LDH-1 Norelco Compact Color
Camera is an unusually stable. 3-
Plumbicon' (or Vid.con) camera that
brirgs faithful live and film color within
easy reach of cable, educational and
business TV. The real thing, it com-
prises the major design advantages
of the PC -70.

VF -250 monochrome viewfinder
camera provides a choice of Plumbicon
or Vid con sensor, various zoom lenses,
5" viewfinder. Transistorized circuitry.
Remarkably versatile and reliable.

'Reg. TM N. V. Philips of Holland

Norelco
' ' I '  "
A NORTH AMERICAN PHILIPS COMPANY One Philips Parkway

Montvale, N.J. 07645 (201) 391-1000
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in -studio programs, such as panel
discussions on important local
events and issues, interviews with
prominent local officials, and on -
camera commentaries by system
personnel, can be very popular with
people who are looking for a little
more out of television than mun-
dane entertainment.

However, continuous live, in -stu-
dio programming can become vis-
ually dreary. Today's sophisticated
viewers, who have immediate ac-
cess to spectacular productions and
on -the -scene telecasts from commer-
cial and public television, want to
go where the action is. A steady
diet of live, in -studio local origina-
tion could be a system's undoing.

As one cablecaster puts it, "We're
at the stage in the television indus-
try where people expect to see the
highlights of important events, not
just hear about them. CATV must
compete in the same arena."

The proper balance of program-
ming locally originated outside of
the studio, live or video-taped in -
studio programming, and "canned"
film programming can economically
fill an entire programming day. The
advertising revenue that can be gen-
erated from local merchants and
businesses is virtually unlimited.

Consider for a moment the im-
pact upon parents of seeing a filni
on television perhaps shot at a local
school, one in which their son has
participated. Then consider the im-
pact upon their friends, their son's
friends, their family doctor, the
owner of the grocery store they
shop at every week. . .

Speaking of grocery stores, con-
sider the impact upon the store
owner who purchases a 30 -second
spot commercial on cable television
that was filmed in his store. Think
of the impact upon any local mer-
chant who knows: one, that the
commercial will be filmed on his
premises, and two, that the audi-
ence his commercial will be reach-
ing is the immediate community
where his store is located. Add to
that film's relatively low cost that
will permit merchants to buy com-
mercial time on cable where they
might not be able to afford the
higher advertising rates of commer-

cial television stations.
With film, it isn't difficult to go

into a local merchant's store, or the
mayor's office, or a neighborhood
school, or to an area park or athletic
field. A film crew of one or two
people can usually adequately cover
any event on color film with sound.
The equipment itself is lightweight,
portable, and not dependent upon
external power supplies (other than
for lights, if they are used). It can
go anywhere, anytime and be ready
for use on a second's notice. If a
photographer needs to climb a tree
to shoot an overall view, he can do
it with a portable hand-held 16mm
camera.

Film is quite versatile. The same
color film, with the use of filters,
can be used in bright sunlight or
indoors under low -light conditions.
If lighting conditions are extremely
low, the film can be exposed 'as if
there were more light and the
"pushed" in processing to compen-
sate for the difference in exposure,
giving the cablecaster a useable pic-
ture where he might normally not be
able to obtain one.

System Expenses
The film equipment itself is rela-

tively inexpensive (although very
expensive equipment can be pur-
chased). For example, a small,
hand-held 16mm motion -picture
camera and a lightweight audio tape
recorder are all that's necessary for
shooting most situations. If lights
are required for a shooting assign-
ment, lightweight, portable lighting
`kits' are available.

Editing equipment is also inex-
pensive and editing itself can be a
relatively simple process. The edi-
tor merely clips and splices film
wherever necessary. He sees every-
thing he edits out as he edits. There
is little 'guesswork' involved in edit-
ing film.

Film definitely offers a number
of advantages in local origination
outside of the studio. It can pro-
vide the cablecaster with low-cost,
color coverage of hard news and
events taking place in the commu-
nity. It can also provide low cost
advertising that can produce many

times the revenue generated through
subscriber fees. And film process-
ing is no longer the 'hassle' it once
was many years ago. In most areas
of the country today, sound, color
film can be processed and ready to
go on the air within a few hours.

Film is a standard. A 16mm film
can be purchased, processed and
projected (on a movie projector or
on a telecine chain) anywhere in
the world. Duplicate prints can be
made economically in small or large
quantities. Many cablecasters have
already discovered valuable subsidi-
ary uses for film, such as public
showings at community meetings.

If one were to add up all of the
film photographed for television in
1970 alone, he would have more
than 300 million feet of film, which
would take him 15 years, without a
break, to view!

Increasingly, more cablecasters,
as they get into local orignation and
a heavier usage of film for location
coverage are finding the tremendous
profit potential available in film.
Many are finding that film is an im-
portant element in an economical,
common-sense approach to build-
ing towards becoming a "neighbor-
hood communications center."

A prominent cable spokesman,
speaking at a recent regional cable
meeting, stated the challenge and
opportunity local origination pre-
sents to cablecasters quite suc-
cinctly:

"There is no real local television
in the United States today. The
crusading daily newspaper went out
of existence 50 years ago. Witness
the amazing growth of the suburban
weekly- newspaper, which is doing
very well in this television era. To-
day, there is a very serious question
as to whether cable will pick up
this challenge and become the
weekly newspaper of the television
industry."
(Editor's note-Future articles in
this series will discuss in detail the
building-block approach towards
originating color film coverage, pur-
chasing equipment, techniques in
using film and film personnel, and
will highlight the activities of cable
systems throughout the country.)
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GTE Sylvania,
the oldest new company
in CATV.

The Sylvania name has been around
for a long time.

You'll find it on everything from the
earliest receiving tubes to complex aerospace
equipment.

But, up till now you haven't found it in CATV
equipment. We've changed that.

You'll be seeing the GTE Sylvania name in a lot of
places. On trunk amplifiers, line extenders, and other types of
CATV equipment. Even on complete systems.

And we're not just offering "another" line of equipment.
We'll give you something as advanced as a trunk amplifier that
has features you just couldn't get till now. Or we'll give you
something as simple as a key.

The key to a "turnkey" installation.
We'll even program our computers to give you the most

efficient system layout, project your break-even point and do
signal surveys.

We may be new to CATV, but with a name like GTE
Sylvania you can hardly call us beginners.
Sylvania Electronic Components, Seneca Falls, N.Y. 13148

lad SYLVANIA



AVHF transmitter site
is a nice place to visit, but you

don't have to live there.
RCA has developed the most

advanced VHF color television trans-
mitter on the market. So you don't
have to live with it, if you don't want to.

The 50 kW TT-50FH. It's designed
for unattended operation, with pro-
visions for automatic logging and
remote control. When you're ready, so
are we.

In fact, the TT5OFH is the only high
band VHF transmitter specifically
designed as a twin system, which ful-
fills the FCC's requirements for remote

'.operation with once -a -week inspection.

"a a

It's actually two complete 25 kW
transmitters with true parallel design
and instantaneous automatic exciter
switchover.

Barring failure of primary power, it's
virtually impossible to lose your signal.
Which just happens to be the best in
the business.

For one thing, the 'TT-50FH gives you
solid state diode modulation at carrier
frequency and our sideband shaping
takes place at the output, so you get
greater assurance of spectral purity
than you do from any other transmitter.
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The TT-50FH has only two tuned
visual amplifier stages, so it's easy to
maintain, too. The fewer stages you
have, the fewer adjustments you have
to make, and there's less chance for
trouble.

With the TT-50FH, you make an
adjustment, and it lasts. We'll guarantee
signal quality and stability for 30 days.

The design is reliability itself. The
circuits are solid state design up to the
IPA. There are only three tubes in each
transmitter. Only two tube types. And
the control logic is solid state. That's

more solid state than any other trans-
mitter.

One more thing. To make things
even easier for you, our optional Opto-
Switcher puts everything that goes
between the transmitter and antenna
into one package, factory adjusted for
maximum performance.

It all adds up to superior perform-
ance. The TT-50FH performance specs
are 100 per cent better than any pre-
vious generation transmitter.

We've been the leader in TV trans-
mitters since television began. Now
we have something really new for you.
The best signal. The most reliable
design. The best performance. The
ideal transmitter for remote control.
The most advanced transmitter on
the market.

The TT-50FH. By RCA.

RCA
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Grade B TV Contours ...
The Shape of Things To Come

The story behind the FCC's pro-
posed new television coverage
standards.

By Neil Smith*

 Among the Federal Communi-
cations Commission's current mass
of proposals is an idea by which
would change the levels of signal
specified as Grade B Service for
television. This proposal is associ-
ated with two others by which the
curves of field intensity versus dis-
tance, now contained in the Rules,
would be revised and by which the
measured contours of a station
would be preferred to the predicted
contours in certain types of pro-
ceedings.

These changes could have signifi-
cant effects on most stations. The
history of the whole matter provides
an interesting insight into the work-
ings of the FCC, so let's add some
perspective.

The "service contour" is one of
the basic tools of the broadcast en-
gineer. The broadcaster uses it to
define his area of coverage, both
for internal purposes and for pro-
motional uses. The FCC uses it con-
stantly in its regulation of broadcast
stations, in allocations proceedings,
applications, and all types of dis-
putes. Despite this usage, seldom
does the service contour of a sta-
tion agree precisely with its true
area of coverage!

Back in the not -so -distant past,
broadcasting was confined to the
Standard Broadcast Band, and life
was simple. At these medium fre-
qencies, propagation followed pre-
diction reasonably well as long as
the effective ground conductivity
was known. However, when FM
broadcasting began in the VHF
band, followed by television on

*Communications Consultant,
Embassy Square, Washington, D.C.

VHF and then on UHF, things be-
came more complicated. Terrain be-
came an increasingly important fac-
tor, and received signals varied from
location to location and from time
to time, behaving in a manner not
unlike that of AM skywave fields.

In the late 1940's the Ad Hoc
Committee developed propagation
curves for the VHF and UHF bands,
and these same curves have sur-
vived to the present day, coupled
with a procedure for establishing ef-
fective antenna height by averaging
the ground elevation between 2 and
10 miles from the transmitter.

Not Enough Data
The existence of these curves and

procedures has resulted in no end
of controversy. The curves were
based on extremely meager data,
and in the case of UHF, so little
information was available that the
Commission simply adopted the
low -VHF curves as the UHF curves.
In addition to the imprecise nature
of the curves, there was nothing to
provide for the presence of a sub-
stantial mountain which might be
a limiting factor in a particular di-
rection, especially if the mountain
was not along a standard radial or
between 2 and 10 miles from the
transmitter.

Thus a great many Commission
decisions were based on a predicted
loss or gain in service area when in
actuality no such gain or loss would
have existed. While the legal pro-
fession has seemed able to live with
the situation, most engineers have
found it hard to keep a straight face
when discussing imaginary coverage.

Coupled with these curves and
procedures was a further ingredient
necessary to establish coverage,
namely, a specification of the signal
level required to provide service.
These figures were arrived at rather
arbitrarily but were based on as-
sumptions of typical receiving
equipment thought to be in the

hands of the public. It was deter-
mined that an FM station could pro-
vide coverage in rural areas with a
signal as low as 50 µv/m and ser-
vice to a metropolitan area with
1.0 mv/m or more. In order to
hedge that determination, the Com-
mission required that an additional
10 dB above and 1.0 mv/m level
be provided over a station's princi-
pal city.

In television, the assumptions
were much more complicated, in-
volving estimates of receiver noise
and antenna gain and efficiency.
These calculations resulted in the
familiar Grade A and B Standards
and are tabulated in Figure 1.

Over the years, a great deal of
data on VHF and UHF propagation
was accumulated by the Commis-
sion. The Television Allocations

Organization (TASO) was re-
sponsible for much of it, and the
balance came from various mea-
surement programs carried out by
the FCC, the National Bureau of
Standards, and individual broad-
casters. Staff engineers at the FCC
worked with these data, and on May
10, 1965, the Commission issued a
Notice of Proposed Rule m ak in g
(Docket No. 16004) in which it
proposed the adoption of a new set
of VHF and UHF propagation
curves utilizing this further informa-
tion.

The response to the proposed new
curves was almost entirely negative.
Although most engineers welcomed
the idea of new curves, each seemed
to have his own reason for reject-
ing those which were proposed.

In order to resolve the problem,
the Commission called an Engineer-
ing Conference to discuss the mat-
ter, and the conference (as such
bodies are inclined to do) ap-
pointed a working group to explore
the new curves and make additional
revisions as required. The group
consisted of both industry and FCC
engineers, and it produced a new
set of revised curves which were
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BASIS FOR GRADE B SERVICE STANDARD

Required Field Strengths (dbu)

Charnels

14-83

BASIS FOR GRADE A SERVICE STANDARD

Required Field Strengths

Channels
14-83

(to overcome receiver noise)

Channels Channels
2-6 7-13

(to overcome
f(dbu)

receiver no se)

Channels Channels
2-6 7-13

(1) Thermal Noise 7 7 7 (1) Thermal Noise 7 7 7(2) Receiver Noise Figure 12 12 15 (2) Receiver Noise Figure 12 12 15(3) Peak Vis. Car./RMS Noise 33 30 30 (3) Peak Vis. Car./RMS Noise 30 30 30(4) Transmission Line Loss 1 2 5 (4) Transmission Line Loss 1 2 5(5) Antenna Effective Length -9 3 (5) Antenna Effective Length -3 6 8

(6) Local Field Intensity 41 51 6C (6) Local Field Strength 47 57 65

(7) 50% Terrain Factor
(8) 90% Time Fading Factor

0

5

(7) 70% Terrain Factor
(8) 90% Time Fading Factor

a3 4

3

6

3

(9) Median Field Intensity 47 56 64 (9) Median Field Strength 54 64 74

COMPUTATION OF THE REQUIRED FIELD STRENGTH AT THE GRADE B CONTOUR

VHF CHANNELS 2-6 VHF CHANNELS 7-13 UHF CHANNELS

Geometric mean frequency (MHz)

Available thermal noise (4 MHz bandwith) (dBW)

Receiver noise figure (dB)

Rural noise figure (dB)

Overall noise figure [10 log (fr + fam -1)1 (dB)

Receiver input noise (4 MHz bandwidth) (dBW)

Required S/N ratio, Grade B (dB)

Minimum signal necessary at receiver input (dBW)

Effective area of Y2 wave dipole (dBm'l

Receiving antenna gain over 112 wave dipole (dB)

Effective area of receiving antenna (c1Brn')

(sign reversed)
Line loss (dB)

Required power flux density (dBW/m9

Required local field strength (dBu)

Time fading factor (90%) (dB)

Required F(50,50( field (dBu)

NEW OLD NEW OLD NEW OLD

69 69 195 195 619 647

-138 -133 --138 - 138 138 138

5 12 6 12 10 15
(fr=3.21

10

(fam =10)

10.8 12 6 12 10 15

-127.2 -125 -132 --126 -128 123

30 30 30 30 30 30

-97.2 96.0 -102 -96 -98 --93

3.9 3.9 -5.1 51 15.1 15.5

6 6 8 6 13 13

-9.9 Si -. 2.9 -0.9 2.1 2.5

1 1 2 2 3 5

-106.1 104 9 102.9 -94.9 -- 92.9 -85.5

39.7 40.9 42.9 50.9 52.9 60.3

6 6 7 5 7 4

46 47 50 56 60 64
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published in FCC Report No. R-
6602 in September of 1966. These
new curves became the officially
proposed curves, and additional
comments were filed by a number
of parties, most of whom continued
to be in opposition to the proposal.

Interestingly, one of the engineers
who had been most active in the re-
vision of the curves filed in opposi-
tion to them. The most significant
argument came from the UHF
broadcasters, whose contours would
have shrunk substantially upon the
adoption of the new curves.

At this point the Commission
chose a familiar approach to such
problems. It simply ignored the
whole thing and left the new curves
in the limbo of proposed -but -not -
adopted Rules, where they pro-
ceeded to gather dust.

Then Came Docket 18052
As part of their comments in

Docket 16004, the Washington en-
gineering firm of Kear and Kennedy
proposed a revision of FCC Rules
regarding the acceptance and usage
of measurement data in Commission
proceeding. They argued that mea-
sured contours were more meaning -
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ful than calculated ones and that
the proposed Rules would encourage
the filing of measurement data by
which the Commission could fur-
ther update its standards. They also
pointed out that the method of mea-
surement specified in the Rules had
long since become antiquated and
should be replaced by the generally
accepted TASO technique.

After due deliberation (about two
years in this case) the Commission
issued a Notice of Proposed Rule -
making based on the Kear and Ken-
nedy proposal and labeled it Docket
18052. Once again a number of
comments were received, most of
which were favorable, if not enthu-
siastically so. Since the use of mea-
surements, was to be on a permis-
sive, rather than mandatory, basis,
and would not affect allocations as
such, few parties were concerned by
it. Even so, Docket 18052 was rele-
gated to another of the Commis-
sion's pigeonholes, and nothing
more was heard of it.

In the intervening years, the only
change in coverage standards
adopted was the change in the speci-
fication of ERP, to use the power
radiated toward the radio horizon,
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rather than that radiated in the
horizontal plane, for the prediction
of coverage. In this case, the Com-
mission acted promptly and wisely,
since more and more stations, par-
ticularly in the UHF band, were em-
ploying high gain antennas and
beam tilt, which made the power
radiated horizontally out into space
a meaningless value.

Finally, on April 19, 1971, just
short of six years after the date of
the original proposal to revise the
propagation curves, the Commission
issued a Further Notice of Proposed
Rulemaking in which it combined
Dockets 16004 and 18052 and pro-
posed that changes be made in the
levels of signal specified for Grade
B television service. No additional
comments on the new curves, or the
change in measurements, were re-
quested except in regard to the over-
all "package," which includes the
new definitions of Grade B Service.
It appears that the Commission in-
tends to adopt the two earlier pro-
posals if the change in Grade B
Standards is adopted. If the proposal
is rejected, the other proposals might
or might not die with it.

The changes in the computation
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of the signal required for Grade B.
Service are shown in Figure 3. The
changes involve the assumption of
lower receiver noise figures for all
channels, higher antenna gain for
high -VHF channels, lower line loss
for UHF, and a slight improvement
in antenna efficiency for UHF (since
the geometric mean frequency for
that band became lower when the
upper UHF channels were reallo-
cated to other services).

Juggling The Facts?
To some engineers, the new pro-

posal seems a classic instance of the
juggling of engineering facts in order
to satisfy non -engineering problems.
As mentioned, the basic objection
to the new curves came from UHF
stations, whose predicted contours
would have shrunk significantly if

based on the new curves. Since it is
the policy of the Commission to en-
courage UHF television, the adop-

tion of curves showing less optimis-
tic coverage for such stations was
hardly appropriate. Therefore, no
action was taken on the new curves
until the Commission got the idea
of changing the definition of Grade
B Service. In this way, the Commis-
sion would reduce everyone's con-
tours by adopting the new curves
and then expand the contours by
virtue of the redefinition of Grade B.

In Figures 4, 5, and 6 are shown
comparisons of the old and new
curves for typical transmitting facil-
ities on the three bands. The curves
for low -VHF television are also to
be used for FM, and there is no
great change involved, as is the case
for high -VHF television. The UHF
curves, however, show a substantial
change.

The Effects Of Change
In terms of service contours, the

effects of the proposed changes may

.

GRADE B

MNII

PRESENT STANDARDS
PRESENT CURVES

.. PRESENT STANDARDS
PROPOSED CURVES

------ PROPOSED STANDARDS
PROPOSED CURVES

Fig. 7 Low band comparison of service contours.

be seen in Figures 7, 8, and 9. For
a low -VHF station operating with
100 kW @ 1000 ft., the predicted
Grade B Contour now extends 70
miles. The new curves would reduce
this distance to 64.5 miles, and the
new contour value would push it

back out 2 miles, to 66.5 miles.
Since the new curves would also
apply to FM stations, but the 1.0
mv/m service standard would re-
main, there would be a general slight
reduction in predicted service for
such stations. With facilities of 50
kW @ 500 ft., a station's 1.0 mv/m
contour distance would be reduced
by approximately one mile.

For high -VHF stations, there
would be a net gain in predicted
service areas. With 316 kW @ 1000
ft., the present Grade B Contour
extends 63.5 miles. The new curves
would place it at 59.5 miles, but
the new service standard would push
the contour out to 68.5 miles. Thus,

0
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------ PROPOSED STANDARDS
PROPOSED CURVES

Fig. 8 High band comparison of service contours.
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for comparable facilities, high -VHF
stations would show service to
greater distances than would low -
VHF stations.

For a 1000 kW 0,1) 1000 ft. UHF
station, the present method results
in a Grade B Contour at 58.5 miles.
The new curves would cut this by
15 miles, to 43.5 miles, and the new
standard would then give back 4.5
miles, resulting in a contour distance
of 48 miles.

The Commission is not propos-
ing to change the standard for Grade
A Service since the Grade A figures
result largely from the effects of ur-
ban noise, and receiver noise is of
less significance in such situations.
The adoption of new curves, how-
ever, would tend to reduce predicted
Grade A Contours. Assuming the
facilities discussed above, the low -

VHF Grade A Contour would de-
crease by 3 miles, the high -VHF
Contour would decrease by 6 miles,
and the UHF Contour distance
would be reduced by 9.5 miles.

How Realistic
Are The New Curves?

Are these new curves, standards,
and contour distances realistic? Only
Mother Nature knows for sure. The
differences in the VHF curves are
largely academic in most cases. The
UHF curves are an improvement
over those in the Rules, but almost
anything would be since the curves
now in the Rules bear little resem-
blance to the facts. The changes in
Grade B Standards may be support-
able by updated receiver noise fig-
ures, as the Commission has said,
but there are those who wonder how
the standards can show that high-

MILES

PRESENT STANDARDS
PRESENT CURVES

PRESENT STANDARDS
PROPOSED CURVES

PROPOSED STANDARDS
PROPOSED CURVES

VHF coverage is superior to that
for low -VHF when experience
shows otherwise.

For those who can afford to know
the truth, Docket 18052, if adopted,
will provide a chance to demon-
strate it. For most stations, actual
coverage has very little to do with
prediction. Figure 10 is an ex-
ample of how a measured contour
and a predicted contour can dis-
agree.

Although the Commission often
accepts measurement data in hearing
proceedings and other special cir-
cumstances, when the Rules specif-
ically sanction such data the broad-
casting industry will at least be able,
on occasion, to show a reasonably
accurate view of station coverage
regardless of what curves and speci-
fications are finally adopted.

t
N

MEASURING
POI4T

PREDICIED
GRADE B

Fig. 9 UHF comparison of service contours.
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Associate Executive Director William H. King of the New Jersey Public Broadcasting Au-
thority. helps launch WNJT-TV Channel 52 from Trenton with a greeting during opening
ceremonies on April 5. Others participating in the on -air ceremonies were (left to right) John
T. Wilner, Director of Engineering; Dr. Lawrence T. Frymire, Executive Director and Robert
G. Crager, Authority member from Vineland, N. J. Channel is the first of four UHF Public
and Educational TV stations to be operated by the Authority. The four -station network will
also have stations in New Brunswick. N. J.. Montclair. N. J. and Camden -Atlantic City. N. J.

PUBLIC RADIO
and TELEVISION INAUGURATE NETWORKS

National Public Radio (NPR), a
network of more than 90 non-
commercial stations in 36 states,
began broadcasting May 3. And it
has elected two new members to
its board of directors: Kenneth A.
Cox, a former commissioner with
the Federal Communications Com-
mission (FCC), and Wilson Riles,
California state superintendent of
public instruction.

This announcement was made by
Bernard Mayes, chairman of NPR's
Board of Directors.

Cox joined the FCC in 1961
when he was named chief of its
broadcasting bureau. From 1964
through 1967, he was chairman of
the Commission's Advisory Com-
mittee for Land Mobile Radio
Services. He was also acting defense
commissioner of the FCC Tele-
phone and Telegraph Committees.

Before joining the FCC, Cox was
named special counsel for the Sen-
ate Commerce Committee where he
helped direct the 1956-57 television
inquiry. He returned to his Seattle,
Washington law practice in 1957
and continued to conduct hearings
for the Senate committee from 1958
through 1960.

A resident of Sacramento, Cali-

fornia, Wilson Riles was chairman
of the Nixon administration's 59 -
member Task Force on Urban Edu-
cation before being elected state
superintendent of public instruction
in November, 1970. He also has
taught and administered public
schools in Arizona and has served
in Los Angeles as regional execu-
tive secretary of the Fellowship of
Reconciliation, a religious organi-
zation.

As a result of 12 years of distinc-
tive service in the California State
Department of Education, Riles was
appointed associate superintendent
of a $100 million -a -year federal
compensatory education program
for low-income families in 1965.

He considers schools a "natural
bridge across the generation gap"
and also suggests that "we tap the
talent and expertise that lie outside
the school's walls."

Unique Programming

"ALL THINGS CONSIDERED
. . .," National Public Radio's 90 -
minute news series, took an unprece-
dented approach to broadcast jour-
nalism when it premiered on NPR's
inauguration of the new non-com-

mercial network.
Broadcast weekdays by NPR af-

filiates, "ALL THINGS CONSID-
ERED. . ." goes beyond the tradi-
tional transmission of data or "hard"
news. According to NPR program-
ming director William H. Siemering,
"It will plow new ground in the
field of investigative broadcast jour-
nalism and, at the same time, serve
the individual with a more human
view of his environment."

"People will be valued and
treated with respect by the program
staff," Siemering adds. "The listener
will have a sense of reality, of au-
thentic people sharing the human
experience with emotional openness.
The series also will deal with the
arts and humanities and other sub-
jects not usually considered public
affairs."

"ALL THINGS CONSID-
ERED. . ." will provide news sum-
maries and short documentaries as
well as an examination of the top
three or four stories of the day
through a variety of techniques: in-
terviews with newsmakers, special
background and analytical features,
music, man -on -the -street opinion
polling, listener phone-ins, and in -
studio discussions with experts.
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Herds your chance
to call our bluff.

r 1

Memorex Corporation, Video Products
Memorex Park, Santa Clara, CA 95050

I'd like a free 15 -minute reel of Chroma 90.

Name Title

Address

City State Zip

Firm Phone

( Limited time offer. Only one free reel per firm.)

L J

Everybody says they have the best tape on the
market. So we don't blame you if you're skeptical
about our claims.
That's why we're willing to let our tape speak for
itself. Send for a free reel of Chroma 90. Use it on
your own equipment.
We don't expect our talk to convince you. But our
tape will.
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STUDIO -PRO

CUSTOM MODEL TURNTABLE

Single lever controls 33 8 4S
Speeds. Plays 45 s without
adapter. Illuminated speed
indicators. Has detachable
tone arm mounting plate

Comes with syn motor only

INTRODUCiligFrE

ASPSee
CUE- MASTER
STANDARD MODEL TURNTABLE
Single lever controls 33, 45 8 78

speeds. Plays 45's without adapter

Simple rugged construction, only
3 rotating parts.
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IND. MOTOR $145

PRICE WITH SYN.
MOTOR
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rR4/SSCO Electronics Mfg.
6879 N SUNNYSIDE, CLOVIS, CALIF

PH 299 4692

It will be hosted by NPR man-
aging editor Robert Conley, for-
merly a contributing editor to
National Geographic, an NBC cor-
respondent for the "Huntley -Brink-
ley Report" and "Monitor" and
New York Times correspondent at
the United Nations, in Washington
and Africa.

Using a relaxed pace, unique for
new broadcasting, "ALL THINGS
CONSIDERED. . ." will allow form
to organically follow function. News
will not be jammed into regulated
time limits or regular time slots but
instead will take whatever time nec-
essary to give the listener the in-
formation he needs to become a
more informed and responsive citi-
zen.

National Public Radio has begun
another network special with live
coverage of the Senate Foreign Re-
lations Committee hearings on the
termination of the Vietnam War.
NPR is making this news special
available to its radio affiliates and
is the only media to cover the en-
tire proceedings.

Chaired by Senator J. W. Ful-
bright (D -Ark.), the long -scheduled
public hearings provide a new forum
for Vietnam critics in Congress as
well as witnesses for the Adminis-
tration. The Committee began
with testimony from the Senate
sponsors of various legislative pro-
posals to end or limit American
military involvement.

These legislative sponsors include
Sens. George S. McGovern (D-S.D.)
and Mark 0. Hatfield (R -Ore.), who
are calling for a final pullout by
December 31; Vance Hartke (D -
Ind.), sponsor of a resolution for
immediate withdrawal; and Walter
F. Mondale (D -Minn.) and William
B. Saxbe (R -Ohio), co-sponsors of
a resolution prohibiting any Ameri-
can support for a South Vietnamese
invasion of North Vietnam.

A Public TV First

With WNJT-TV Channel 52 on
the air in Trenton, New Jersey has
its first Public and Educational TV
station owned and operated by the
citizens of the Garden State.

Channel 52 is operated by the
New Jersey Public Broadcasting
Authority. It is the first of four full
color UHF TV stations to be oper-
ated throughout the state. The four
stations will link together one of the
finest Public TV networks in the
entire country when all are in op-
eration by the end of 1971.

The other channels will be lo-
cated in Warren Twp. (Channel 58

serving the New Brunswick area)
Montclair (Channel 50) and Water-
ford Works (Channel 23 serving
the Camden -Atlantic City area.)
When in operation, the four over-
lapping signals will cover 97 per-
cent of the ground area in the state.

Since CATV systems are required
by law to carry the local Public
Television Station, it is expected
that the entire state will be able to
see programs over the New Jersey
Public Broadcasting Authority net-
work.

No Competition
The four NJ PBA stations will not

be attempting to compete with their
neighboring commercial stations. It
is the goal of the Authority to fill
the void that now exists in New Jer-
sey programs consisting of detailed
state news reports, sports, state cul-
tural and entertainment activities
and state events of public interest.

As well as the plans for four
UHF stations, the Authority will
also operate two low -powered
closed-circuit systems at each of the
four transmitter sites for educational
instruction in schools, other state
agencies and private industry.

The Authority was established
and funded by the 1968 New Jer-
sey bond issue. Its annual opera-
tional costs will be financed by state
appropriations and grants from
private concerns. There will be no
commercials on the station since it
is a public endeavor.

Dr. Edward J. Meade, Jr., of the
Ford Foundation, whose blue rib-
bon panel of New Jersey citizens
recommended the establishment of
a public television system in New
Jersey, is the first Chairman of the
Authority.

Circle Number 22 on Reader Reply Card
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Now There's a
Difference
RCA VISTACON

The RCA Vistacon is a direct replacement for
the lead -oxide target camera tube you may
now be using. It has direct interchangeability,
with exactly the same physical dimensions,
the same performance characteristics.

TUBE FOR TUBE REPLACEMENT
RCA REPLACE

4592/R, 4592/C XQ1020R, XQ1020G,
4592/B, 4592/L XQ1020B, XQ1020L
4591/R, 4591/C 55875R, 55875G
4591/B, 4591/L 55875B, 55875L

And equally important, it's fully compatible
with any mix of tubes. For example, you can
put a Vistacon 4592/G in a camera with
XQ1020L, R and 8 tubes.
The difference? Vistacon is made by RCA and
serviced by RCA. That means a top quality
tube backed by the same RCA Field Engi-
neers you have come to depend upon for con-
sultation or help whenever you want them.
Next time you need a replacement, try an
RCA Vistacon. Then maybe you won't think
about interchangeability any more - you'll go
RCA all the way.

For complete specifications and delivery in-
formation, call your RCA distributor.
RCA I Elec:ronic Components, I Harrison,
N.J. 07029.

RCA
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Fig. 1 Basic concept of series regulation.
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EIN RL E0

Q1

0

Fig. 2 Components of an electronic volt-
age regulator.

The integrated circuit has invaded
several areas of electronics with
more than a little depth. The largest
of these of course is the digital
world, and second to digital IC's is
the operational amplifier. Both of
these are examples of large volume
applications. Another example, per-
haps one a little closer to home, is
the voltage regulator IC. Nowadays
this is the heart of many system
power supplies. This month we'll
look at what this type of IC is,
learn how to understand it, and see

Specialized Circuits to ...

Power Up With IC's
By Walt Jung

how it is used.
Any piece of electronic equip-

ment has a power supply, and most
professional broadcast gear has reg-
ulated supplies to reduce the effect
of temperature and line/load varia-
tions upon circuit operation.

In the tube days the familiar
standbys were the 0A2 or OB2,
the 12AX7 and the 6080. Of course
many of these are still alive and
well, but most new equipment is
solid state. Power supply voltages
have reduced to tens of volts rather

than hundreds of volts as the norm.
Many of the basic circuit elements

which make up a top quality volt-
age regulator are natural to the IC
process. In fact some of the tech-
niques work so well that better
performance is available with mono-
lithic construction than is possible
or practical with discrete compo-
nents. Let's look at some funda-
mental power supply circuits to see
how it all fits together. Then we'll
go inside representative IC's and
see how they perform.
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To review the basics of what a
voltage regulator does, see Figure
1. Here T1 furnishes transformer
isolated power to a full -wave recti-
fier (D1 -D2) and filter (C1). The
rectified DC voltage across Cl rep-
resents a raw DC voltage (Ein).
This voltage is nominally a fraction
higher than the desired output (Eo).
It also is susceptible to load current
changes and AC line input changes,
as it is unregulated.

The series resistance (Rs) rep-
resents the resistance which is con-

trolled to maintain the output within
the desired accuracy. In theory,
automatic and appropriate adjust-
ment of this resistance can maintain
the output voltage to any desired
degree of accuracy and provide
excellent immunity to load and
input changes. All this is necessary
to provide a means of controlling
the resistance by the use of an am-
plifier. This is where the electronic
regulator comes in.

Figure 2 illustrates a series con-
trol transistor (Q1) connected to an

Fig. 3 The LM100-300 simplified sche-
matic. Booster transistors Q6 and Q7
are optional. Basic regulator omits 06,
Q7. Single booster adds Q6. Double
booster adds Q6, Q7.

Fig. 4 Simplified schematic for the 723-
723C. Pins shown are for TO -5 style
package.

amplifier (Al) to regulate its out-
put voltage Eo. The amplifier is a
high gain, differential input, opera-
tions; type, and 01 is a power
transistor with sufficient voltage and
current capability to suit the
application.

Circuit operation looks like this:
the control amplifier is fed a refer-
ence voltage on its + input from
a stable zener diode, DI. This volt-
age is constant and independent of
any other effects (such as load and
line changes and/or temperature
variations). The input of the ampli-
fier is fed from a divider across
Eo, R1 -R2. This is an output
sample, used by the control ampli-
fier to compare the output to the
reference voltage and make a cor-
rection to maintain regulation.

Assume a reference of 7 volts
at Al's plus input. Remembering
our discussions on closed loop con-
trol of op -amps, we recall that the
opposite input will be very close
to this potential also, within a few
millivolts. This means the R1 -R2
tap will be 7 volts also. If this is
true, the voltage Eo must be greater,
since Ez is a fraction of this by the
voltage divider action. This is pre-
cisely correct. The Eo voltage is
related to the reference voltage by
the fractional relation

Eo-R1-1-R2 Ez.
R2

Stated simply, the output voltage
is a multiple of the reference voltage
Ez, the multiple being determined
by the R1 -R2 divider ratio. An
example would be where R1=R2:
in this case Eo=2 Ez or 2x7=
14 volts. In this manner the closed
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loop around Al, 01 and R1 -R2
maintains the output voltage at a
fixed relationship to the reference.

Output load voltage changes are
sensed by the R1 -R2 divider and
fed to Al. Al amplifies these
changes and feeds a correction sig-
nal to 01, which changes its con-
duction characteristic to counteract
the original change, thus accom-
plishing regulation. Immunity to
line voltage changes (and a corre-
sponding change in Ein) is provided
by the inherent supply rejection of
the amplifier and a stable zener
reference circuit.

Components For
IC Regulator Systems

If we move from this general
regulator discussion to what goes
on inside an IC type regulator, we
find that in concept there is little
if any difference. In fact, Figure

2 could be a block diagram of a
typical IC regulator. The differences
are in the detail of the circuits
various manufacturers use to ac-
complish the end result. To under-
stand these, we'll examine a few
representative IC regulators.

National Semiconductor intro-
duced the concept of the IC voltage
regulator with their LM100-300
series. A simplified schematic of
this unit is shown in Figure 3. The
three basic components of reference
(D I ), amplifier (Q1 -Q2), and series
control transistors (03-04) can be
recognized easily in this circuit. RI
and R2 are external resistors used
to set the output to a desired value.
Cl is a Miller feedback capacitor
used to stabilize the loop.

There are a few basic facts to
remember about this regulator. The
reference voltage (pin 5) is fairly
low (1.8 volts) and permanently

connected to the control amplifier
(01). Q3 -Q4 form a Darlington
connected series pair transistor. The
basic output current of this chip is
40 ma, but this can be raised to
higher current levels using external
booster(s) such as Q6 -Q7.

An additional feature of these IC
regulators is a built-in short circuit
protection, provided in this case by
05. The output current passes
through Rsc (externally connected)
which is across Q5's B -E junction.
When load current becomes high
enough to develop a drop across
Rsc equal to the turn -on voltage
of 05, 05 turns on and removes
drive from Q3 -Q4. This process
reduces the output voltage to a point
where Io=Vbe 05. This action is

Rsc
automatic; removal of the overload
or short from the output automatic-
ally biases off 05 and Q3 -Q4

STARTUP
&

SHUT -DOWN

SHUTDOWN

20 H

8 DC SHIFT SENSE

9CURRENT LIMIT

-0
9 DC SHIFT OUTPUT 6 OUTPUT REFERENCE

i

R2

Fig. 5 Block diagram and
simple schematic of the
MC1460-1560 series of regu-
lators.
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It's no song and dance.
If you're processing video signals, you've
got enough to do without worrying about
the equipment. So at 3M we've reached
into our repertoire and come up with a
handful of reliable video products that
work like magic.

The first trick out of the bag is the
helical VTR dropout compensator. A
combination dropout compensator,
ultra -stable processing amplifier, AGC
and automatic chroma level control,
it corrects, cleans up and stabilizes
helical VTR signals.

Next on the bill is the only dropout
compensator made that provides proper
color and luminance replacement for
quadruplex VTR's. The 3M system elimi-
nates white and color flashes, color
mismatches and grey -out values, while
maintaining full video stability and color
interlace even through multi -generation

Mincom Division

dubs. An interface kit for your VTR and a
test tape are free with your order.

The perfect partner for either of the
above units is the 3M dropout profile
recorder.Operating on-line, it records an
hour of playback on a 5" chart for evalua-
tion at a glance. Tapes too degraded to
use for new program material can be
stored along with a permanent record of
their performance. The recorder includes
a built-in calibrator and remote control.

Our color video encoder works its
magic by supplying a standard NTSC
color signal from any 3- or 4 -channel
camera, low-priced or high-priced. Its
unique all -digital color bar generator is
exceptionally accurate yet never needs
adjustment, while its just -as -unique
video input clamping eliminates low
frequency hum and noise. Other circuits
provide sharper, crisper pictures,
improved color fidelity and automatic
green channel luminance in monochrome.

And as our last act (for now), there's

our 10 -channel bridging video switcher
with audio -follow. Frequency response is
-71-- 0.25 dB to 10 MHz, low frequency tilt
is under 1% and isolation is 52 dB at
3.58 MHz. Both the center conductor
and video ground are switched, so con-
nections are easily made and one switch-
ing has no effect on other switchers
looped to the same input. Routing
switchers up to 10 x 20 are readily
assembled.

That's the 3M Video Magic Show.
We've had to be brief, so why not contact
us for the details? In the meantime, you
might like to know that in spite of the
high performance, we're more than
competitively priced.

And if that's not magic, what is?
Mincom Division, 3M Company, 300

South Lewis Road, Camarillo, California
93010. Telephone (805) 482-1911.

VIDEO PRODUCTS

COMPANY

Circle Number 23 on Reader Reply Card

July, 1971 41



GAIN  A

tRl+R2

Zo CLOSED LOOP O_AMPLIFIER
R2

A

WHERE A = OPEN LOOP AMPLIFIER GAIN

Fig. GA Illustration of regulator
Zo with voltage gain.

GAIN  A

E0 Z

Zo CLOSED LOOP  Z0
AMPLIFIER

A

WHERE A  OPEN LOOP AMPLIFIER GAIN

Fig. GB Regulator Zo with unity
gain.

return to a normal mode.
Fairchild introduced the 723

regulator which allowed a greater
degree of flexibility and also had
some improved specifications. A
simplified diagram of this one is
Figure 4. Notice the control ampli-
fier is a differential pair (01-02)
and a Darlington pair series pass
connection is used (03-04).

The big difference in this case
is that 04 is rated for up to 150
ma of output current. The zener
reference supply of the 723 is a
complete mini -regulator in itself,
providing a stable 7.15 volts at the
Vref terminal at up to 15 ma of
output current. Both inputs to the
01-02 control amplifier are
brought outside the package for un-
limited flexibility. A current limit
transistor (05) is provided which
can be connected in a variety of
ways since its base and emitter are
uncommitted.

MC 1460-1560 Series
Further along the evolutionary

Fig. 7 Wide range, general purpose power supply using a MC1469R.

DIODE BRIDGE
 MOTOROLA MDA920-3
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0
0
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2000pF
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scale came an entire family of volt-
age regulators by Motorola which
incorporated some new concepts
and marked improvements. These
devices, the MC1460-1560 series,
raised the level of performance
available in IC regulation to a new
high in a number of ways. Figure
5 shows a simplified schematic that
reveals these differences.

Regulation in these regulators is
accomplished in two stages rather
than a single amplifier as we have
seen in the two just discussed. DI
and its associated components form
the reference voltage of 3.5 volts
in this circuit. This is applied to
one input of a differential amplifier
Al. Al and its associated circuit
form a low power regulator which
shifts the 3.5 volts up to the desired
level, R1 and R2 being chosen in
a similar manner to Figure 2.

Up to this point the concept is
similar to the LM100 and 723, in
which this output is used as the
main source. But Motorola goes a
step further and uses a second stage

Q1
EO 0-25V10pF
@ 500 mA

MC1469R
5

2N3904

CASE 4 25K

1

R3 3.9K

R1 R2

2K 1.2K
1W 11415231
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A2, connected as a unity gain stage
(follower). What this buys is a tre-
mendous reduction in the output
impedance of the regulator, which
in turn improves the regulation. The
reason output impedance rises in
single regulator designs is due to
the R1 -R2 divider which causes
high attenuation ratios.

This can be understood better
by Figures 6A and 6B which com-
pare the two conditions. For a given
amplifier gain, the output impe-
dance of circuit 6B will be lower
than 6A because of the absence of
the voltage divider. So in the com-
posite circuit, the addition of the
second unity gain stage removes
the variations in output impedance
due to different divider ratios for
different voltages. The result is a
very low and constant output im-
pedance from these regulators,
feature the others cannot provide.

Another improvement of this se-
ries is its output current capability.
The TO -5 style package (G) can
handle a 200 ma maximum output
and the TO -66 style package (R)
can handle 500 ma max. This allows
it to drive a larger number of cir-
cuits without a booster transistor.

By virtue of the high frequency
response of the internal circuitry
this regulator is also able to main-
tain a lower output impedance to
a much higher frequency than either
the LM100-300 or the 723. Short
circuit protection is also provided
in these regulators.

IC Comparison
Having seen the differences in

the internal structure of these three
IC's now compare them on a com-
mon basis in Table 1. This chart
lists rated performance specs for
an industrial temperature range
device of the three classes; LM300,
723C and MC1469 G and R.

We haven't gone into circuit de-
tail, because this is not really
necessary in order to understand the
concept of how they work. But one

further aid may be to see a few
representative circuits using the
devices.

Figure 7 is a general purpose
wide range (0-25 volts) supply with
a 500 ma output current. The
MC1469R is used here with just
its output stage in the circuit. The
full -wave CT bridge supplies two
voltages, a positive unregulated side
(pin 3) and a negative bias supply
which powers D1, furnishing a
-5.1 volt bias for the IC's control
circuitry.

The reference side of the output
stage (pin 6) is grounded and the
sense side (pin 5) is fed a bias cur-
rent of -1 ma through R2 -R3.
Since feedback theory dictates pin
5 will be the same potential as pin
6 (zero volts), the output voltage
will create a current of +1 ma
in R4 in R2 -
R3. With R4 variable and the cur-
rent constant, R4 can control the

output from 0 to 25 volts. Short
circuit protection is provided by Ql.

Figure 8 shows another practical
hookup, using two 723's to regulate

15 VDC. Here a pair of 14
VRMS windings supply identical
regulator circuits with their outputs
in series. This regulator will supply

15 volts at 100 ma with short
circuit protection.

Summing Up
We realize that this short course

has not gone into great detail with
these devices. If you would like
more details it is recommended that
you contact the manufacturers.

What we have attempted to cover
here is a basic working knowledge
of the techniques used in this class
of device. With a fundamental un-
derstanding of these ideas you
should be able to work your way
around one of these circuits when
the occasion arises.

Fig. 8 Regulator using two 723C's. Pin ni.mbers are for TO -5 type package.
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New Signals
from an
Old Timer, WWV

By Lowell Fey*, WWV, Ft. Collins, Colo.

Although many other changes
have occurred in broadcasting over
the years, those who tune in to the
National Bureau of Standards time
broadcast stations WWV and
WWVH have come to expect the
same familiar time signals year
after year. But not much longer.
Soon a new broadcast will be heard
with more kinds of services than
before for a wider variety of time
and frequency users.

Starting July 1, 1971 there will
be more frequent voice time an-
nouncements, a different way of
marking hours and minutes, no si-
lent period, and no more Morse
Code or the fast NASA time code.
Instead, a slow time code will be
added along with some other
changes.

In many respects the services will
be the same. The WWV transmit-
ters will remain at Fort Collins,
Colorado, broadcasting on the same
frequencies of 2.5, 5, 10, 15, 20,
and 25 MHz. Power output will
not change from the present 10 kW
on 5, 10, 15, and 20 MHz and
2.5 kW on the other frequencies.
The ticks will continue nearly as
before: 5 cycles of 1000 Hz each
second. There will be a special tick
0.8 seconds long to mark the be-
ginning of each minute. This tick
will also be 1000 Hz except for
the first one each hour, which will
be 1500 Hz.

Voice announcements will be
once each minute instead of once
every five minutes. But . . . ap-
parently nothing is safe from Wom-
en's Lib . . . time announcements
from WWV's sister station, WWVH
in Hawaii, will now appropriately
be in a woman's voice, even ending
with a friendly Aloha! There will
still be the same audio tones as
before, 440 and 600 Hz, but re -

Fig. 1 On occasion, operator makes television
parisons at NBS Boulder. Sandra Danielson of
cast Services is at the controls.

arranged into new places with some
periods where 500 Hz is added for
good measure. All use of the Morse
Code will be dropped along with
the NASA 36 -bit "buzz saw" code
which will be replaced with a one -
bit per second IRIG H time code
on a 100 Hz subcarrier. There still
will be geoalerts and sor.Le
announcements. There no longer
will be any completely silent
periods.

Now, let's look at the new format
from the user's standpoint. The
casual clocksetter will never have
to wait longer than a minute to
get time -of -day information. This

also benefit those who
wish to time tape recordings of
various occurrences; for instance,
intermittently occurring conversa-
tions between a radio dispatcher and
outlying stations. To time the oc-
currence of short exchanges, the
tape recorder need run no more
than one minute. For all these uses
the tick at the beginning of the first
second will be lengthened to 0.8
second to provide easier recogni-
tion of the beginning of the minute.

For more precise clock setting,
the well-known oscilloscope tech-
nique of aligning the beginning of
a received 5 ms 1000 Hz tick with
the scope trigger from a local clock
may still be used. No matter what
other modulation is on the station
at the time, the 5 ms tick will al-
ways be protected from interference
from this modulation by being ap-
propriately located in a 40 ms
"hole" chopped in the modulation.
Knowledge of propagation delay
then makes time synchronization to
about 1 ms possible, as before.

Standard Audio Tones
For standard audio frequency

comparison purposes the 600 Hz

time corn -
the Broad -

tones every other minute (with some
exceptions) or the 440 Hz tone once
per hour may still be used. In ad-
dition, the 45 -second slots not used
for announcements will be used for
a 500 Hz tone. NBS takes the point
of view that some kind of modula-
tion should be present nearly all the
time to make the signal easy to find
when tuning it in.

The new format is designed to
serve a new class of users. These
users make slow -speed strip chart
recordings and desired timing marks.
At speeds of 1" per hour, marks
once per hour should serve. These
can be obtained from either of two
sources. In a high signal-to-noise
area the 0.8 second 1500 Hz tick
can operate a frequency sensitive
circuit such as a resonant reed
relay to provide a marker signal.

The same use could be made of
the 440 Hz hour marker, but since
it lasts 45 seconds much better
noise discrimination can be ob-
tained. Absence of this signal at
2400 hours can be used to mark
the beginning of the Greenwich
mean time 24 -hour day. For faster
strip chart recordings the same
technique can be used to mark each
minute with the 0.8 second 1000
Hz tone, or every other minute with
the 600 Hz tone.

If complete identification of the
time of occurrence of a recorded
event is required, this also may be
obtained using the IRIG H code.
This code has a bit rate of once
per second and gives the day num-
ber of the year and the hour and
minute. This information is pre-
sented in binary coded decimal
form and is repeated each minute.
On the new WWV and WWVH
format, the code will be amplitude
modulated on a 100 Hz subcarrier,
which may not be audible using an
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Fig. 2 The WWV (topside) and WWVH
(bottom) format wheel, showing infor-
mation transmitted each minute of the
hour.

ordinary receiver. With filtering and
clipping, however, it will be suitable
for recording on a strip chart re-
corder and can be easily read by
eye with a little practice.

Another new feature of the broad-
cast is provision for 45 -second an-
nouncements every other minute
(again with some exceptions) from
other government agencies for their
own purposes. The geoalerts and
propagation forecasts presently
broadcast by WWV would fall into
this category. There is room for 24
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Fig. 3 The 11 year
sunspot cycle,
showing the years
1964 through 1976
across the bottom.
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Fig. 4 Map A shows the frequencies (in MHz) around the Western Hemis-
phere that are predicted to be the best for WWV time announcements for
December nighttime. Map B is for December daytime.

such announcements each hour on
WWV and 23 on WWVH.

Commercial Use
Even with all these changes, one

might never think of hearing WWV
time signals coming from anywhere
but the WWV transmitters at Fort
Collins, Colorado. But, that also
may change. The new time an-
nouncements are arranged so that
WWV on -the -hour time signals can
be rebroadcast as a public service
by any commercial broadcast sta-
tion capable of tuning them in on
a receiver. The National Bureau of
Standards only requires that the re-
broadcast be direct and not delayed,
and that NBS is identified as the
origin of the announced time.

To allow this, the new on -the -
hour broadcast will say: "At the
tone (pause) 23 hours Greenwich
Mean Time." (tone) (pause) "Na-
tional Bureau of Standards Time."
(pause) "This is radio station WWV,
. ." The part to be rebroadcast
would be only the tone marking
the beginning of the hour and the
words "National Bureau of Stan-
dards Time." The local announcer
would identify the hour of the tone
according to his own time zone.

In order to make sure the time
announcement can be rebroadcast
reliably, the WWV signals must be
continuously receivable at the com-
mercial transmitter locations. Due
to propagation variations, this is
not generally the case on a given

WWV transmission frequency at an
arbitrary transmitter location. In the
continental U.S., however, at least
one of WWV's frequencies should
always be receivable. A frequency
diversity receiver should thus pro-
vide the reliability needed for re-
broadcast purposes. Such receivers
are available commercially from at
least one company specializing in
WWV receivers.

For general listening use, almost
any short wave receiver will suffice.
However, there are a number of
special purpose timing receivers
available capable of being fix -tuned
to any of WWV's frequencies. For
those who are interested in WWV's
geographical coverage on its various
frequencies in the Western Hemi-
sphere, some maps giving best
usable frequencies are provided.
These plots are the result of com-
puterized calculations of coverage
predictions made by NBS before
relocating WWV from Greenbelt,
Maryland to Fort Collins, Colorado
in 1966. They take into account
seasonal and day -to -night variations
and also variations due to the 11 -
year sunspot cycle. The peak of the
sunspot cycle occurred in 1969.

So far, nothing has been said
about the source of WWV's time.
This is, of course, the world-famous
NBS atomic clock located in the
NBS research laboratories at
Boulder, Colorado. Fort Collins is
located 50 miles away and has its
own clock system, so intercompari-
sons must be made with the Boulder
clock to insure that the Fort Collins
clock is kept in agreement. These
are made every day using the sig-
nals from a Denver television sta-
tion to relate the times of the two
clocks. The time of reception of a
specific "sync pulse" is noted at
both Boulder and Fort Collins.
Knowing the television signal propa-
gation delay between the two loca-
tions then permits a time compari-
son accurate to a few billionths of
a second.

While this is a much better ac-
curacy than can actually be re-
ceived on WWV, it insures that
the almost incredible accuracy of
the atomic clock-about a part in
10"-is available to prevent any
long-term drifts or fluctuations from
occurring in the WWV clocks. That
will also make sure that old timer
WWV keeps right on ticking away.
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THE NEW PEC-102
offers a rare combination of production flexibility
with maximum automation. A digital computer is
teamed with a dynamic CRT display giving a
graphic representation of all related segments,
edit points and transitions. Production directors
need no longer be burdened by the technical
problems associated with editing, as all checks,
searching, synchronization and inter -related
calculations are handled by the computer,
allowing full artistic freedom.

The PEC-102 provides frame accuracy control
of cueing, synchronization, editing and pro-
duction effects automatically and is fully
compatible with SMPTE recommended prac-
tice for time codes. Operates on 25HZ color
or monochrome; 29.94HZ color and 30HZ
monochrome.

For more information contact

CENTRAL DYNAMICS LTD
i:ANA0A 147 HVMUS BLVD. POINTE CLAIRE. MONTREAL 730. QUEBEC.
UNITED STATES 230 LIVNGSTON ST. NORTHVALE. NEW JERSEY. 07647
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Two
Views on
Telephone
Remotes

Couplers
Reduce costs

By Gerry Gibbs, CE, KMNS, Sioux City, Ia.

When the telephone company in-
troduced its long sought increased
rate schedule to the broadcasting
industry last September, many in
the industry found it necessary to
review their fall line up of sports
coverage.

Just when everyone was getting
their fingers in the sticky mess and
thinking they had it all figured out,
the Northwestern Bell Company
came up with the answer to the
dilemma in their own device, com-
monly known as a voice coupler.
The coupler, which is a simple de-
vice that mounts on the rear of any
telephone, can be rented by anyone
for a mere 50 cents per month. The
coupler provides a protective inter-
face for the electrical connection of
an audio amplifier to the public

Build Your Own

telephone network.
Since many radio stations have

a number of local radio channels
they use on a daily basis the year
around, the new flat rate of $10 a
month can add up to a costly sum
in a hurry. This article deals pri-
marily with ways to put the coupler
to an even more extensive use and
extend the savings to local radio
loops in addition to the long lines
it is more commonly used for.

Enter The Coupler
The telephone company intro-

duced the voice coupler attachment
for use with any business phone in-
stallation on a direct dialing sys-
tem. Many stations are familiar with
these and are already using them.
Reviewing briefly, the voice cou-
pler eliminates the need for a broad-
cast loop over a long haul, which
under the new rates can be too ex-
pensive for many smaller market
stations. With the voice coupler,

By Terence King, CE, WALL, Middletown, N.Y.

I noted with interest Elliot Full's
article on program transmission
over the regular telephone system
in February Broadcast Engineering
and would like to expand that dis-
cussion with the information
developed from our recent investi-
gation of the subject. WALL has
converted three of its daily remote
broadcasts to dial system operation
with excellent results. We have also
used the system for sports and other
remotes.

Consideration of this type of sys-
tem must begin with the major com-
ponent . . . the commercial tele-
phone system. The system uses a
DC bias voltage that is modulated
by the varying resistance of a car-
bon microphone. In our location the
DC source from the phone com-
pany central office has an effective
source resistance of about 500
ohms. The DC supply is nominally
48 Volts; therefore, the short-circuit
loop current is about 100 Milli-
amperes.

To keep audio -frequency changes
in loop current from having high
losses, inductance coils are inserted
in series with the line. In this way

the impedance at audio frequencies
is much higher than the DC resis-
tance and losses are low. The induc-
tance coil in a regular phone (the
phone company calls it the "net-
work") has several windings and one
feeds the handset earpiece. The DC
resistance of a regular phone is
about 200 ohms.

Now . . . we want to feed audio
on and off the line and do this
without disturbing the necessary DC
system levels or introducing unnec-
essary losses. Audio voltage in the
regular system is divided across the
inductance coils at each end of the
local circuit. To get maximum level
in receiving, we can go to a higher -
than -usual DC resistance and AC
reactance at our end. Up to 2500
ohms DC will reliably "hold" the
circuit, but we found that about
1000 ohms gives almost maximum
audio takeoff with no chance of an
unintentional "disconnect".

Audio Feed
So much for DC: Now audio. We

are normally going to feed audio
and receive it at an impedance of
600 ohms, so let's look at the series
and parallel reactances required for
minimum losses.

First, we must use capacitors to
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only a normal business phone line
is ordered at the remote site, and
the broadcaster hooks up his tele-
phone with the voice coupler and
dials his way through to the radio
station. As the contact is made, he
has normal two-way communication
as with any regular phone call, and
can establish that he has a good
clean connection. If not, he can
hang up and re -dial for a better
connection. Once this is established,
then he connects his audio ampli-
fier to the voice coupler with a
phone plug and he is ready to
broadcast through his regular mic-
rophone and audio equipment.

The phone handset is laid aside
. . . not hung up. Order an exclu-
sion key on the phone too . . . it
mutes the handset. The only costs
involved are for the installation of
the business line, the regular
monthly rate, and normal toll call
rates for the time and distance of
the call. In terms of cost compari-

son, the small sacrifice in voice
quality, which usually is hard to
detect, is well worth the difference
in cost. In most cases it's nearly 50
percent cheaper!

Extension Phones
Some broadcasters may be having

difficulty in obtaining their own
voice coupler telephone to carry
with them in their "ditty" bag. The
easiest way to get one is to contact
your local phone company office
and order an extension phone with
a coupler attached. Make it a "port-
able" extension phone so you'll be
sure to get the mating plug that
matches the IFL connector. You
will want to order one for each of
the phone lines you have installed
at remote sites.

The extension phone need never
be physically installed at your sta-
tion. You just order it that way to
get the portable phone which you
then carry around with your regular

remote broadcast gear. An extension
phone normally costs $1.75 per
month and the coupler 50 cents,
making the total cost $2.25 per
month for the convenience of hav-
ing your own phone.

Most of the data released con-
cerning the voice coupler hookups
deal with the cost savings on long
distances and interstate connection
rates, usually starting at 30 miles
and above. However, there are cases
and areas which the new rates have
hit the local station pocket books
that can be further allieviated by
using the voice coupler.

In the past it was feasible to have
several local channel radio loops
permanently installed on a yearly
basis for daily programs, since the
costs generally ranged from $3.00
to $7.00, depending on distance.
Now, however, all local channels
within a 25 mile radius of the sta-
tion cost a flat $10 a month, even
if it's just across the street!

block the system DC from our
equipment. The reactance of a 2
Microfarad capacitor such as Mr.
Full was using (the same value is
in the Western Electric 30A voice
coupler the Phone company sup-
plies) is 1256 ohms at 100 Hz,
which we may set as our low -fre-
quency point. This much reactance
introduces a loss of about 10 dB at
100 Hz. The only answer is more
capacitance . . . say 50 to 100 Ufd.

. which can be obtained with non -
polarized electrolytics. A 50 Ufd.
capacitor gives us a reactance of 50
ohms at 100 Hz and small losses.
This series reactance is in the cir-
cuit at both ends and is important
in sending AND receiving.

Now for parallel elements. First,
there is line shunt capacitance that
tends to increase losses at high fre-
quencies. We have no control over
that factor. Then we have the paral-
lel inductive elements which con-
sist of the reactance of any tele-
phones "off -hook" in the system,
the isolation transformer in our re-
ceiving equipment (we can assume
it to be high in a wide -range trans-
former), and the impedance (reac-
tance plus resistance) of the "net-
work" we build into our coupler
unit. The reactance of a regular

telephone "network" is not very
high down at 100 Hz. Our system
uses a 7 Hy. inductor rated at 50
Milliamperes Radio #54D-
1408, $1.53) which has a DC re-
sistance of 550 ohms and a reac-
tance of 4400 ohms at 100 Hz. To
bring the total DC resistance to the
1000 ohm level mentioned earlier,
we add a 470 ohm resistor in series
with it for a total of 1020 Ohms.

Coupler Layout
Figure 1 shows the arrangement

of components for a coupler unit
with minimum losses in sending and
receiving. The unit "holds" the line

so that after contact is made all
phones in the system can be hung
up. NOTE: Do NOT punch "hold"
in a system that has
this terminates the line in a low,
lossy resistance. The zener diodes
and fuse provide positive protection
to the Phone Company against any
application of dangerous voltages to
their lines or equipment.

Notice that the two electrolytic
capacitors are connected back-to-
back to give a non -polarized charac-
teristic. This is necessary because
in many exchanges the line polarity
actually reverses when connection
is made to an out-of-town line. (I

TELEPHONE
LINE

CONNECT/DI SCONNECT

.1 AMP 5-8

10C.S(200V

VR167

( S AR KES-

TARZ IA 11

VR167

OUTPUT TO
CONSOLE REMOTE

INPUT OR 600/600Q
ISOLATION

47000 TRANSFORMER

OR

INPUT FROM
REMOTE AMPLIFIER

1 DAJF/ 200V

(SPRAGUE TVA -1445I

Fig. 1 A basic coupler.
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Before you cancel some of these
local loops . . . consider the use of
the voice coupler again, if the lo-
cation of that line already has a
business phone installed there. All
you need do is have the phone com-
pany install a voice coupler on the
existing phone, and bill you for the
installation and the monthly fifty
cents for the coupler. Then con-
nect your amplifier into the coupler,
check it out, and have that $10
radio loop removed. You'll save
$9.50 a month on every one of these
loops that you might have situated
around town.

It would be a good idea to talk
to the business place where you
have your remote and explain
your plans, because you're also
going to have to instruct whoever
is going to use it on how it works.
The coupler will have no affect on
their phone, and you pick up the
tab for the coupler cost. Everyone
should be happy.

Other Advantages
There is one other distinct ad-

vantage in using the coupler. If
your remote amp should develop
some difficulty before or during the
broadcast, the person doing the
broadcast can always pick up the
phone handset and do the program
right on the phone.

At our station we had a radio
loop that crossed over into another
state. This automatically put it on
a long line connection. With the old
rates this line was costing us $7.50
a month on a year around connec-
tion. Under the new rate structure
the same line went up in price
nearly triple, to $20.30 a month.
That's hard to live with, especially
when the remote location was only
about 3 air miles away. However,
an interstate hookup is what made
the price jump so high.

Rather than lose the remote fa-
cility, we simply had a voice cou-
pler installed on the business phone

located there and now, the cost is
only 50 cents a month for the cou-
pler. We don't even have a toll
charge to pay, because its close
enough to be classed as a local
phone call. As you can see, we
came out better than even the old
rate would allow.

In summary, we now have three
local channels which cost $1.50 a
month total, as compared to $30
with the radio loops, and one long
line loop that costs a mere 50 cents
instead of $20.30. I'm sure many
stations with one or more of these
local channel radio loops can find
some areas in which they can save
money. After all, that's part of what
it's all about. Who knows, maybe
the boss will recognize the savings
by giving the engineer a raise. It's
worth looking into.

Your local phone company can
furnish any details on exactly what
you'll need for your particular
hookups.

don't know why either!). This unit
is universal and is used for coupling
at both ends of the line. Of course
the lines are bi-directional and ma-
terial can be sent either way with
equal results.

Automatic Answering
Figure 2 shows a coupler with

an automatic answering feature. We
find this very convenient in our op-
eration and have it installed on an
unlisted number dedicated to this

(RING)

+o
.1 AMP 5-(1

TELEPHONE LINE

ITIPII
2uF/200V

7HV. 50mA

00
0

a

VR-67

VR-67

10110200V OUTPUT

47000

100yF.1200V.

0-

P+ B IKHP17011-24V.

DISCOUNT °
(N. C. I

C)
CALL LIGHT

O

1

LATCHING
POWER

24V.

Fig. 2 Automatic answering coupler.

function only. Any incoming call is
instantly connected into our remote
input system and the "call" light
located on top of the console lights.
The operator may then feed cue
(if he is busy) or talk and listen to
the remote with his regular talk -
back system. At the end of the re-
mote broadcast the "disconnect"
switch (part of the call light in our
case) is pushed to clear the line.

This unit consists of the coupler
of Figure 1 with a relay -operated
connect/disconnect switch. In the
ready condition the relay coil is

connected across the incoming line
through a 2 Ufd. capacitor. (This
can be an electrolytic, if line polarity
is observed). When a call comes in,
the ringing AC is coupled to the re-
lay and the .5 Ufd. capacitor across
the coil holds a charge long enough
for the 24 volt local supply to latch
it. Without this, the relay would act
as a self -interrupted buzzer. Once
the relay is latched on, it connects
the coupler to the line and lights
the "call" light. Pushing the "discon-
nect" switch breaks the latching cir-
cuit momentarily to open the relay.

If no convenient source of latch-
ing power is available, a mechanical
latching relay can be used and re-
set mechanically or electrically. If a
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different type of relay is used, you
may have to experiment with the
capacitor values to get reliable
latching without latching on dial
pulses. Our system receives calls
from three remotes daily with ex-
cellent results.

On the question of levels, mea-
sured audio on local telephone calls
in our area reach + 10 VU. We
have fed over + 20 VU before
waveform distortion begins locally.
The headroom of intercity loops is
less and suggests that levels should
be held to less than + 10 VU when
feeding such circuits. In practice,
we simply feed the normal + 4 VU
from our remote amplifiers with ex-
cellent results.

System Fidelity
What type of overall fidelity can

be expected from this type of sys-
tem? Within the local calling area
results have been outstanding.
Within 5 miles or so we get a fre-
quency response of about 50 to
10,000 Hz plus or minus 2 dB.
Noise runs about 45 dB below re-
ceived program. On intercity circuits

the Phone Company equipment is
the limiting factor. If it goes through
a carrier multiplex system (as it
probably will), bandpass filters will
roll the response off sharply above
3500 Hz. This roll -off is fast enough
to limit crosstalk in the multiplex
system and not much improvement
can be made with equalization. The
low end can be improved if you
have an equalizer that provides a
boost there. A good, clean 300 to
3000 Hz voice signal sounds good
for news and sports remotes, how-
ever.

We hope this information will
prove helpful to those setting up dial
system program equipment. We
don't expect this to be the last word
on the subject and would be inter-
ested in other work being done in
this area. There must be a broad-
cast engineer with telephone exper-
ience who can fill us in on the work-
ings of the commercial system. We
use it every day, but we might be
hard-pressed to produce a working
schematic of the components in-
volved in an across -the -town call.

The implications of the "Carter -
phone" decision allowing connection
to telephone facilities make it im-
portant to all of us to better under-
stand their technical possibilities
and limitations.

Want A Free
Subscription?

Send Requests To
Broadcast Engineering
1014 Wyandotte Street
Kansas City, Mo. 64105

NOW... a solid-state TV tuner
for only $550.00.

TELE-TUNE GED
riX TELEVI61LV4 IJCNICK.)14LATOR

Ideal for general monitoring applications, the TELE-
TUNE offers solid-state reliability and professional per-
formance at a price you can afford. When used with a
quality video monitor, it will provide color or mono-
chrome performance superior to that of commercial TV
receivers. It can also be used to select broadcast TV chan-
nels for viewing on an RF distribution system. In such
cases, the output of the TELE-TUNE is remodulated on
the desired closed-circuit channel by a DYNA-MOD
modulator.

The TELE-TUNE is housed in an attractive metal
cabinet and has rubber feet for desk -top use. Brackets
are also supplied which easily adapt the unit for 19 -inch
rack mounting. A built-in speaker is also provided.

Available off the shelf ... write today for complete
information.

DYNAIR ELECTRONICS, INC.
6360 Federal Blvd., San Diego, Calif. 92114
Telephone: 17141 582-9211

Circle Number 25 on Reader Reply Card
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Enter the
Curve
Tracers

Part II of 2 parts
By Carl Babcoke

Because transistors often are
soldered to circuit boards, in -circuit
testing can save valuable time while
troubleshooting, also, in -circuit test-
ing reduces the possibility of dam-
aging the transistor.

The Jud Williams Transistor

Curve Tracer Model A is designed
to locate defective transistors in
most circuits.

The family of curves produced
by in -circuit tests are radically dif-
ferent from those produced with the
transistor out of the circuit. (See

Figure 1.) Williams advocates that
these displays be called "signature
patterns", and suggests that they be
added by engineers to their sche-
matics after the pattern for each
normal in -circuit transistor has been
determined.

Capacitances and inductances in
the circuit often make loops out of
the curves, while resistances cause

the curves to tilt as though the
transistor were leaky. For example,
a .25-mfd capacitor (without any
transistor) connected between the
base and collector clips of the
tracer probe produces an oval
shape, as shown in Figure 1.

Higher setting of the BASE CUR-
RENT switch (often to the full
1000 µA position) and the VOLT-
AGE control are required to over-
come the loading of some circuits.
By comparison, most transistors
can be tested out of circuit with
only 10 pA of base current.

Distortion of the signature pat-
terns often can be reduced by con -

(A) Curves of a 2N408 PNP transistor
in a resistance coupled audio ampli-
fier. Base -emitter conduction in the
following transistor amplifier stage
causes what appears to be an ava-
lanche condition at the end of the zero
base current line.

(D) Signature pattern curves of a

mixer -oscillator PNP transistor in a

portable radio resemble those of a
leaky out -of -circuit transistor. How-
ever, a BASE CURRENT setting of
1000 tLA was necessary because of
loading by the circuit.

(B) Signature pattern curves of a

2N408 PNP transistor in an output cir-
cuit which includes a transformer in
the collector circuit, but with the
speaker disconnected. BASE CUR-
RENT set for 10 A.

(C) A NPN audio output transistor with
a transformer and speaker connected
to the collector circuit produced
curves resembling out -of -circuit ones.
BASE CURRENT switch set for 20 A.

Fly. 1 Examples of in -circuit transistor curves.

(E) The same transistor and circuit as
in (D) gave this set of false curves
which include pulses of RF oscillation
when the POLARITY switch was
changed to the incorrect NPN.

(F) A near -ellipse is produced by con-
nection of a .25-mfd capacitor be-
tween the base and collector clips of
the probe.
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Fig. 2 Curves of a transistor measuring
a beta of 40. Calibrate the scope for .1
volt per vertical division on the grati-
cule, then with the BASE CURRENT
switch set for 10 tiA, each division be-
tween the curves represents a beta of
100; at 20 tA each division represents
a beta of 50. In this example, the BASE
CURRENT switch was set for 50p,A,

therefore each division represents a
beta of 20.

necting together the positive and
negative voltage supply terminals of
the circuit under test (no power is
applied to the circuit during in -cir-
cuit tests with the tracer).

Several typical signature patterns
of good in -circuit transistors and
one interesting pattern resulting

from the use of wrong polarity are
shown in Figure 1.

It is clear that effective in -cir-
cuit testing of transistors can be
done with this curve tracer, especi-
ally if comparisons with known
good transistors are used to aid in-
terpretation of borderline cases.

Although it is seldom necessary
in practical servicing to measure ac-
curately the DC beta (the height of
the curves tell the approximate
gain), such a reading is possible.
Calibrate the gain of the vertical
amplifier of the scope so that each
vertical division of the graticule is
.1 volt. Then with the BASE CUR-
RENT switch set for 10 ILA, each
division represents a beta of 100,
when the space between the two
desired curves is measured. Figure
2 shows transistor curves for a beta
of 40. Each division represents a
beta of 50 when the base current
is 20 µA, etc.

(A) Curve of a power supply diode
connected between the emitter and
collector clips of the external probe.
POLARITY switch is set for NPN. Re-
verse the polarity and a horizontal
line should be obtained, indicating an
open circuit.

(B) The ught angle curve of (A)
widened by increasing the horizontal
gain of the scope. A good diode
should have this horizontal part of
the angle, while a shorted diode will
produce only a vertical line.

Fig. 3 Out -of -circuit tests of diodes, FET's and SCR's.

(D) Leakage and avalanche voltage
are best shown with the base discon-
nected, but emitter and collector con-
nected normally. This 2N410 transistor
was not leaky, but showed avalanche
at about 28 volts.

(E) A FET of unknown characteristics
produced this unusual waveform. It

seems advisable to test a known -good
FET as a standard before testing a
suspected one.

(C) Curve produced by a zener diode
connected with its cathode to the
emitter clip and its anode to the col-
lector clip. The POLARITY switch
should be set for PNP. The base -
emitter junction of a silicon transistor
shows the same zener curve. Incorrect
setting of the POLARITY switch pro-
duces the normal diode curve shown
in (A).

(F) Surprisingly, one SCR produced a
set of curves very similar to those
o' a power transistor.

July, 1971 53



Fig. 4 Front panel
layout and the in-
ternal wiring of
the Eico 443 Semi-
conductor Curve
Tracer.

5A Calibrate the scope for transis-
tor beta tests with the Eico 443 by ad-
justing the horizontal gain, vertical gain
and the centering controls on the scope
for a 5 -by -8 division diagonal line.

5C Power and sig-
nal beta calibra-
tions on the tran-
sistor -testing side
of the curve tra-
cer.

5B Typical of curves obtained using
the Eico 443 are these curves of a non -
defective PNP transistor which mea-
sures a beta of 60. Adjust the beta knob
until the total height of the waveform
is 8 divisions, then read the beta from
the dial calibration.

,OWER
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50 6° 100
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Testing Other
Solid -State Components

Go/no-go tests of solid-state
components, such as diodes, zener
diodes, SCR's and FET's, also can
be made with the Williams curve
tracer, although the instrument was
primarily designed for transistor
testing. Typical waveforms obtained
when these other solid-state devices
were tested out -of -circuit are shown
in Figure 3.

The base -emitter junction of sili-
con transistors exhibit zener action
when tested as a diode. This is a
positive way of identifying silicon
alloy type transistors, since ger-
manium types do not exhibit zener
action.

Using The Eico 443
Transistor -Diode Curve Tracer

Another solid-state curve tracer
suitable for use in electronic servic-
ing is the Eico 443; both the front
panel and the internal wiring are
shown in Figure 4. The design of
this tracer is somewhat different
from that of the Jud Williams
tracer, and so is the resultant pat-
tern.

One strong feature of the Eico
443 is the accurate series of tests
for diodes, including reverse leak-
age, maximum PIV and voltage
drop in the forward direction.

Four combination binding post/
banana plug jacks are provided on
the rear of the cabinet, for connec-
tion to a scope. It appears, from the
function and spacing of the posts,
that the tracer can be plugged di-
rectly into the binding posts of the
Eico 465 DC scope by the use of
four male -to -male banana plug
adapters. A 10 -by -10 division grati-
cule for use on any scope is in-
cluded.

The Eico 443 is available in
either kit or wired form. We built
the kit version and encountered no
problem; the tracer worked on the
first try.

Testing Transistors
With The Eico 443

A zero base current line and
three steps of base current are sup-
plied by the Eico unit, giving four
curves. All small, or "signal", tran-
sistors are tested with 10 volts ap-
plied to their collectors with a max-
imum current of 12 milliamps.
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(A) A NPN silicon transistor with ex-
cessive leakage that causes the curves
to be tilted.

nimmtimsommog

VAS
ice mom

(D) The forward resistance of the
base -emitter junction measured on an
ohmmeter a normal 110 ohms, but the
base -collector resistance was an ab-
normal 1.2K ohms. Notice the sloping
zero -collector -voltage side of the
curves. Beta measured less than 15 on
the Eico curve tracer.

(B) These curves of a NPN small -signal
transistor show excessive leakage, and
a beta below 15 (because the curves
cannot be adjusted to 8 divisions
high).

(E) Excessive leakage is indicated in
these tilted curves of a NPN power
transistor, and the beta tested only 25.

(C) Another NPN small -signal tran-
tor with a beta measuring over 500,
but with avalanche at a low collector
voltage and excessive leakage.

(F) A high beta of over 500 was mea-
sured on this NPN silicon small -signal
transistor. However, the avalanche at
only 10 volts would prevent satis-
factory operation in many circuits.

Fig. 6 Typical curves obtained from
defective transistors.

Power transistors are tested sepa-
rately, using another beta -calibrated
scale at 10 volts of collector volt-
age and a maximum of 1 ampere.

Pre-setting of the vertical and
horizontal gain controls of the
scope by means of standard volt-
ages from the curve tracer is nec-
essary if calibrated readings are
needed.

Calibrate the scope which is to

Fig. 7 Base -to -emitter voltage (without
a transistor) in the Eico 443 curve tra-
cer shows zero and three steps of base
voltage.

be used with the curve tracer as
shown in Figure 5A. A typical curve
of a non -defective transistor is
shown in Figure 5B. Notice there
are four curves, including the zero
base current line. Figure 5C shows
the separate panel markings for
"power" and "signal" transistors.

Several typical curves of ab-
normal transistors are shown in
Figure 6. Leakage, if any, is indi-
cated by the tilt of the zero base
current line.

Testing Diodes
A different scope calibration is

needed for diode tests. Rectifier
diodes can be tested for reverse
leakage at any voltage between zero
and 1400 volts of peak -inverse -
voltage (PIV) at 1, 10 or 100 mic-
roamps per scale division. Forward
voltage drop can be measured at
either 10 or 100 milliamps per
scale division.

Zener diodes also can be mea-

sured for the exact zener voltage at
any desired current.

How The Eico 443 Works
The voltage applied between base

and emitter during beta tests is
shown in Figure 7. There are zero
and three different steps of voltage,
but they are not in sequence. This
accounts for the faint lines across
the ends of the curves.

Both the Jud Williams and Eico
curve tracers tested the beta of
transistors accurately enough for
any practical use. The Williams
machine is slightly faster to oper-
ate than the Eico, and can be used
to check transistors in -circuit; how-
ever, the Eico gives higher accur-
acy on diode tests.

Aside from in -circuit tests, both
units can give valuable assistance
in the selection and matching of
components after troubleshooting or
before construction of assistance
circuits.
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SCOTC1.1" IS IRSSISTILIRSO Of 3111 CO.

HIGH ENERGY

High Energy is more than a mere step
forward. A giant leap ahead in magnetic
technology, it brings you video tape
that will actually make possible dramatic
future developments.

With a totally new oxide formulation,
"Scotch" Brand "HE" delivers greatly
increased signal-to-noise for new
brilliance in color definition, new contrast
and clarity. Plus third generation
duplicates equal to or better than
today's best masters.

Yet "HE" achieves this new peak of
performance with full advantage of other
3M improvements. No increase in
abrasivity or head wear. Fully compatible
with your present equipment, it's ready
for you now for special applications
and critical mastering.

But a word of honest advice. For most
applications, "Scotch" Brand No. 400
quadruplex tape still offers you the best
performance value. Plus the only
use -proven back treatment for longlife
protection against contaminants,
against static buildup, against
handling damage.

Get all the facts about "Scotch" video
tapes for today - and tomorrow. Contact
your "Scotch" Brand representative
or write Market Services, Magnetic
Products Division, 3M Center,
St. Paul, Minnesota 55101.

magnetic Products Division 3nriCOMPIMY

The Techniques of Special Effects in Television
gives details on all that the title implies. Written by a
senior designer with BBC, the author spells out the
details on how to achieve most any visual effect pos-
sible in TV (and film as well).

From bullet and bomb effects to animated captions,
this one book covers it all. Includes nearly 400 pages
of large and small budget scene effects and optical
effects that can be ach:eved when only small studios
and a limited number of cameras are available.

This book should be especially helpful to those
working up local ads, producing locally originated
shows and special programs. A standard for educa-
tional broadcasters.

This book is available through Hastings House,
Publishers, Inc., 10 East 40th Street, New York, N.Y.
10016.

Circuit Problems and Solutions is now available in
three separate volumes. Volume 1: Elementary Meth-
ods covers Ohm's Law, Resistive Circuits, Series-
Parallel Resistive Circuits, Meters, Resistance, Mag-
netisim and Electromagnetism and other topics.

Volume 2: Network Theorems extends the problem -
solving coverage begun in Volume 1. The detailed,
step-by-step solutions clearly demonstrate how to apply
such methods as: delta to wye and wye to delta trans-
formation, Thevenin's Theorem, Norton' Theorem.
Without the aid of an instructor, the student equips
himself to solve problems in AC and DC circuitry.

Volume 3: Transistor and Tube Circuits gives solu-
tions to transistor and tube circuit problems. This vol-
ume completes the coverage of circuit problems begun
with Volume 1 and Volume 2, and reviews transistor
and tube constants, decibels, and tuned circuits and
covers such topics as transistor and tube audio ampli-
fiers, power amplifiers, and RF and IF amplifiers.

These books are available through Hayden Book
Company, Inc., New York.

Basic Motion Picture Technology is a comprehensive
survey of the technology of film and its application in
television. It is concerned with fundamentals and does
not assume that the reader has a sophisticated technical
background.

Treatment is based on professional practice for pic-
ture and sound, but both mathematical and electronic
engineering detail have been kept to a minimum. Makes
extensive use of clear and simple diagrams to illustrate
both general principles and operational practice. Special
effects and film processing and duplication receive
special attention. Overall, must be rated as a necessary
guide for film in TV.

The book is written by Bernard Happe, Technicial
manager of Technicolor Ltd., author of several books
and technical papers on film.

Available through Communication Arts Books,
Hastings House, Publishers Inc., 10 East 40th Street,
New York, N.Y. 10016.
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PRODUCTS
(Use circle number on reader service card for further information)

Frequency And
Modulation Monitor

A new frequency and modulation
monitor that measures aural and
visual frequency, and per cent aural
modulation, up to 30 miles away
and operates up to 18 months be-
tween calibrations has been intro-
duced by Time & Frequency Tech-
nology, Inc.

Called the Model 701, the new
monitor covers all UHF and VHF
channels and provides digital read-
out of frequency errors. It requires
frequency calibration only every 18
months in VHF applications and

only every 6 months in UHF appli-
cations, to meet FCC requirements.

The Model 701 also has a built-in
aural modulation calibrator and
digitally settable peak flashers which
display plus and minus peaks
simultaneously.

Optional accessories include a
super -stable oscillator that keeps the
monitor in frequency for 12 years
in VHF use and for four years in
UHF use; a WWVB receiver, for
direct calibration of the internal
frequency standard; and an off -
frequency and over -modulation
alarm.

the [LPB] C111,1 A71C((lR 8 CHANNEL

STUDIO CONSOLE WITH DUAL CAPABILITY

INTERNAL CUE & MONITOR AMPLIFIERS
PLUG-IN P/C BOARDS

CUE SPEAKER
DAVEN ANTENUATORS WITH CUE

ILLUMINATED 31/2" VU METER
OTA LIGHT & SPEAKER MUTING

REMOTE TALKBACK

more features and quality
than any other at this price --

and see the companion S channel T IR I RUN F:

[LPB

19 INPUTS

$1700 -

LOW POWER BROADCAST CO.
5.10 11\kr0L's HWILFRA:IR PA I935S (21',)644 4096

AM TRANSMITTERS SINCE 1960
Circle Number 28 on Reader Reply Card

Besides its use as a monitor, the
Model 701 can be used as a six -
digit general purpose frequency
counter. Conversion is made by
depressing a single front panel
pushbutton.

The Model 701 can be supplied
for portable or rack mount opera-
tion. It is 11" wide, 8" high, and
15" deep. Weight is 22 pounds and
operating temperature is 0' C. to
50° C. Power requirement is 115/
230 V.

Circle Number 60 on Reader Reply Card

Six Channel
Time Tone Receiver

With the recent changes in the
WWV time signal format (including
a voice announcement of
time each minute) the interest in
time code receivers is increasing.
With that in mind, let's take a look
at the Simex Time Standard built
by the Coast Navigation School.

Originally designed for use
aboard ships, the Simex model 003
can be used in almost any location.
The frequency is switch selected
across the five WWV channels and
CHU (the Canadian counterpart of
WWV). With six frequencies avail-
able, it is possible to receive time
signals, regardless of band condi-
tions.

Unlike most other time signal and

ETCH-O-MATIC
MARKS MOST ANYTHING

Electrochemical process cuts
your name, number, or mark
on any metal surface. System
includes marker for 115 V.,
ground plate, electrolyte so-
lution, and special stencils.
Kit marks up to 2000 items.

ETCH-0-MATIC

1. KIT
58E1100-S24R,

/Re 

Fla 04,114 -110
ELECTRONIC ASSEMBLY TOOLS

,TELME4ED.T TOOLS a.no, ALLOYB
4117 N. 44I1 Street, Phorno., Armee. BEM

Circle Number 27 on Reader Reply Card
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communications receivers, the Si-
mex unit is completely solid state.
It uses two CA3028 IC's, nine tran-
sistors, and eight diodes. And since
the unit uses a low drain design, it
will operate for lengthy periods on
batteries. An outboard 12 VDC sup-
ply can be used to power the unit
when portable operation is not nec-
essary.

In comparative tests against two
general coverage communications
receivers, the crystal controlled Si-
mex on all bands during most hours
of the night and day outperformed
the other two in BE's lab.

Circle Number 61 on Reader Reply Card

Solid State
Video Monitor

A new all solid state video moni-
tor for use in business, industrial
and educational surveillance systems
has been introduced by Magnavox.

Called the model T-5905, the unit
is compatible with any standard
video monitor camera. It has a
solid state chassis with an isolated
transformer for maximum safety and
reliability. It also features a 12"
screen with 71 square inch face
plate area, center resolution with
600 lines and front mounted on -off,
contrast and brightness controls.
The secondary controls for height,
vertical linearity, vertical and hori-
zontal hold are mounted on the
rear.

Constructed of sturdy, high -im-
pact plastic, it has an eight foot long
power cord and concealed handle
for easy portability. Dimensions of
the unit are: 131/2 " L x 101/4 " D x
131/4" H

Circle Number 62 on Reader Reply Card

(Products continued on page 60)

rwe art

Wattmeter/VSWR
Monitor

The new Bird Electronics THRU-
LINE model 3122 Dual Wattmeter-
VSWR Monitor displays three mea-
surements at once on a single meter
face: forward and reflected power
are indicated by individual pointers
and VSWR is monitored on a third
scale from the intersection of the
two power pointers.

Unlike most VSWR meters, the
model 3122 does not require any
adjustments to full scale deflection,
or any switching before VSWR
readings can be taken. The entire
set of three transmission parameters
is read out simultaneously during
normal RF operations or during

maintenance adjustment procedures.
Power and frequency range of

the new Bird Dual Wattmeter-
VSWR Monitor depend on two
plug-in elements selected from more
than 90 choices available with the
company's THRULINE Model 43.
Full scale power levels at ±5%
accuracy range from 10 to 10,000
watts for forward indication and 1
to 1000 watts for reflected, in dis-
crete frequency bands from 0.45-
2300 MHz. (For increased resolu-
tion, the reverse power Element is
ten times more sensitive than the
forward power Element). Model
3122 Insertion VSWR in 50 -ohm
systems is a low 1.035 to the point
of measurement.

Ci-cle Number 63 on Reader Reply Card

the new
mcmartin consoles

The new 8 -mixer McMartin consoles feature outstand-
ing flexibility, ease of operation and clean-cut styling.
All modules are plug-in. Up to 27 inputs may be ac-
commodated. Highest quality components, including
maintainable step -type attenuators, are used.
Typical program circuit program specifications are:
-1.-0.5 dB frequency response; distortion of 0.5%, 20 to
20,000 Hz, and signal-to-noise ratio of 74 dB for all
models. Full cue, intercom and monitor facilities are
standard.
Mono, stereo or dual channel models are available.
The new McMartin B-800 series consoles deliver per-
formance, operating flexibility and are priced right.

MONAURAL
B-801 $2,350.

STEREO
B-802 $3,200.

DUAL CHANNEL
B-803 $2,650.

For details, contact:
Broadcast Product Manager

McMartin
Inc'.

north thirtee etreet
rfnnlll u. tiebramka  08102
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Circle 'lumber 29 on Reader Reply Card

59



mum

ethicsm
Xcelite's where the Metrics are!
A great variety of tools and sets to help you turn
most any Metric fastener or adjusting screw
you're likely to encounter... hex socket set
screws and cap screws, hex nuts, hex head cap
screws, and whatever.

All tools precision made for exact fit. Bright
nickel chrome nutdriver shafts and protective
black oxide finished hex socket screwdriver
blades. Plastic (UL) handles shaped for perfect
grip and balance.

FIXED HANDLE NUTDRIVERS

NUTDRIVER SHANKS & HEX SOCKET SCREWDRIVER
BLADES for use interchangeably in Series 99 plain
and ratchet type handles.

No. 99 -PS -51 -MM

(10 Metric
nutdriver shanks,
extension and
handle)

**411r.t. .001P

REQUEST CATALOG

COMPACT SETS

No. 99 -PS -41 -MM

(7 Metric hex socket
blades, extension
and handle)

nationwide availability through
local distributors

XCELITE. INC.. 118 Bank St.. Orchard Park, N. Y. 14127
In Canada contact Charles W. Pointon, Ltd.
Circle Number 30 on Reader Reply Card

CATV

A new television camera has been
developed by K'SON Corporation
of Placentia, California. K'SON is
the RCA Technical Distributor for
Professional Television in Southern
California. The new camera, a
K'SON engineered adaptation of an
RCA camera, has been named "The
Moonlighter" because of the low
light levels required for satisfactory
operation.

According to a K'SON spokes-
man, The Moonlighter can operate
at the low power of one foot candle,
making it applicable for a wide
range of remote location live, filmed
and taped programs such as school
sporting events, parades, graduation
ceremonies or any events that have
insufficient lighting to allow the use
of standard cameras.

Designed for CATV, educational
and industrial use, the K'SON/RCA

Camera

PK53OLL Moonlighter with view-
finder (to give its full title) offers
good picture quality, operational
simplicity and flexibility, all at low
cost. Basic price for the Moonlighter
is under $1900.00.

A selection of standard "C"
mount lenses is available, including
5:1 and 10:1 zooms. The Moon-
lighter's controls have been located
to provide ease of operation. With
the exception of the full comple-
ment of viewfinder controls, the
only external operating control is
the on/off switch. Also available on
the rear of the camera is a me-
chanical focus control to compen-
sate for different -sized lenses. The
Moonlighter is designed to be
mountable on any tripod/dolly/
pan -tilt assembly able to support a
minimum of 25 pounds.

Circle Number 64 on Reader Reply Card

Closed Circuit
TV Camera

Cohu Electronics, Inc. has an-
nounced introduction of a new high -
resolution, closed-circuit television
camera in the continuing Cohu De-
sign 6000 Series.

Designed primarily to meet the
exacting demands of data storage
and retrieval systems, the new
Model 6120 camera's corner detail
and flatness of field make it prac-
tical for any application involving
transmission of detail.

With a bandwidth of 32 MHz, the
Model 6120 offers resolutions up to

1500 lines horizontal center, 775
lines vertical center and 900 lines
in the corners. A larger vidicon-
11/2 inch-and 35mm lens mean
surface can be viewed with greater
detail. Superior picture fidelity is
provided by a uniquely designed
low -noise preamplifier and a wide
range automatic sensitivity circuit.

Measuring only 151/2 inches in
length, 71/2 inches in width and 5
inches in height, the 6120 housing
is made of high strength cast alumi-
num. Opening the two-piece hous-
ing reveals total silicon solid state
active circuitry, mounted on easily
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accessible plug-in boards with con-
venient test points and adjustments.

The 6900 Series camera control
in an aluminum alloy housing is

available in a dual compartment
rackmount enclosure that occupies
only 51/2 inches of vertical rack
space or as a single unit portable
cabinet.

Rapid on-line maintenance of the
6900 is facilitated by the modular
design incorporating plug-in circuit
boards for each control function:
video amplifier, deflection, power
supply and optional synchronizing
generator.

Circle Number 65 on Reader Reply Card

AM Field Intensity Meter
Solar Electronics Company has

added an AM field strength meter
to their product line.

The new unit covers fundamental,
second and third harmonics of AM
broadcast stations -540 kHz to 5.0
MHz. Sensitivity is 10 microvolts -
per -meter. Bandwidth is 5 kHz.

The meter is solid state, and es-
pecially designed for use in ad-
verse weather. Features include a
simple means for calibrating in lieu
of a known RF field, simplified op-

erational sequence, and a 50 ohm
input circuit so the unit can be used
as a tuned voltmeter or null indi-
cator. It also is shielded for opera-
tion in RF fields up to 10 volts -per -
meter.

Circle Number 44 on Reader Reply Card

Color TV Source
Sylvania Electric Products Inc. is

offering a color slide studio which
feeds closed circuit RF or video
television systems with program

material derived from 35 mm slides
and audio tape. Sylvania is a sub-
sidiary of General Telephone &
Electronics Corporation.

Model CSS-1 is a color televi-
sion signal source which utilizes a
Sylvania SC4679 flying -spot scan-
ner tube with specially formulated
phosphor for full spectral response.
All electronic circuits in the studio
feature complete solid-state con-
struction.

The basic unit contains slide
changer; flying -spot scanner with
deflection yoke; all optics, splitters,
and filters; deflection and high
voltage module; photo -multipliers,
pre -amplifiers and encoder. It
mounts in a standard 19 -inch rack
and occupies 24.5 inches of vertical
space.

The studio transmits over cable
television, closed-circuit systems,
and standard television broadcast
facilities. It is specially suitable for
advertising, local interest messages,
information displays, and classroom
use.

Color slides may be changed
manually by a tone -cueing signal on
the track of the audio tape. An

(Continued on page 62)

ERASE
RECORD

REPRoDweE
MONO - STEREO
Professional Direct Replacement Heads with
complete written and pictorial instructions

Our factory will clean, rebuild.odtust and test your
head ASSEMBLY...install new M MI heads...
replace minor hardware and modify your gate
to accept our "NON POPPING" springs

4,O 411 41 41;

36 HOUR SERVICE - LOANERS AVAILABLE

(612) 884-7393

MINNEAPOLIS MAGNETICS, INC.
8125 PLEASANT AVE. SO., MINNEAPOLIS, MINN. 55420

when
accuracy
counts.
Portable or Panel -Mounted

Accuracy to .002 of a second. Built
for long, trouble -free service. Easy to
read, shatter proof crystal .. the
perfect timer. For full details. request
Free catalog No. 261.

PANEL MOUNTED

M0141111

Scala
Divisions Totallzos Accuracy

PORTABLE
S-100 1/5 sec. 6000 sec. ±.1 sec.
5-60 1/5 sec. 60 min. ±.1 sec.
SM-60 1/100 min. 60 min. ±.002 min.
S-10 1/10 sec. 1000 sec. ±.02 sec.
5-6 1/1000 min. 10 min. ±.0002 min.
5-1 1/100 sec. 60 sec. ±.01 sec.
MST -1C0 1/1000 sec. 6 sec. ±.001 sec.
MST -500 1/1000 sec. 30 sec. ±.002 sec. MI

ANDARD
ELECTRIC TIME
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(Continued from page 61)

optional timer module also is avail-
able. It includes an interval timer
which advances the slide tray to
the next position at pre -selectable
intervals from two to 20 seconds.
and a 24 -hour clock timer which
cycles the equipment on and off for
any pre-set period. The timer mod-
ule also contains circuitry to accept
150 Hz tones from a pre-recorded
tape and indexes slides in conjunc-
tion with prepared audio.

A tape transport, consisting of a
continuous loop, two -track cartridge
system, also is offered as an option
with the CSS-1. It accepts NAB
standard cartridges. Pre-recorded
audio may be carried on one track
while the other contains 150 Hz
tone -cueing signals to change slides.

A sync generator also may be
added to the studio. This option is
equipped with integrated circuits to
perform timing and processing func-
tions and a crystal controlled sub-
carrier oscillator. It uses horizontal
and vertical pulse rates, derived
from color subcarrier, to provide
proper color frequency interleaving.

Circle Number 67 on Reader Reply Card

Dolly System
This new unit brings together a

television camera, monitor, camera
mount, video tape unit, lighting and
sound system. The unit provides its
own lighting system, which is pre-
set to remain on camera axis, even
during panning a-,4:1 tilting. A few
minutes' familiarization with the
integral control panel permits any
amateur operator to achieve near -
professional results. No equipment
need be removed for movement or
storage. The TN' Dolly-Lite will
pass through any standard 32"
doorway.

Circle Number 6B on Reader Reply Card

Digital Clock
A solid state digital clock capable

of operating on either AC or DC
power has been announced by W.
F. Sprengnether Instrument Co.,
Inc. Designed for precision mea-
surement of real or elapsed time,
the instrument displays seconds,
minutes, hours, and as an option,
days. Other options include BCD,
LOPPS, IRIG "C" Time Code For-
mat and 50VA, 115VAC-50/60 Hz
outputs. For performing various re -

WHY
BUY

STL
TEST

TAPES

 Highest quality
 Independent producer

 Available immediately

Accepted as basic reference tools
by major equipment manufactur-
ers, broadcasters, and recording
studios throughout the world, STL
test tapes are unexcelled for
quality.

Available in all audio tape widths-
150 mil to 2 inch. Catalog -listed
tapes of 1/4" are priced at $24.00
each.

Supplied to the user promptly on
order.

Ca" °r TA B E RWrite: - MANUFACTURING & ENGINEERING CO.
2081 EDISON AVE.  SAN LEANDRO, CALIF. 94577 PHONE: (415) 635-3832

Contact us for distributor in your area.
Circle Number 33 on Reader Reply Card

cording and control functions, hard
contact closures at seconds, minutes,
hours and days are provided.

Timing pulses can be advanced
or retarded at the rate of 10 milli-
seconds per second for precise real
time synchronization. The clock
also provides for electronic synchro-
nization with WWV. All controls
are located on the front panel,
including a switch with which the
display can be turned off to reduce
power consumption to a minimum
during portable 12VDC operation.

Designated as the Model TS -200,
the clock measures approximately
4 x 10 x 8 inches and weighs 7.5
pounds. The basic unit price is
$1170.00.
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Professional
Tape & Head Cleaner

A brand new cleaner formulated
for VTR, audio heads, magnetic
tape and photo film is now avail-
able from Nortronics. The new
cleaner, designed especially for pro-
fessional recording equipment, is
available as both liquid and spray.
In either form, its use contributes
to improved performance and ex-
tended life for magnetic heads and
tapes.

The new cleaner can be used on
cassette and cartridge tape record-
ers as well as conventional reel-to-
reel equipment. Nortronics Tape/
Head Cleaner preserves tapes and
improves fidelity by eliminating ac-
cumulated dirt, film, and oxides.
Since it is silicone free, it can also
be used to clean guide parts, cap-
stans, and pinch rollers. Most other
available cleaners contain silicone,
and therefore cannot be used for
these applications.

Nortronics Tape/Head Cleaner is
now available from Nortronics dis-
tributors in a 16 oz. aerosol spray
can, with a 5 inch extender tube
that directs the spray into crevices
and hard -to -reach areas, and in
liquid form in 8 oz. and 32 oz. cans.

Circle Number 70 on Reader Reply Card

Send your Engineer's
Exchange Ideas To:

BE, 1014 Wyandotte
Kansas City, Mo. 64105
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Four For One
Remote Mike Adapter Box

On many occasions when called
upon to do a special remote broad-
cast, requiring more than four mi-
crophones, we here at radio station
WHEB have found our four channel
remote amplifier was too small to
do the job.

The first few times this hap-
pened we simply connected two
four -channel remote amplifiers back
to back. This worked fine except
that it would require two men to
transport all the equipment and to
ride gain on two amplifiers. Another
setback was that it took up more
space than was set aside for the
station, since usually there would
be two or three stations doing the
same broadcast.

Generally, when two amplifiers
were used back to back, the an-
nouncer would simply open all mike
pots. This would have worked fine
except for the fact that with all the
mike pots open, all kinds of un-
wanted background noises and
echoes were picked up.

Only three of the mikes were
used continuously (in this case, a
City Council Meeting weekly) and
one mike was used occasionally by
the announcer to interject com-
ments, another occasionally by the
mayor and the other for the moder-
ator. It was decided to somehow
feed all the extra mikes into one
spare pot on the remote amplifier,
with the announcer selecting only
that mike which would be used only
occasionally. Since all the extra
mikes, three in this case, would feed
into the same pot, it was required
that mikes not used, be killed to
avoid cross pickup and noise pickup.

The unit that evolved is shown
schematically and is known here as
the "Four for One Mike Adapter
Box."

The entire unit is built into one
of the Bud type mini -boxes, with
the four XLR-3-35 Cannon, single

receptacles, with socket insert,
mounted on the left end panel of
the box. The five push button
switches are interlocked and
mounted on the front panel. The
four switches used for mike control
are all double -pole, double -throw,
make before break types and the
fifth switch can be of any combi-
nation. It is used only as an all OFF
switch.

Since all switches are interlocked,
depressing any one button will auto-
matically disconnect all other but-
tons and place a dummy load across
the output bus going to the output
socket. In this manner, the load as
seen by the remote amplifier, will
always remain constant, regardless
of the number of mikes in use.

The load resistors are 200 ohms
each, giving an overall impedance
of 50 ohms. In order to get a good
match into the mike input channel
of the remote amplifier, which in
our case was 150 ohms, I used a
50/150 ohm matching transformer,
of the UTC ouncer type, to teed
output bus into the output socket
of the adapter box.

The output socket used is Cannon
XLR-3-36, single receptacle, pin
(male) insert. There are no dangling
wires on this box, so that in order
to connect the output into the mike
input socket on the remote ampli-
fier, any of the station's mike ex-
tension cords can be used.

This unit has proved very effec-
tive. The announcer can now select
any one of four additional mikes,
as quick as it takes for him to de-
press a button.

When in use, the auxiliary pot
on the remote amplifier into which
the adapter is fed, is left open at
all times, and all the announcer on
duty need do is depress buttons
when needed. All mikes can be
used if needed simply by depressing
all four buttons at the same time.
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That's how we
Write:

ELECTRONICS, INC.
A Filmonoya Company

8810 Brookville Rd., Silver Spring, Md. 20910
(301) 588-4983
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An improvement on this adaptor
would be to use the newer illumi-
nated push-button switches as this
would make it easier to spot at a
glance which mike was in use.

Antonio Vaccaro, CE
WHEB-WPFM
Portsmouth, N.H.

Quality Control
For Religious Tape

With reference to your letter
"What Do You Do With Poor
Quality Religious Tapes" in Febru-
ary's issues, there is a simple two-
part solution to this situation:

Especially newscasters, reporters, emcees and
announcers. For example, Sony's ECM -51

Telescopic Wand microphone, at $129.95, is the
same fine microphone as Sony's famous

ECM -50 Tie-Tac/Lapel microphone, but
modified for hand-held or micro-

phone stand use. See this new
performer at your nearest profes-

sional audio dealer, or write:
Special Application Products

Division, Sony/Superscope,
8150 Vineland Ave.,

Sun Valley, Calif. 91352.
SUPER COPE

©1971 Superscupe

First, in setting up the arrange-
ments for the program (i.e., with
respect to broadcast contracts and
agreements) have it understood that
the client is to provide the tape, and
it must be of acceptable quality.
Specification of a newer "indestruct-
able" type (eg. Scotch #175) is
most helpful to the client, who,
generally, knows very little about

a tape.
Second, adopt a "standard pro-

cedure" in the control room for
locally produced tapes, whereby the
announcer/engineer who is respon-
sible for airing the tape, bulk -erases
it after its last use before it is re-
turned to the client. This insures a
clean erasure for the next recording.

This system costs nothing and
gives excellent results! If the tape
supplied by your clients causes any
problems, the station can supply the
tapes, thereby controlling the qual-
ity, and pass on the cost to the
client/sponsor. In the event of "no -
charge" programs, the tapes' cost
is tax deductable as a donation if
the client keeps it at the end of
its use!

I have had excellent results with
this system at several stations. How-
ever, some folks like perfection and
settle for nothing but the best. In
this case, I have achieved an addi-
tional 100 percent increase in qual-
ity by going to 4 -place head assem-
blies on the reproduce deck(s),
whereby all studio cuts are played
with a standard full track head,
while "homebrews" are played by
switching to the second playback

Circle Number 38 on Reader Reply Card
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head which can be either a 1/2 or a
IA track head, depending upon your
preference.

This system gives the optimum
s/n ratio for playback; however,
some amount of bass boost will
result from using a 1/4 track head
on a 1/2 tape, as also happens with
a 1/2 track head on a full track
recording. This is a normal occur-
ance, and is generally not objec-
tionable. Don't try to equalize it
out, as degradation will result when
the head is used for its proper width
recording. No appreciable degrada-
tion or frequency response prob-
lems crop up if a 1/2 track head
is used for a 11/4 track tape!

For the fellas with the Sparta
boards that put the mic on cue
when the pot is turned fully count-
erclockwise, resulting in unnerving
feedback: simply open the board
and cut out the resistor (two resis-
tors on stereo boards) which is con-
nected to the switch on the mic pot.
This takes about a half a minute,
solves the problem nicely, and does
no harm to the operation of the
board!)

John B. Crutchley, Mgr.
JB Custom Audio Services
Div.-Brennan Electronics
P.O. Box 307
Defiance, Ohio 43512

How To Prevent
Styli Damage

Damage to turntable styli is one
of the hottest trouble spots in the
broadcast control room. It is so
easy to chip one of the fragile dia-
mond tips and sometimes the dam-
age stays hidden until the high's
are sliced from a good number of
records. This can be a disaster to
a station who's prime selling point
is the quality of it's sound.

Unless an operator is very con-
scientious and double-checks each
possible case of damage before
using the stylus again, the first
warning of trouble is usually a sharp
rise in the noise level from records
that have been 'sliced.'

At WMCF, we took the follow-
ing steps to reduce the chances of
this kind of damage. First, we set
the stops on our Shure pickup arms
so they could not move outboard
past the arm rest. Second, I glued
a small piece of foam padding, (the

pad from the stylus container) to
the base of the turntable under the
head arc between the rest and the
platter.

Now, if an arm is dropped, the
stylus will hit (1) Not at all as the
arm slips into the arm rest, (2) the
foam pad, (3) the felt turntable mat,
or (4) the record surface. Needless
to say, none of these will chip the
diamond.

If I can only figure a way to
stop operators from moving the
platter after a stylus has dropped
onto the felt mat and ripping the
stylus assembly right out ... we'll
have it made.

Fred Chapman, CE
Station WMCF-FM
Stuart, Florida

Send Your

Exchange Ideas

to

Broadcast Engineering

Yes - We Pay

I 197 SuPer..P. Inc

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

PRICE $39.50 F.O.B. San Clemente
Specify cable C.O. when ordering

Western Electronic Products CO.
107 Los Whims, Sac Clemente, Calif. 92672
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Especia ly newscasters.
reporters. emcees and

announces. For example,
Sony's ECM -50 Tie-Tac/

Lapel microphone, at
$129.95, is quickly

becomirg standard for
T\. and radio use.

Or the ECM-51-the
same fine micro-

phcne, adapted for
land -held and

miprophor e stand
use. See this new

trenc-setting
performer at any

prcfessional audio
iealer, or write

Spec al Application
Products Division,
Son7/Superscope

8150 Vineland Ave
Sun Valley. Calif. 91352.

IsoNv. SUPER OP(
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SWITCHCRAFT NYLON

PATCH CORDS
Yes, nylon . . . where it

Ae-N counts! Bronze tinsel con-
ductors are insulated with
thermoplastic over which a
braided shield and black ny-
lon braid are woven. Result:
twenty (or more) times the
cable life without fraying or
shorting. It's built-in relia-
bility insurance! Literally
scores of stock types and
sizes from 6" to 10' ... with
"Twin -Plugs" or 2 or 3 -con-
ductor Mil -type phone plugs.
You name it!

JACK PANELS

As trouble -free and reliable as can
be. The industry's most complete
line for all applications in your
choice of steel -reinforced black
phenolic, or extremely lightweight
aluminum frames; 24 to 52 jacks;
single row or double row (spaced so
that double plugs cannot make
cross -connections). Highest quality
telephone or military jacks in-
dividually adjusted for perfect elec-
trical connections. Special spring
materials and configurations pre-
vent them from taking a "set" or
breaking, yet they cost no more!
Also available without jacks. Com-
plete line of accessories, too
("Lamp Jax," dual jack blocks,
dummy plugs, hole plugs, brackets).
Switchcraft makes them all!
WRITE FOR NEW PHONE PLUG
AND PATCH CORD CATALOG P-202
AND JACK CATALOG J-103, or see
your local Switchcraft Authorized
Industrial Distributor for immediate
delivery at factory prices.

5535 No. Elston Ave.
Chicago, Illinois 60630

Canada: Atlas Radio Corp., LTD
50 Wingold Ave., Toronto, Canada

SEE US AT WESCON BOOTHS 22262227
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DATA
For further In ormation, circle data
Idntlfication number on reader service card

105. COMPUTER SCIENCES
CORP.-A new technical bulletin,
"Small Computer Automated Test-
ing Facilities", is now available. The
bulletin describes how automation
can aid in testing of concepts as well
as devices in a number of areas. By
automating the experimental data -
gathering function, it becomes pos-
sible to amass large amounts of
data and to process it in real time
as opposed to customary techniques
of costly real -life installations and
tests.

106. EASTMAN KODAK COM-
PANY-A new publication outlin-
ing procedures for recovering silver

D-1500
TV CHARACTER
GENERATOR

$4000
The 0-1500 portable character
generator is completely contained
within its keyboard package. Meets
highest broadcast standards for
studio use. Also ideal for remotes,
tape editing, transmitter standbys.
and for preparation and display of
election returns.
 Store and readback page after

page of display on your standard
audio cartridge tape recorder
with Audiotape Interface Option
0-1500-3.

 Standard computer system corn-
patability and flexibility.

 Rapid access of subtitles from
internal memory for news, sports,
and interview programs.

 Automatic crawl without external
reader.
Full keyboard control features:
line insert, line delete, and flash.
among others.

For demonstration or further infor-
mation, call or write'

DATAVISION, INC.
2351 Shady Grove Road

Rockville, Maryland 20850
(301) 948-0460

from photographic processing solu-
tions which employs the entirely
new Kodak chemical recovery car-
tridges and companion Kodak cir-
culating unit is now available. En-
titled "Silver Recovery with the
Kodak Chemical Recovery Car-
tridge P." the new publication pin-
points how to install and use this
recently introduced equipment. De-
tails about the equipment, installa-
tion, how to change cartridges, and
details of adapter kits and Kodak
silver estimating test books are in-
cluded. A handy table outlines the
type of cartridge recommended for
particular types of solutions from
which silver recovery is made.
Specific cartridge capacities (in gal.)
and maximum flow rate (in ml,'
min.) for maximum efficiency arc
contained in this same table. A
check list of what to do and what
not to do is presented on the clos-
ing page.

107. GENERAL MICROWAVE
CORP.-Bulletin M189 describes
General Microwave's new 70 -dB
Absorptive PIN Diode Modulator/
Attenuator. It operates from 200
MHz through 18 GHz. Switching
speed is less than 200 nanoseconds
for a step function input; less than
20 nanoseconds with a shaped cir-
cuit driver. The attenuation is flat
to within ± 1.0 dB over most of the
frequency range. Low VSWR and
insertion loss are featured.

108. LYNCH COMMUNICA-
TIONS SYSTEMS-A new two -
page brochure covering their E75
"Portable" Speech Scrambler is now
available. The Lynch E75 Speech
Scrambler offers total speech pri-
vacy on land, sea or air with opera-
tion from either telephone or radio
communication circuits. Complete
privacy of voice conversation trans-
mitted over telephone circuits or
radio is assured by the selection of
any one of 1408 different code card
combinations. The illegal tapping of
telephone circuits or monitoring of
radio transmissions will be heard

66
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