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ONE COMPANY  

in the 
television industry 
offers a complete 
line of solid-state 
instrumentation for 

video analysis, 
simulation, processing 

and control. 
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Now update 
for color 

with this solid-state 
sync generator 

and accessory system 
from Cohu 
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All this in 1% inches of rack space: 

EIA 525-line monochrome/color sync generator; 

bidirectional variable speed genlock; 

color standard with colorlock; 

and electronically regulated power supply. 

And all for $2,240, FOB San Diego. 

These systems feature solid-state, integrated circuit 

components for optimum reliability. Extension boards 

facilitate servicing and adjustment of circuit assemblies. 

Available accessories include a dot bar generator 

and automatic sync changeover switch. 

Cohu also stocks monochrome/color switching matrix, 

switcher control and remote control units, pulse 

and video distribution amplifiers, and portable vidicon 

cameras. Get full details direct or from your nearest 

Cohu engineering representative. 

E E F rq c 

Box 623 
San Diego, Calif. 92112 
Phone; 714-277-6700 

SAN DIEGO DIVISION 
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Sweep Frequency Techniques in Broadcast Measurements. A 
discussion of the applications of the sweep and comparisons 
with other measurement methods. D. W. Sargent. 

A Redundant Remote Control Loop For TV Transmitters. A 
control loop utilizing subcarrier transmissions for both the 
control and telemetry signals is described. Evert A. F. Ander-
son. 

AM Proof of Performance, Part 2 of a 3-part series on Proof 
of performance. In the wake of numerous FCC fines for vio-
lations concerning the Proof, this series seeks to improve sig-
nals and avoid costly station fines. Patrick Finnegan. 

A Wide Range Light Level Control. A discussion of some con-
siderations and conditions for overcoming problems that evolve 
from complex lighting situations. Walter Jung. 

PSA Audio Compensator. An inexpensive "compensator" that 
saves daily adjustment of the modulation monitor at KNIT. 
Dick Fletcher. 

Reducing Co-Channel Interference. Author tells how signals 
from WWV may be used in order to work with the principles 
of offsetting TV transmitter carrier frequencies to reduce vis-
ibility of co-channel interference. Glenn A. Brown. 

ABOUT THE COVER 

D. W. Sargent is shown with 

a test setup described in his 

article on the Sweep Fre-

quency Technique in broad-

cast measurements. See 

Page 12. 
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For years we've been offering 
a 30-day free trial, a full year's 
warranty on parts and labor, 
an increase in effective coverage, 
a guarantee of protection against 
overmodulation without 
distortion— but there are 
still a few of you who haven't 
tried AUDIMAX and VOLUMAX. 

You sure are a tough audience! 

Audimax reacts to any given program situation in 
exactly the same way as your best audio man would 
— only a lot faster and more efficiently. It eliminates 
distortion, thumping, pumping, audio "holes", and 
bridges through program pauses to eliminate the 
"swish-up" of background noise. It even returns the 
gain to normal during standby conditions. Big 
claims? You bet. But we're willing to back them up 
with a 30-day free trial in your own studio. After that, 
send us $665 if you like it. If not, send it back — 
freight charges collect. What can you lose? By keep-
ing average modulation up, everybody wins. 
Volumax for AM broadcasters costs the same as Aud-

imax and limits peaks without side effects. Its action 

may be gentle or microsecond fast. That depends on 
the program waveform but the end result of the 
Audimax-Volumax team is always a more even and 
pleasant sounding program that may be transmitted 
safely at much higher effective power levels. That's 
another big claim we'll back up with a free trial. 
We've even got a claim for FM and TV broadcasters. 
FM Volumax is absolutely guaranteed to prevent FM 
overmodulation and SCA crosstalk without distortion. 
This one costs $695. 
Write and let us back these claims with a 30-day free 
trial. Or better yet—call us collect at (203) 327-2000. 

PROFESSIONAL 
PRODUCTS 

LABORATORIES 
Stamford, Connecticut 06905 
A Division of Columbia Broadcasting System, Inc. 
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LETTERS 

Dear Editor: 

I enjoyed reading the article 
"Pennsylvania Power-House," in the 
April issue of Broadcast Engineer-
ing. I do believe someone was in 
error though, in describing the 
photo (Fig. 5 on page 18) as that 
being a photo of a TTU-110A. I 
recognize it as a photo of a TTU-
50C. Best regards. 

Al Petzke 
Chief Engineer, 1N -1 VO 
Rockford, Ill. 

Ed. Note: 

AI is correct. The picture in 
question is of the TTU-SOC. The 
difference in the two transmitters 
is that the TTU-110A uses a higher 
power klystron than the 'ITU-50('. 

Requests 

From other issues, requests con-
tinue to come in for extra copies 
and copies of articles only. In order 
to save handling and mailing time, 
send requests for issue copies to the 
Circulation Manager and requests 
for copies of articles to the Editor. 

Early Paper Call 

Hugo Bondy, WAGA-TV, and 
program chairman of the January, 
1970 SMPTE conference in Atlanta 
has issued a call for paper ideas. 
"No commitments are being 

either requested or accepted at this 
time," writes Bondy. He went on ' to 
say, "1 am, however, asking for an 
expression of what you (readers) 
would like to have covered at this 
conference. Don't feel inhibited: let 
your suggestions be as free-swinging 
as you wish." 

Send your suggestions to: Hugo 
A. Bondy, WAGA-TV, P.O. Box 
4207, Atlanta, Georgia, 30302. 

New Column 

Harry Etkin assumes a new role 
with Broadcast Engineering as of 

the June issue. Harry will write the 
"Scanning the CATV Scope" col-
umn, which will appear monthly. 

Harry A. Etkin 

NEED A SPARTA 
CONSOLE? 

CONTACT CCA 
CCA 

CCA ELECTRONICS CORP 
c.LOUCESTER CITY. N 

1609) 456 1716 

-r.A1/41==.,.^1/4e-r1=2,, -r 
We were told we had the 
best tape cartridge machine 
on the market... 

So we 
improved it! 

Now we have 
the best tape 
cartridge machine 
available... 

Tapecaster has 
SUPER-TORQUE 
Why settle 
for less? 

jaml 
-r 

Box 662 — 12326 Wilkins Avenue, Rockville, Maryland 20851 
Phone: 942-6666 Area code 301 

Circle Number 3 on Redder Reply Card 
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For starters, the Tapecaster 
Model 700RP has 30 sealed sili-
con transistors and 15 silicon 
diodes of the best quality money 
can buy ... and new it has the 
SUPER-TORQUE hysteresis syn-
chronous motor. No wonder 
Tapecaster is the leader in pro-
fessional tape cartridge equip-
ment. 
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NOW! 
BUY ONLY 
THE TEST 
SIGNAL 
GENERATORS 
YOU NEED 

L1NEARIT - VARIABLE 
APL GENERATOR, TG- 906 

MULTIBURST 
GENERATOR, TG-907 

• 

RACK MOUNTED TEST MODULES 

*  142 CENTRAL AVE., CLARK, NEW JERSEY 07066 • (201) 382-3700 

PULSEBARAMP 
GENERATOR, TG-905 

BAR AND DOT 
GENERATOR, T6-909 

SYNC/BLANKING ADDER & 
BLACK/WHITE GENERATOR, 11-908 

independent modules, 
simultaneous full field and 
vertical interval test 
signal generators, with 
individual power supplies 

... do not require drive pulses and will 
operate from composite video. Integrated 
circuits for maximum reliability. 
Write for complete details. 

WARD ELECTRONIC INDUSTRIES 
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One of a series of brief discussions 
by Electro-Voice engineers 

BEN COCHRAN 
Chief Engineer, 
Military Products 

To most people, all handsets are about 
alike. But to the U. S. Army Electronics 
Command at Fort Monmouth, handsets are 
a vital link in field radio communications. 
And the handset that works fine on your 
telephone may have serious limitations in 
battle. 

To this end, Electro-Voice, has developed 
a dynamic handset with characteristics that 
help to solve the problems posed by battle-
field conditions. Goals set for the design 
included reduced mass (both size and 
weight), increased reliability and durabil-
ity, and equal or better acoustic and elec-
trical performance. 

Perhaps the most dramatic change was in 
mass. Part of the achievement can be 
credited to more sophisticated use of plas-
tics. Wall thicknesses were reduced and 
held to very close tolerances. Dynamic 
microphone and receiver elements were 
molded directly into the outer shell, eli-
minating redundant enclosures. The net re-
sult was a reduction of mass of over 50% 
compared to the original design, without 
loss of durability. Indeed the lower mass 
reduces the likelihood of damage if the 
handset is dropped. 

Simplicity was also the watchword in the 
new design. One result was a new switch 
that eliminates springs as part of the detent 
action. Instead a magnetic detent is used, 
with vastly greater reliability. Life tests in-
dicate over 2 million on-off cycles without 
failure, compared to about ,/a-million for 
conventional switch designs. 

Conventional form factors were abandoned 
in order to tailor the handset shape to the 
specific needs of the user. The slim ear-
piece fits more easily under a helmet, for 
example. Improvements in performance also 
were achieved. Increases in earphone out-
put level and microphone efficiency were 
attained, largely the result of superior steels 
and magnetic circuit design. And the mass 
and complication of a matching earphone 
transformer was eliminated by successfully 
winding voice coils to match the 1000 ohm 
standard. 

The net result was an unusual-looking but 
remarkably effective handset that has 
proved far better suited to battlefield use 
than the conventional designs. Work is 
now going forward on noise-cancelling ver-
sions that will take full advantage of the 
one-piece design to offer a significantly 
higher order of cancellation than earlier 
models. 

For reprints of other discussions in this series, 
or technical data on E-V products, write: 
ELECTRO-VOICE, INC., Dept. 693V 

638 Cecil St., Buchanan, Michigan 49107 

É'reteroiecr, 
A SUBSIDIARY CI GUI TON INDUST RIES, INC 
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PM NEWS 
FCC Seeks Renewal Note Change 
The FCC has proposed rules 

which would require broadcast li-
censees to give public notice of li-
cense renewal applications before 
rather than after the application is 
filed. In conjunction with this, ap-
plications mutually exclusive with 
the renewal application would have 
to be submitted at least 15 days be-
fore the license expiration date, in-
stead of up to the day before ac-
tion on the renewal application, 
which is the present procedure. 

Changes would be made in Sec-
tions 1.227, 1.516, 1.571, 1.580 
and 1.591 of the FCC Rules on 
practice and procedure. A new note 
would be added to the renewal sec-
tions of rules governing the various 
broadcast services ( Parts 73 and 
74), referring to the new cut-off 
provision. 

In its Notice of Proposed Rule 
Making, the Commission stated that 
although the changes will not be 
made until it considers comments 
and acts on the proposal, stations 
with licenses expiring August 1 may 
observe the proposed procedure in-
stead of the existing requirement. 

The FCC explained the need for 
the proposed amendments in its 
view, by stating that there had been 
numerous cases of delay on re-
newal applications because Section 
1.580 requires public notice of the 
application to be published and 
broadcast after the application is 

filed. The FCC said that the pres-
ent sequence was not necessary and 
that "it would make for more expe-
ditious processing and timely action 
on license renewal applications if 
the required public notice were 
given during the six-week period 
before the application is filed, and 
if verification of such public notice 
were filed with the application." 

Also in the proposals are the 
need for amending procedures for 
filing applications for new stations 
that are mutually exclusive with li-
cense renewal applications. The 
FCC stated along these lines: "The 
orderly and timely processing of 
such renewal applications requires 
that there be a date certain, prior 
to the expirations of the current li-
cense term, by which the Commis-
sion and the license renewal appli-
cant may be informed concerning 
the filing of mutually exclusive ap-
plications." 

The change, the FCC noted, 
should cause no difficulty since per-
sons interested in filing applications 
mutually exclusive with license re-
newal applications would have am-
ple notice of the fixed dates when 
all broadcast station licenses in 
given geographical areas regularly 
expire. Also notification would be 
given of the requirement for the fil-
ing of license renewal applications 
90 days before the expiration of the 
current license term. 

More Power to WCCB 

Station WCCB got the green light 
recently from the FCC to increase 
its power from 1 million to 5 million 

watts effective radiated power. Cy 
N. Bahakel, president of the Baha-
kel Broadcasting Company, expects 
WCCB to be at full power as soon 
as the transmitter and tower are 
completed later this year. 

WCCB is located in Charlotte 
and broadcasts on Channel 18. 

WEVD Cable Burned 
Foreign language station WEVD 

was forced off the air last month 
by a four alarm fire that started in 
an adjacent building. The fire 
burned its way into the WEVD 
cable. 
Another New York station, 

WPOW, turned over their facilities 
to the WEVD staff until near noon 
the next day. The two stations share 
the same frequency during different 
hours of the normal broadcast day. 

Circle Number 6 on Reader Reply Card 
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KPIX On - ASH Smoked Out 
The Commission has denied the 

petition of John F. Banzhaf III and 
ASH (Action on Smoking and 
Health), opposing renewal of the li-
cense of Westinghouse Broadcasting 
Company's television station KPIX, 
San Francisco. The station's license 
renewal had been opposed for its 
alleged failure to comply with the 
FCC's Fairness Doctrine on ciga-
rette advertising. 

Westinghouse was ordered to sub-
mit within 60 days "a statement of 
its future policies with respect to in-
forming its audience during the 
hours of maximum viewing the 
health hazards of cigarette smoking" 
and after four months to submit "a 
report on its efforts to implement 
such policies." 

License renewal application 
BRCT-17 for KPIX-TV was 
granted to Westinghouse in the 
same action by the FCC, subject to 
the following conditions: "(a) that 
if and when there is a definitive de-
cision to effect the proposed merger 
between the licensee and MCA, Inc., 
the Commission shall be immedi-
ately notified and, (b) that the Com-
mission reserves the right to take 
such further action (e.g. imposition 
of further appropriate conditions, 
setting aside of this renewal action 
and designation for hearing) as may 
be appropriate in light of the public 
interest considerations concerning 
the said merger." 

In the petition opposing the li-
cense renewal, Banzhaf and ASH 
charged that Westinghouse had de-
liberately and willfully refused to 
obey the FCC's order in its decision 
on Applicability of the Fairness 
Doctrine to Cigarette Advertising. 
Data was provided by Banzhaf and 
ASH concerning cigarette and anti-
cigarette smoking announcements 
broadcast by KPIX-TV from about 
6 p.m. through 11:30 p.m. on dates 
between November 25 and Decem-
ber 1, 1968. 

The Commission stated that on a 
general overall basis, there would be 
no foundation to the complaint in 
view of the Westinghouse demon-
stration as to the number of anti-
smoking messages during the year 
1968 and of documentaries and 
other news items. But the FCC said 
in recognizing that there can be no 

parity of presentation of commer-
cials and anti-smoking messages in 
the light of the policy determination 
set out in Applicability of the Fair-
ness Doctrine to Cigarette Advertis-
ing, and without establishing any pat 
formula, that it believes greater ef-
fort is called for during the maxi-
mum viewing period. Comparatively 
few anti-smoking messages were 
presented in the maximum viewing 

time slot during the sample period 
even though a great number of 
cigarette commercials were shown 
in these hours. The FCC went on to 
say that in view of Westinghouse's 
efforts to meet its obligations "there 
is no basis for designation of the 
Westinghouse renewal application 
for hearing on this score." 
The Commission renewed the li-

cense of KPIX-TV "upon a finding 
that the public interest, convenience 
and necessity would be served" by 
ihe grant. 

The Spotlight Is on 

Superior Tape Cartridge Recording 
and Playback Equipment 

Model 500 C Model 400 A 

Model 500 CR 

COMPACT 500 C SERIES—Completely solid state, handsome 500 C equipment features 
functional styling and ease of operation, modular design, choice of 1, 2, or 3 automatic elec-
tronic cueing tones, automatic record pre-set, separate record and play heads, A-B monitoring, 
biased cue recording, triple zener controlled power supply, transformer output . . . adding 
up to pushbutton broadcasting at its finest. Specs and performance equal or exceed NAB 
standards. Record-play and playback-only models are available. 
RACK-MOUNTED 500 C MODELS—The 500 CR rack models offer the same Model C 

design and performance features and are equipped with chassis slides ready to mount in your 
rack. Each unit slides out for easy head and capstan cleaning and other routine maintenance. 
All 500 C models carry iron-clad full-year guarantees. 
ECONOMICAL 400 A SERIES—Now even the smallest stations can enjoy Spotmaster 

dependability with the low-cost, all solid state 400 A series, available in compact record-play 
and playback-only models. Performance and specifications are second only to the 500 C series. 
For complete details about these and other Spotmaster cartridge units (stereo, delayed-

programming and multiple-cartridge models, too), write, wire or call 
today. Remember, Broadcast Electronics is the No.1 designer/producer 
of broadcast quality cartridge tape equipment.... worldwide! 

BROADCAST ELECTRONICS, INC. 
8810 Brookville Road, Silver Spring, Man,..land 20910; Area Code 301, 588-4983 

-•= 
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EDUCATIONAL 
ni untlÊ 1 

Looking Inside Non-Commercial Broadcasting 

The Ford Foundation has con-
tinued its support of educational 
broadcasting by laying out $5 mil-
lion to 15 ETV's around the nation 
on the basis of their proposals for 
local broadcast programs. 
WETA, Washington, D.C., came 

away the big winner with over 
$749,000 to aid in the development 
of a nightly local one hour news 
analysis. San Francisco's KQED re-
ceived nearly as much for continua-
tion of its nightly "Newsroom." 

Other high dollar winners include 
WNDT in New York, WTTW up 
in Chicago, and on the west coast, 
KCET, Los Angeles. 

New Cameras 
The recent IEEE and NAB con-

ventions saw the addition of many 

new pieces of broadcast equipment. 
Judging from the number of one, 
two and three tube cameras and the 
price ranges now available, it seems 
the manufacturers are ready to put 
more time in on developing cameras 
that are suited to ETV, CCTV and 
CATV applications and pocket-
books. Even with the stall on 
CATV, there looms that potential 
in origination. And the number of 
ETV stations continues to grow. 
Now 182 are on the air, 16 permit-
tees are not yet on the air and 30 
applications have been filed. That's 
a possible static total of 228. 

College Radio 
John Thayer of Pepper & Tan-

ner told a group of instructors in 
Memphis that campus stations are 

Get a $295 tape timer 
'freez # \\ 

An impossible dream? 
Not when you buy the Studer A-62 studio tape recorder. 
It's got every feature you've ever looked for in a professional tape recorder 

—plus others you'll find only in ours. Like the tape timer. It's not the famous 
Lyrec TIM-4 you know so well. This one's built in to the deck. 

To get a direct reading in minutes and seconds, just run the recorder, 
even at fast speed. (The Timer's accurate to within 3 seconds in a Y2 hour 
tape.) In the time it takes to rewind, your program will be timed. 

We've also developed an electronic forward 
regulating servo loop that keeps the tape 
tension constant—regardless of reel size. 
Even the smallest reel hub won't cause any 
problem. So there's no speed variation, no 
need for reel size switching, and no varying 
tape tension. Ever. 

And the Studer A-62 practically takes 
care of itself. It's precision-made by the 
Swiss. So it will run like a dream. A not-so-
impossible dream. 

AUDIO CORPORATION 
2 West 46th Street. New York. N. Y. 10036 (2)2)C0 5 411 I 
1710 N. LaBrea Ave . Hollywood. Ca 90046 (213) 874 4444 

In Canada J Mar Electronics Ltd. 

falling short of their potential be-
cause they are either too tightly con-
trolled by faculty or too loosely run 
by students. 

Speaking on "Is College Radio 
Serving Its Market?", Thayer 
pointed out that stations given over 
to students often turn into little more 
than juke boxes. He said, also, that 
too much attention is given by facul-
ties to the "how" of broadcasting 
technique rather than the "why." 

However, Ronald Stenlake, ad-
visor to WJRH-FM, said in the 
March issue of College Radio that, 
"The educational broadcaster is re-
miss in his duty if he feels he is de-
livering an audience to anyone for 
any purpose." Thus Thayer's re-
marks on station direction may war-
rant further thought, but such a term 
as "market" in the college radio 
context is an indication that the field 
is still misunderstood. 

New FM Transmitter 
A 10/20 watt FM transmitter de-

signed for college and university 
radio stations was placed on the 
market at the NAB convention in 
March. It meets all current FCC 10 
watt specifications, and if a 20 watt 
unit is accepted by the FCC in the 
future, this unit will meet those 
specifications, according to vice-
president Lawrence Weiland. 
The solid-state transmitter fea-

tures modular design with mainte-
nance and power consumption as 
considerations. Operating functions 
are performed by two controls ac-
cessible from the front. 

Down Under ABC 
Educational television and radio 

are playing an increasingly import-
ant role in Australia. In ten years 
the coverage has gone from a hand-
ful to 4,274 schools equipped with 
television. 
The Australian Broadcasting 

Commission (ABC) education de-
partment provides the programs that 
average five hours for each school 
day, or 60 programs a week. The 
TV system is complemented by the 
use of radio. More than 92 per cent 
of the schools have radio equipment 
capable of picking up ABC's daily 
school radio broadcasts. 
The ABC has assisted a number 

of Asian and African countries, in-
cluding Indonesia, Malaysia, the 
Philippines and Thailand in the es-
tablishment of educational radio and 
TV services. 
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e, 

How do you make 
a one man show 

look like 
the CBS Report? 

Talk to TeleMation 
Start with Telectern'''. The self-contained production center that lets 
you produce and direct while you're lecturing or giving a presentation. 
Sounds pretty simple, doesn't it? Yet, we're talking about a profes-
sional system. One that serves such diverse teaching needs as edu-
cation, sales, industrial training and military communicaton. E The 
Telectern'm is a moveable lectern with a built-in camera, zoom lens 
and overhead mirror assembly. The lecturer easily handles these func-

tions plus lighting and optional slide pro-
jection from a conveniently mounted 
control panel. Other optional features 
are video switchers and superimposing 
function. E Speaking of professionalism, 
we have the industry's most complete 
line of educational television equipment. 
TelecternTm might be your best way to get 
acquainted with us. D Let's talk about it 

Circle Number 9 on Reader Reply Card 
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NBC 
nixed our 
audio 
control 

console... 

...they used our modular components instead. 

NBC wanted a quality audio control system, but 
they wanted to build it themselves. So they designed 
their own system... using Electrodyne integrated 
circuit modules. 

Electrodyne consoles come standard. Or we'll 
build one to your order or help you design your 
own. NBC, Technicolor and Glen Glenn Sound 
designed consoles around our components. Capitol 
Records, CBS Studio Center, and Hollywood Video 
Center own big new consoles designed by Electro-
dyne. What do all these audio control systems have 
in common? That "little bit more" Electrodyne is 
famous for. Here's what we mean: 

710L I-C Input Modules combine mike pre-amp, 1-f and 
h-f equalizers, echo and program amplifiers in one 11/2 " x 
14" x 41/4 " module with the widest available selection of 
gain and equalization points. 

Active Combining Networks combine up to 31 inputs with-
out loss. SM Series Switching Modules offer illuminated, 
color-coded and identified control over inputs. LA-602 I-C 
Program Amplifiers deliver +30 dbm output with less than 
0.5% THD. PS-603 I-C Power Supplies put out 6 amps 
fully regulated via I-C circuitry, with fail-safe short-circuit 
protection. C A-702 I-C Limiter! Compressor limits peaks 
with or without level compression, has four slopes and con-
tinuously variable release time. 

And of course there's more. So call or write for 
information on Electrodyne's complete line of 8, 
16 and 24 track audio control systems. 

ELECTRODYNE 
Electrodyne Corporation • 7315 Greenbush Ave., North Hollywood, Calif. 91605 • (213) 875-1900 • Cable: " Electrodyne" 
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Ben Levesque automated coffee breaks, 
lunch hours and vacations. 

He bought a Gates 
automatic tape control system. 
"Our Gates Automatic Tape Control System does the work of 
two people. We just tell it what to do and when. It automates 
programs for 4, 8, 12 hours or more and joins the CBC Network," says 

Ben Levesque, President, CHRL-AM, Roberval, Quebec, Canada. 

A Gates Automatic Tape Control System does the work of two 
people because it handles all commercial announcements. Switches from 
tape reels to live announcers to tape cartridges. Even logs time. 

"And because it never takes a break, we get continuous programming, 
automatically," adds Ben, "and this saves us time and money." 

Want details and costs for your particular programming? 
Write Gates, Automatic Tape Control Division, 1107 East Croxton Ave., 
Bloomington, Illinois 61701, U.S.A. Or call (309) 829-7006. 
Ben Levesque did! 

HARRIS 

INTERTYPE 

CORPORATION 

A TES 
Automatic Tape Control Division 

June, 1969 
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Swept Frequency 
Techniques in 
Broadcast Measurements 

By D. W. Sargent* 

• It is generally accepted that 
measurements made using sweep 
frequency techniques "is the way to 
do it." Read the ads in any maga-
zine. The biggest names use the 
statement—"Now our products 
swept-frequency tested for best ac-
curacy." It is difficult to dismiss 
this technique when so many are 
using it. 

Just to say "Let's use the sweep 
method to check our antenna and 
transmission line," is not enough. 
There is a right and wrong way to 
do anything and this is no excep-
tion. There are limitations to the 
method just as any other, and a 
complete understanding of the sys-
tem is necessary if it is to be ac-
curate. Let's take a look at this 
system. 

Several basic concepts are com-
mon to all sweep-frequency mea-
surements. In each system, three 
basic functions are performed: 1. 
Signal generation; 2. Detection; and 
3. Readout. 
A block diagram of a basic sys-

tem (one type) is shown in Figure 1. 
Reduced to its simplest form, the 
output of the directional coupler is 
shorted while the sweeper sweeps 
between the channel end frequen-
cies. This reflects all power back 
and is detected in the detector and 
displayed on the scope. Reference 
is established. The short is removed, 
the device to be checked is attached 
in its place, reflected signal is corn-

*D. W. Sargent Broadcast Service, 
Cherry Hill, N.J. 

pared with the reference and VSWR 
computed. Unfortunately, it is not 
that simple. Let's start in the middle 
and examine the detection portion. 

Detection 

If our measurements are to be 
accurate, we must use the square 
law portion of the diode. An un-
loaded diode will be square law 
over about 20 db. This corresponds 
to a VSWR of about 1.22—hardly 
worth setting up the equipment. If 
we load the diode for best square 
law response, we can gain an addi-
tional 10 db or 30 db dynamic 
range. Now we are about 1.065 
VSWR. 

Later on we will see how we can 
get an additional 6 db, or 36 db 
dynamic range, for a VSWR of 1.03, 
which is better than a slotted line 
in field use. Looking at the detector 
further, we find that the maximum 
RF power it can accept and retain 
by square law is approximately —3 
dbm. This determines the power re-
quired from the sweeper and the 
coupling factor of the directional 
coupler. 
A look at sweeper data sheets 

shows that they are not transmitters 
by any means. A power of 20 milli-
watts is a good starting point. As-
sume + 13dbm out the sweeper into 
a 10 db directional coupler with a 
short on its output. This gives us 
+13 dbm minus + 10 dbm or +3 
dbm at the input of the detector. 
Already we are 6 db too much. 

Here is where we can get our addi-
tional 6 db mentioned above. By in-
serting a 6 db pad between the di-
rectional coupler and the detector, 
we come up with —3 dbm into it, 
which is just right. This then is our 
100% reflected reference. 
Now we can substitute the load 

to be measured, remove the pad 
and add 6 db to our reading. Our 
directional coupler must have a di-
rectivity figure better than 36 db. A 
minimum of 40 db is required for 
accuracy. If it isn't high enough, 
forward power will feed through and 
give us an error. A quick check of 
catalogs shows that most 40 db di-
rectivity couplers have 20 db cou-
pling. That diode used as a detector 
must have a couple of other fea-
tures—flat frequency response and 
low reflection coefficient over the 
band of interest. You don't get all 
this and square law, too, over 30 db 
range in 1N34's. We now have a 
detection system that will read to 
1.03 VSWR without strain and with 
accuracy. 

Readout 

Ignoring the generating system for 
a while, let's look at readout. We 
can use a conventional oscilloscope 
for readout, but it is a linear device, 
and the lower the VSWR the harder 
it is to interpret (remember the de-
tector is square law). As it 
"smashes" the lower we go in 
VSWR. Also a look at the detector 
characteristics again show about 50 
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SWEEPER OSCI LLOSCOPE 

SWEEP 

DETECTOR 

DI RECTIONAL COUPLER 

Fig. 1 Block diagram of a basic system. 

millivolts at reference and 50 micro-
volts at 1.03 VSWR, so we need 
a high gain scope. A better solution 
is the Hewlett-Packard 140/141 
series oscilloscope with the 1416A 
swept frequency indicator plug-in. 

This unit is designed to work over 
the desired range and also has a 
log amplifier to work with the 
square law detector giving a linear 
presentation. The unit also has a 
calibrated variable off-set from 0-
30 db for high resolution readout. 
Horizontal sweep for this unit is 
derived from the sweeper. Here is 
another requirement. If the scope 
graticule is to be able to indicate 
frequency (i.e. 1 MHz per CM, for 
example), the sweeper must provide 
a linear sweep voltage (sawtooth). 

Let's look at the sweeper for this 
lash-up now. We have previously 
determined we need 20 milliwatts 
of power and a linear sweep to the 
scope. Stability of frequency is a 
necessity. Markers must tell where 
band edges and carriers are, spur-
ious output and harmonic output 
must be low. If we are to maintain 
accuracy, it is mandatory that the 
swept RF amplitude across the band 
be flat. Not so easy when you look 
at all the components in the circuit 
to keep those harmonics and spur-
ious signals down. 
The sweeper now goes through 

a low pass filter and an isolator. 
The isolator presents a good match 
for the filter and prevents reflected 

LOAD TO BE MEASURED 

signals from going back into the 
filter and sweeper. However, both 
units have response characteristics 
of their own, and the signal at the 
input of the directional coupler may 
not be flat. 

In Figure 3 a power sampler is 
placed just before the directional 
coupler. This power sampler is a 10 
db directional coupler which reads 
forward power, rectifies it in a di-
ode and sends an automatic level-
ing control signal back into the 
sweeper to maintain a flat amplitude 
over the swept range. Another re-
quirement for the sweeper: built-in 
circuits for external leveling. 

ISOLATOR 

Automatic leveling serves an-
other purpose. If you are sweeping 
something with cavities, as you 
sweep through the frequency the 
impedance changes from resonance 
to non-resonance and loads the 
sweeper (or any generator). This 
may change its level, giving a false 
indication. Reflections from connec-
tors, cables, etc., within the level-
ing loop are compensated by the 
ALC system so that ideally, source 
mismatch is cancelled and system 
accuracy improved. 

Another advantage to closed loop 
leveling (in conjunction with flat 
frequency response in detectors) is 
that readout-calibration remains 
constant with frequency, eliminat-
ing the need for grease pencil mark-
ings and comparison with VSWR 
mismatch standards. 
We now have a system that really 

reads VSWR accurately, shows the 
entire channel at once, and shows 
both line and load, not just what it 
is at end of line. 
As we are interested in looking 

at a given channel and not your 
competition, we add one more item 
—a counter to set the frequency of 
the sweeper. 
What degree of accuracy can we 

expect with this system? In the 
frequency range up to 2 GHz, over-
all accuracy of the measurement is 
as follows: 

.71-- (.01 .07 PL KPL). 
Where PL is the load reflection co-

LOW PASS FILTER 

SWEEP 

DETECTOR & LOAD 

DIRECTIONAL COUPLER 

8. LOAD TO BE MEASURED 

Fig. 2 The sweeper now goes through a low pass filter and an isolator. 
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Guards against cinching. 
"Scotch" Brand No. 400 now 
solves your video tape handling 
and shipping problems. A new, 
matte-finish back treatment 
virtually eliminates cinching, 
windowing and creasing. 
Capstan slippage is a thing 
of the past. 



New"Scotch"Brand 
Color Video Tape 
guards itself against damage. 

Guards against 
scratching. 
The exclusive treatment on 
"Scotch" Brand No. 400 resists 
scratching, eliminates polyester 
redeposits on the oxide surface. 
Prevents the increase of 
dropouts and effectively extends 
tape life. 

Guards against dust 
damage. 
This highly conductive treatment 
reduces static attraction of 
contaminants that can damage 
tape and VTR heads. New No. 400 
gives you built-in protection, 
plus performance — the finest cm 
value in color video tape. COMPANY 

e r00.‘ 

iS A REGISTERED TRACE ARA D .' 3M CO. 
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efficient, K is the decimal readout 
error of readout device. 
For a VSWR of 1.05 and a 3% 
readout accuracy 

-± (.01 [.07 x .0245] 
[.03 x .0245] ) 

-± (.01 + .001715 .000735) 
± (.01245) 

or a VSWR of 1.05 -± .012. 
If a VSWR reading to 1.03 isn't 

good enough and you want to go to 
1.01, we can do that too, with the 
accuracy of an attenuator. Look at 
Fig. 4. 
The sweeper is amplitude modu-
lated with 1 KHz square wave and 
a short placed on the directional 
coupler output. The variable attenu-
ator is now set to "crank in" vari-
ous amounts of attenuation, and the 

COUNTER SWEEPER OSCILLOSCOP 

o 

ALC 

LOW PASS FILTER 

ISOLATOR 

TEE 

SWEEP 

DETECTOR & LOAD 

POWER SAMPLER DIRECTIONAL COUPLER 

LOAD TO BE MEASURED 

Fig. 3 Placing a power sampler immediately before the directional coupler. 

COUNTER SWEEPER OSCILLOSCOP 

LOW PASS FILTER 

ED ISOLATOR 

TEE 
ALC 

DETECTOR 
• 

SWEEP 

VAR. ATTN. 

VSWR METER 

o 
DETECTOR & LOAD 

POWER SAMPLER DI RECTIONAL COUPLER 

 e LOAD TO BE MEASURED 

Fig. 4 In this layout the variable attenuator is added, making the measurement 

accuracy dependent upon the attenuator accuracy. 

scope calibrated by marking the 
CRT face. With this system the cal-
ibration lines may not be linear, but 
the accuracy of the measurement 
will be the same as the attenuator 
accuracy. VSWR of 1.01 is possible 
with this method. You will note 
that none of these systems use or 
require delay lines, and all work 
from VHF to microwave. 

This equipment is not limited to 
VSWR measurement. A technique 
referred to as frequency domain re-
flectometry, used for checking and 
locating faults at RF frequencies is 
also possible. This technique is ex-
tremely useful for checking of trans-
mission line during installation. It 
also gives an indication of the mag-
nitude of any mismatch but not as 
accurately as the methods just dis-
cussed. Let's look at this technique. 

Locating Faults 

At TV frequencies, a portion of 
the input power arriving at a defect 
or mismatched termination is "re-
flected" toward the source. The fre-
quency is so high that there are 
many wavelengths between the 
source and the defect. 
As the frequency is swept, it 
changes the number of wavelengths 
which occupy the fixed path length 
from the tee to the point of reflec-
tion and back. Thus, there will be 
a continuing smooth transition from 
an out-of-phase to an in-phase rela-
tionship between the incident and 
reflected signals at a detector which 
is tee-connected to both the source 
and the transmission line input. (See 
Fig. 5). The sum of these two sig-
nals, as found by the detector, is 
displayed directly on the oscillo-
scope CRT. 

During each sweep there will be 
one or more frequencies in which 
a positive-going cycle of the re-
flected sine wave will coincide with 
a positive-going cycle of the inci-
dent sine wave at the point of sum-
mation (the detector), thereby pro-
viding a maximum (peak) power in-
put to the oscilloscope. 

Similarly, there will be one or 
more frequencies where the positive-
going cycle of the reflected sine 
wave will coincide with the nega-
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COUNTER SWEEPER OSCILLOSCOPE 

LOW PASS FILTER 

0 ISOLATOR 

TEE 
ALE 

DETECTOR 

SWEEP 

o 

POWER SAMPLER 

DETECTOR & LOAD 

 - TRANSMISSION LINE 

TEE 

Fig. 5 The sum of the two signals is displayed on the oscilloscope. 

tive-going cycle of the incident sine 
wave at the detector, providing a 
minimum power input to the oscillo-
scope. At frequencies between the 
two limiting conditions, the two sig-
nals will be between the in-phase 
and out-of-phase conditions at the 
detector, providing a varying inter-
mediate level power input to the 
oscilloscope. 

The end result is a "peak-and-
valley" ripple display on the oscillo-
scope CRT. This display can be 
calibrated in "feet per ripple" or 
"ripples per foot," for direct readout 
of the distance to the fault. The 
greater the length of line to the 
fault, the more cycles of phase re-
versal that will be provided for a 
given sweep width, since even a 
small difference in wavelength over 

a long distance will alter the return 
path by a full cycle. So, the number 
of ripples observed for a fixed AF 
swept frequency excursion is pro-
portional to the distance down (or 
up, if you prefer) the transmission 
line to the fault or mismatch. The 
ripple amplitude gives an indication 
of the magnitude of the mismatch. 
A typical test setup is shown in 

Fig. 5. The sweeper output is 
connected to a tee junction to which 
the transmission line under test and 
a crystal detector are also con-
nected. Discontinuities in the trans-
mission line under test (and/or ter-
mination mismatch) will produce re-
flections which combine with the 
incident signal at the crystal detec-
tor with a phase relationship that 
varies with both the distance to the 

A 

rYYYYYYYY1 

RIPPLES FROM 
TERMINATION ONLY 

ryyyYY 

RIPPLES FROM 
INTERMEDIATE DISTANCE 

D 

RIPPLE FROM CLOSE-IN COMPLEX WAVE ADDITION 
DEFECT OF A,B+C 

Fig. 6 The analysis becomes more difficult as the 

number of discontinuities increases. 

discontinuity (L) and signal fre-
quency. As the frequency is swept, 
the display will show "ripples" re-
sulting from the vectorial addition 
of the signals at the crystal detector. 
The number of ripples appearing 

across the full width of the display 
(which is inversely proportional to 
the frequency separation of adjacent 
ripples) is a measure of the distance, 
L, from the discontinuity to the 
crystal detector. Therefore, when the 
sweeper is operated in the sweep 
mode, AF can be chosen to pro-
vide an appropriate display calibra-
tion in terms of "feet per ripple" in 
accordance with the length of the 
transmission line under test. 

The proper AF sweep width con-
trol setting can be determined initi-
ally by attaching a 20 feet length of 
transmission line, and adjusting AF 
for one ripple (AF will be approxi-
mately 24 MHz or ± 12 MHz from 
carrier). 

The distance to the discontinuity 
equals the number of full-cycle rip-
ples and fractional ripples in the 
display times the display calibration 
feet per ripple. The formula for the 
discontinuity distance, L, repre-
sented by each full-cycle ripple is: 
L = 492 d 

AF 
L is the distance, in feet, from 

the tee to the discontinuity. 
d is the propagation constant 

(one for air line). 
AF is sweep width in MHz. 

COUNTER SWEEPER OSCILLOSCOPE 

LOW PASS FILTER 

(19 ISOLATOR 
ALC 

TEE 

DETECTOR 

POWER SAMPLER 

SWEEP 

y , DETECTOR & LOAD 

  25 FT. c< 
DIRECTIONAL COUPLER TEE HELIAX AIR LINE 

Fig. 7 Test setup for field testing an antenna. 
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In practical cases where multiple 
faults (or one or more discontinu-
ities plus an imperfect termination) 
are present, the display must be 
broken into its component parts by 
visual analysis in order to obtain 
the proper ripple quantity values to 
use in determining discontinuity dis-
tance. The reflections will add to 
produce a complex display. Such a 
display can be broken into its com-
ponent parts by analyzing it in 
terms of the following rules, as illus-
trated in Fig. 6. Note that analy-
sis becomes more difficult as the 

number of discontinuities increases. 

a. Complex wave is the sum of the 
individual return loss indications. 

b. "Ripple Frequency" increases 
with source distance. 

c. Ripple amplitude of each com-
ponent of the complex wave is 
related to its mismatch magni-
tude. 

As in any system, experience makes 
the difference. It takes patience and 
practice to interpret the waveforms. 
A practical test setup as used in 

COUNTER 

TEE 
LOW PASS FILTER 

OISOLATOR 

SWEEPER 

o 
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DETECTOR 

POWER SAMPLER 

UNIT 

UNDER 

TEST 

SWEEP 

OSCILLOSCOPE 

o 

DETECTOR & LOAD 

DIRECT COUPLER 
TERMINATION 

Fig. 8 Setup for visually displaying the response curve of a filterplexer. 
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DETECTOR & LOAD 

DIRECT COUPLER 
TERMINATION 

Fig. 9 A second method for checking response. 

field testing an antenna and 6 inch 
transmission line using the preced-
ing description is shown in Fig. 7. 
This setup uses a 25 foot length of 
air line (flexible Heliax) to attach 
a directional coupler output to the 
transmission line through the adapt-
er cone and transformer. The trans-
former is required to convert to both 
6-1/2  inch line and also to 75 ohms 
(impedance to 6 inch line) as our 
test setup is 50 ohms. The 25 foot 
length of Heliax cable does two 
things—it gives a cable for hookup 
that has the same dielectric constant 
as the transmission line and allows 
us to back off 25 feet from the line 
under test to enable us to better see 
any discontinuities at the input. The 
counter is used to set the frequency 
of the sweeper. To check the fre-
quency it is necessary to set the 
sweeper to "manual sweep" and 
check the lowest frequency, and 
then manually move the frequency 
to highest frequency and check it 
also. 

The manual mode on the sweeper 
is the same as the repetitive mode 
except that the frequencies are 
swept by manually rotating a poten-
tiometer from full CCW to full CVV 
and at any speed. If pot is not 
moved, signal from sweeper is a 
CW signal allowing measurement of 
frequencies with ease. This gives ex-
treme accuracy of center frequency 
and sweep width. Another plus of 
this feature is the accurate calibra-
tion of oscilloscope CRT for the 
frequency. 

The setup shown in Fig. 7 is 
for VSWR. To use frequency do-
main reflectometry, move the crys-
tal detector from the directional 
coupler to the coax tee and proceed 
as described previously. You will 
note that all power delivered to the 
transmission line is flat over the 
swept range because the power 
sampler providing the leveling volt-
age is right at the load, not back at 
the sweeper. 

So much for transmission lines 
and antennas. Now let's take a look 
at filterplexers or VSBF. We make 
use of the same setup as Fig. 7 
to measure VSWR. To measure re-
sponse, we use the same equipment 
but hook it up differently. Figure 
8 shows the setup for visually dis-
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all solid state TELEVISION MICROWAVE RELAY LINKS 
for high quality color and monochrome TV systems 

Use as rack mounted SIL 

or Remote TV Pick-up 

or for Intercity Relay 

• Meets EIA, CCIR, 
and FCC standards 

oo Available in all 
FCC authorized bands 

• High fidelity color 

RECEIVER 

• Ferrite isolator 
• All Slid State RF Module 
• Key lock ;witch 
• Removable powei supply module 
• Plug in pre/de-emphasis 
• Plug in Icrinted cards 
• Opticnal audio subcarriers 

RHG, a leading supplier of military TV relay 
links, now offers Series MRS to the broadcast 
industry. Transmitters and receivers, with ad-
vanced field proven designs provide solid state 
reliability, no warmup, and low power drain. 

To improve your color transmission quality 
and to insure trouble free operation specify 
RHG equipment fully described in Bulletin 69C. 
Call for " no obligation" demonstration. 

94 MILBAR BOULEVARD 
FARMINGDALE, LONG ISLAND 
NEW YORK 11735 (516) 694-3100 L=,   RHG ELECTRONICS LABORATORY, INC. 
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playing the response curve of a fil-
terplexer. 

Using this test setup we can dis-
play the response of device under 
test on the oscilloscope CRT. The 
detector is used to "look" at the for-
ward wave rather than the reflected 
wave as in VSWR measurements. 
If a Hewlett-Packard 1416A sweep 
frequency indicator is used, a log 
amplifier in conjunction with the 
square law detector will present a 
linear display on the CRT. 
A second method of checking 

for response is shown in Fig. 9 
In this setup the sweeper is used 
in the CW mode (any signal genera-
tor with 1 KHz modulation). The 

frequencies of the channel are set 
using the counter, and the detected 
signal read out on the VSWR indi-
cator meter. The points or frequen-
cies are set at 100 KHz intervals 
and the response is plotted. 

This method, while more time-
consuming, gives greater dynamic 
range and increased accuracy over 
the sweep method. For detailed 
checks where it is desired to make 
adjustments of response, the sweep 
method is preferred . Both systems 
have their merits. 

Another application of the sweep 
method is using the setup in Fig. 8 
to initially tune the klystron in a 
TV transmitter which uses sideband 

SWR 

1.00 1 00 
— 1.05 

1.08 
1.10 

Fig. 1 SWR of air filled transmission line using test setup of 
Fig. 3. Transmission terminated with " perfect load." 

Fig. 3 SWR of transmission line in Photo 1 with load of 
Photo 2 at end of line. Test setup of Fig. 3 used. In Photo 

3 we see the general SWR pattern of the transmission line 
(low frequency ripple) superimposed on the load SWR (high 
frequency ripple). Both patterns follow the general shape of 

each but are much modified in their amplitude. 

shaping ahead of the klystron. In 
this system, the sideband filter 
would "limit" the sweep width, 
making tuning of the klystron ex-
tremely difficult as it could be tuned 
too "wide" rendering it impossible 
to generate power. By using the 
Fig. 8 setup, the klystron can be 
pretuned at RF frequency of the, 
channel and to the proper band-
width .(See Maintaining Modern TV 
Transmitter Performance, RCA 
BROADCAST NEWS, April, 1967, 
by D. W. Sargent.) 

Both sweep frequency testing and 
frequency domain reflectometry 
open up new possibilities to broad-
cast measurements. 

Fig. 2 SWR of test load (not load used in Photo 1 to termi-
nate line). Test setup of Fig. 3 used. 

Flg. 4 Using the test setup of Fig 7 and the detector at-
tached to the tee we get a ripple pattern. This pattern fol-
lows the load SWR and by calculation we find it follows the 
SWR values. This setup is useful in checking the load at 
the end of our transmission line. 

20 BROADCAST ENGINEERING 



"The tracking was excellent 
and distinctly better in this 

rilieCALIBRctintipan any other cartridge we have 
tested...,-The frequency response of the 
Stanton 681EE was the flattest of the car-
tridges tested, within +1 dB over most 
of the audio ranges" 

From the laboratory tests of eleven 
cartridges, conducted by Julian D. Hirsch 
and Gladden B. Houck, as reported in 
HiFt/Stereo Review, July, 1968. 

To anyone not familiar with the Stanton 
681, this might seem to be an extraordinary 
statement. But to anyone else, such as profes-
sional engineers, these results simply confirm 
what they already know. 

Your own 681 will perform exactly the 
same as the one tested by Hirsch-Houck. That 
is a guarantee. Every 681 is tested and mea-
sured against the laboratory standard for fre-
quency response, channel separation, output, 
etc. The results are written by hand on the 
specifications enclosed with every 681. 

You don't have to be a professional to 
hear the difference a Stanton 681 will make in 
your system, especially with the "Longhair" 
brush that provides the clean grooves so essen-
tial for flawless tracking and clear reproduction. 

The 681EE, with elliptical stylus. is 
$60.00. The 681T, at $75.00, includes both ,in 
elliptical stylus (for your records) 
and an interchangeable conical sty-
lus (for anyone else's records). For 
free literature, write to Stanton Mag-
netics, Inc., Plainview, L.I., N.Y. 
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A redundant remote controlloop 

By Evert A.F. Anderson* 

• After installation of the remote 
control of KCET'S transmitter (see 
Broadcast Engineering, July 1967), 
one problem that arose was the 
failure of the telephone line for the 
control circuit, usually due to in-
tense mountaintop electrical storms. 

*La Crescenta. Calif. 

This failure was caused by high cur-
rent surges that would open the line 
fuses of either the telephone com-
pany or the Moseley unit. 
Each outage resulted in the loss 

of approximately one and a half 
hours of air time while an engineer 
was dispatched to the transmitter to 
assume control. In an effort to re-
duce the loss of air time, permission 
was obtained from the FCC to use 
a redundant control loop utilizing 
subcarrier transmission for both the 
control and telemetry signals. 

Switching 
Reference to the block diagram 

(in Fig. 1) will give the operating 
details of the system. A 3 kHz 
sensing unit at the transmitter 
switches to radio control when the 
control tone is interrupted for more 
than nine seconds. If the sensing 
unit does not qv/itch in nine seconds, 
the normal 25 second fail-safe unit 
of the Moseley unit will operate to 
remove the transmitter from the air. 
However, after the nine second 
failure, switchover will automatically 
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for TV transmitters 
put the telemetry tones into the sub-
carrier modulator which is multi-
plexed into the aural transmitter 
FM exciter, utilizing a varicap mod-
ulator. 

These tones are picked up on a 
subcarrier receiver at the studio con-
trol point. The operator has only to 
manually switch to telemetry from 
the Conrac receiver to maintain full 
control of the transmitter. 
The normal control tones to the 

transmitter are multiplexed on the 
6.8 MHz audio diplexer unit of the 
microwave transmitter and receiver. 
This multiplex unit operates at 26 
kHz. As indicated on the block dia-
gram, the program audio lines util-
ize 15 kHz low pass filters to isolate 
the 26 kHz from the normal audio 
circuits. 

Before the systems were installed, 
tests were made utilizing the trans-
mitter subcarrier unit to determine 
the reliability and accuracy of the 
telemetry circuits. The Schmidt trig-
ger unit used at the studio Moseley 
unit gave accurate and reliable read-
ings over an amplitude variation of 
more than 20 dB. When the signal 
became unusable, the meter read-
ing would immediately go off scale, 
indicating a problem. 
The Conrac tuner used a subcar-

rier receiver manufactured by Audio 
Systems Inc. of Glendale, California 
and is a MX-3 Wood Multiplexer. 
The 26 kHz and the 63 kHz units 
were purchased from Moseley Inc. 

With a great part of the system 
composed of existing manufactured 
units, the only problems that re-
mained were the construction of the 
changeover fail-safe sensor and 
modifications of the Moseley unit 
board F. (See Fig. 2). 

There is sufficient room on the 
board for the addition of the three 
transistors and associated compo-
nents. This is a relay driver similar 
to that used in the fail-safe circuit 
with the exception of the time con-
stants which are modified to give a 
9 second time delay. The input is 
sensed at the same point as the 25 
second fail-safe, and utilizes a 

1N1669 diode to provide isolation 
between time delay circuits. Voltage 
is taken from the existing board F 
bus. Transistors and diodes are the 
same type used in the other board 
"F" circuits. 

Changeover Operation 
The relay and associated inter-

connection circuits were mounted on 
a small bathtub chassis. The logic 
of the changeover circuit operates as 
follows: (See Fig. 3). Normal 3 kHz 
control is sensed from pin 20 of 
board "F" through K1 relay con-
tacts to the relay driver that keeps 
K1 energized. This lock-up was 
utilized so that in the event of inter-
mittent line problems, the circuit 
would not cause a switching back 
between two control systems. There-
fore, once the line fails, radio con-
trol is locked in until manually reset 
either at the transmitter control or 
by remote control. 

After a nine second line failure, 
K I will de-energize and switch the 
multiplexed control tones into the 
normal 600 ohm line input of the 
Moseley transformer. At the same 
time, the telemetry picked from the 
+5dB tap is routed through a 

bridging transformer to the 600 
ohm line input of the SCG-4 and 
subcarrier unit. The presence of tele-
meter audio keys the SCG-4 on and 
subcarrier modulation of the aural 
transmitter starts. 

The operator, by manually throw-
ing a three-pole switch at the studio, 
connects the T/M into the studio 
unit and disconnects the telephone 
line from the studio unit. Included 
in the changeover relay circuit is a 
bypass switch that can be utilized 
to bypass the auto changeover func-
tion in event of trouble with that 
unit. Wiring was straightforward 
with no critical areas involved. Once 
the remote telco line problem has 
been corrected, depressing either the 
reset button at the transmitter or 
Step 2 (lower) at the studio will shift 
the whole control loop back to the 
telephone facilities. 

Modification of the microwave 
units (RCA) to provide for 26 kHz 
subcarrier operation was very sim-
ple. At the MW transmitter di-
plexer, 26 kHz is injected across the 
cathode resistor of the first audio 
stage. At the RCA demodulator, the 
26 kHz is recovered from the 6AL5 
detector as seen in Fig. 4. The 26 

1N4154 

TRANSISTORS • 2924 
RESISTORS ARE 1/4 WATT 

Fig. 2 Modification of the unit board F. 
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kHz units are solid-state, and no 
problems have been encountered 
with them. 

In discussing the subcarrier mod-
ulation of the aural transmitter, one 
obvious handicap should be pointed 
out. There is no TM data available 
if the aural transmitter is off the air. 
However, the system was visualized 
as only a backup in the event a 
failure occurs while the transmit-
ter is on the air. Utilizing a separate 
transmitter studio link would give 
continuous telemeter information. 
The aural transmitter is part of a 
GE TT57A UHF transmitter, and 
the FM exciter was modified at the 
20MHz grid with the addition of a 
varicap modulator. (See Fig. 5). 
Subcarrier injection was set to 10 
per cent and maximum deviation of 
the subcarrier is held to plus of 
minus 7.5 per cent. There was ade-
quate room on the FM exciter for 
the few components in the subcar-
rier varicap modulator circuit. 
The method of measurement of 

the subcarrier injection was as fol-
lows: With no subcarrier injection, 
modulate the aural transmitter 100 
per cent with a 1 kHz tone. Using an 
oscilloscope at the Conrac tuner 
ahead of the de-emphasis network, 
set for a 100 per cent scale. Remove 
the 1 kHz tone, inject subcarrier and 
set for a 10 per cent reading on the 
oscilloscope. The SCG-4 is cali-
brated with a meter on the front for 
the 7.5 per cent deviation. 
The operation of the radio con-

trol unit has been straightforward 
without any problems to date. In 
general it is tested once a week 
during test pattern time. This test 
accomplishes two results: 1) it veri-
fies the reliability of the radio con-
trol; and 2) it trains the operators 
in the use of the backup system. So 
far we have utilized the system 
during three telco failures with no 
loss of air time. So the system has 
proven valuable in increasing the re-
liability of remote control systems. 
Of course, this radio control can be 
used with any group of remote con-
trol units that utilize non-critical 
audio tones for control and meter-
ing. If the decision is made to use a 
redundant back-up system for con-
trol of your transmitter, permission 
must be obtained from the FCC be-
fore installation of the radio control. 
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IT ALWAYS SEEMS THAT 3M PROVIDES 

A COUPLE OF FEATURES 

THAT OTHER PRODUCTS DON'T 

NAN.\11.X\VoeNNX 

.. 0 0000 

• 

TAKE THIS 3M COLOR VIDEO ENCODER, FOR EXAMPLE... 

The 3M Brand Color Encoder has two unique features 

not obtainable elsewhere. The color bar generator is 

one. It is completely digital, not partially digital. Sim-

plifies setting up procedures, and maintains accuracy 

between encoders. Affords precision without adjust-

ments. With digital you know it is accurate. 

Another unique fact is that the 3M Color Encoder 

considers smaller, lower cost cameras as well as the 

big expensive ones. A method of input clamping is used 

on video signals that eliminates low frequency hum 

and noise and other unwanted effects on the matrix. 

If you have access to an SMPTE color test film (hand 

test over colored bolts of cloth) you can determine 

whether your camera needs clamping. If it does, you're 

in clover with this 3M Encoder. 

The 3M Color Encoder is compatible with all 3-tube 

and 4-tube caneras, meets all applicable FCC and EIA 

specs. There's also a 2F notch filter in the horizontal 

aperture equalizer to prevent noise beyond camera 

frequency response. 

Luminance enhancement at the flick of a switch 

assures a sharp picture even if registration is not per-

fect. With a 4-tube camera, enhancement is from the 

luminance tube. The green channel is used for en-

hancement in 3-tube cameras. Switching is on the front 

panel, as are all operation and setup controls, includ-

ing notch filter. 

Overall, you'll find that the 3M Brand Color Encoder 

is equal or superior to anything on the market yet costs 

somewhat less. Could we send a brochure? 

Mincorn Division COMPANY 
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Light is a dynamic fact of life. Cen-

tury handles light with the concepts 

and technologies of our space age... 

'-

3486 FRESNELITE spotlight 

The newness of Century products 
stands on Century's advanced think-
ing — on new design concepts which 
result in new standards of excellence. 
• This is why. when it comes to light-
ing and light control, Century is al-
ways a step ahead. 

Lek 
leernie SRPOIUTION OF &MIKA 

3 ENTIN ROAD, CLIFTON, N.J. 07014 

5432 W. 102 ST., LOS ANGELES, CAL. 
P. O. BOX 185, REXDALE, ONTARIO 
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NCTA Looks To Future 
At San Francisco Meet 

When the NCTA met for their 
national convention last year, the 
cable direction was all progress and 
promise. Convention attendance hit 
an all-time high. Across the battle-
ground, there were a few brush fires 
still burning between interests. In 
fact, there was little indication that 
explosive FCC proposals within six 
months would shake the industry. 

The convention this year gets un-
der way June 22 in the San Fran-
cisco Hilton Hotel. And because of 
the Rx: Cable/'69 format, it should 
offer CATV a chance to solidify its 
direction and point to some specific 
answers that may be used later in 
a long hot summer. 

This year's convention will in-
clude: 
• Reports, analysis and panel dis-
cussions of problems regarding 
the FCC, copyright considera-
tions, labor relations, public 
utility control and telco prob-
lems. 

• Latest information and tech-
niques regarding management, 
technical and financial aspects 
of CATV operation. 
• Discussions of CATV's future 

role in a national telecommuni-
cations system. 

• "Eye-Opener" discussion ses-
sions every morning. 
• Exhibit areas featuring the lat-

est in equipment. 
At the convention last year, 

NCTA national chairman Robert H. 
Beisswenger predicted sharp gains 
in cable growth across the nation. 
Fredrick W. Ford, NCTA president, 
said it had been a year of decision. 
And FCC chairman Rosel H. Hyde 
told his audience, "There is obvi-
ously a challenge and opportunity 
for regulatory leadership and for in-
dustry statesmanship." 

So it is that with the opening of 
the 18th annual convention, the 
cable industry is still laboring 
to achieve a solidified position in 
the communications industry. Here 
are the sestion schedules from which 
the direction will come. (See Broad-
cast Engineering's new column 
"Scanning the CATV Scope" for 

coverage of recent CATV develop-
ments.) 

Convention Schedule 

Sunday, June 22 

10.00 a.m. Registration 
1.00 p.m. Exhibit Areas Open 
6:00 p.m. Reception 

Monday, June 23 

8:00 a.m. Eye-Opener Discussion 
Sessions 

9:15 a.m. General Session 
12:30 p.m. Luncheon 
2.30 p.m. Management and Tech-

nical Session 
6:00 p.m. Social function—to be 

announced 

Tuesday, June 24 

8:00 a.m. Eye-Opener Sessions 
9:15 a.m. Management and Tech-

nical Sessions 
12:30 p.m. Luncheon 
2:30 p.m. 18th Annual Business 

Meeting 
6:00 p.m. Chairman's Reception 
7:30 p.m. Annual NCTA 

Banquet 

Wednesday, June 25 

8:00 a.m. Eye-Opener Sessions 
9:15 a.m. Management and Engi-

neering Sessions 
12:30 p.m. Luncheon 
2:30 p.m. Management and Engi-

neering Sessions 
5:00 p.m. Convention Closes 

COMPLETE EXCHANGE—RE-
PAIR SERVICE On Fidelipac 
Cartridges Using Genuine Fi-
delipac Parts. 

Plus . . . offering the Industry's 
First 3-Month Guarantee On All 
Tape Cartridges. 

SPECIAL REDUCED PRICES! 
WRITE FOR LATEST PRICE 
LIST! 

Complete Service Also on Re-
loading Tape Cartridges With 
Long Lasting Lubricated Tape. 

Broadcast Products Corp. 
3 KINGSLEY PLACE 
Newburgh, N.Y. 12550 

Circle Number 22 on Reader Reply Card 
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When your 
dynamics are 
this good... 

D224 E 

you have to 
make the best 
condensers 

l— e 

›.1 

With the invention of two-way microphones AKG im• 
proved the quality of cardioid dynamic microphones 
drastically in many areas: Flat frequency response 
over the entire audible range. Linear off-axis response: 
90° off-axis is reproduced as natural as 00 on-axis 
response. Uniform front-to-back discrimination of 20 
db, even in the critical low frequency response and 
upper mid-range area. And in addition: No proximity 
effect. 

In fact, the two-way microphones are out-performing 
some condenser microphones. 

The next AKG step was the development of a new con-
denser microphone capsule. It consists of a gold-
vapored ceramic electrode and a permanently mounted 

metallic alloy diaphragm. Both materials have the 
same expansion coefficient, thereby increasing the 
longevity of the capsule. In addition it is impervious 
to a wide range of temperature and humidity fluctua-
tions, and it is free of deterioration and hysteresis. 

The preamplifier cl the C-451E requires 7.5v operat-
ing voltage, which is supplied via Phantom circuit. It 
permits centra ll feeding via a two-conductor plus shield 
cable and eliminates the use of power supplies. 

Of course, we ;aso have AC and DC power supplies to 
operate the C-451E. Most important of all, it permits 
interchanging of pick-up capsules to CK-2 omni-direc-
tional, CK-6 variable pattern, and CK-9 shot gun (in-
terference tube) attachment. 

MICROPHONES • HEADPHONES 
DISTRIBUTED BY 

NORTH AMERICAN PHILIPS COMPANY. INC. 
100 EAST 42nd STREET, NEW YOF1N, NEW Y0.7N 10017 

AKCI.39 

AKG CANADA • DIVISION OF DOUBLE DIAMOND ELECTRONICS • SCARBOROUGH. ONTARIO 
Cifc Id Number 17 on Reader Reply Card 
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A 
PROOF OF 
PERFORMANCE 

Part 2 of a 3-part Series 

By Patrick Finnegan Muncie, Indiana 

After World War II, many new 
AM stations went on the air and 
many older stations rebuilt their 
facilities. The new FM Band opened 
up, and the majority of construc-
tion permits for FM Stations were 
obtained by the AM Stations. The 
newer studio audio equipment was 
superior to the previous offerings, 
so the AM stations used the AM 
studio equipment to program the 
FM stations. For the most part, this 
was simply simultaneous program-
ming of the AM and FM transmit-
ters. It was only a logical step from 
the FM Proof requirement to the 
AM Proof requirement. Thus, the 
AM Proof came into being, but 
with less strict tolerances than for 
FM. 

Need For Proofs 
Throughout the year, station en-

gineers make many partial Proofs, 
either on a regular basis or during 
periods of technical problems. Nor-
mally, after replacement of trans-
mitter modulator or PA tubes, the 
engineer will make a few spot 
checks for response, distortion and 
noise, just to make certain the new 
tubes are performing correctly. The 
same type spot checks may be done 
after major component replacements 
in the console or other amplifiers in 
the program chain. The required 
Proof, however, covers the entire 
system at the same time. It is noth-
ing more than putting the system 
through its paces under controlled 
conditions and measuring the re-
sults electronically to see if the sys-
tem at least meets the minimum re-
quirements. 

FCC Rules 
The AM Proof requirements will 

be found in the FCC Rules, Parts 
73.40 and 73.47. Besides the change 
of term "annual" to "calendar year" 
and the maximum of 14 months be-
tween Proofs, there is one other 
change that is an important time-
saver. Those stations which oper-
ate on more than one power are 
now required to make the Proof 
only at the highest power of opera-
tion that their license calls for. The 
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experimental period is from 12:00 
midnight local time to local sun-
rise. 

Preliminary Tests 

Making spot checks throughout 
the system is a good practice before 
trying the full run of measurements. 
These preliminary checks can be 
stretched out over several days if 
needed and especially if problems 
are indicated. A daytime only sta-
tion has the advantage of the time 
from sign-off to midnight to make 
these tests. The engineer can run 
the transmitter on a dummy load 
and check it out, but the Proof, must 
be done on the antenna. 

PA Efficiency And Carrier Shift 
These are normally observed dur-

ing the required daily transmitter 
inspection, along with other meter 
readings. Poor efficiency and car-
rier shift are usually an indication 
of the PA tubes or power supply 
rectifiers going bad, either of which 
can cause high distortion and noise 
readings. 

Modulator Tubes 
Bias and balance adjustments will 

affect both the required audio input 
level to the transmitter as well as 
higher distortion measurements. 
Trouble may occur here if the mod-
ulator tubes are not balanced. Gen-
erally, the modulator tubes should 
be as nearly balanced in both age 
and performance as possible so that 
bias and other balancing adjust-
ments will not need to be strained 
to obtain good output and perfor-
mance. The original manufacturer's 
checkout sheet should indicate what 
the audio input to the transmitter 
should be. Any great deviation from 
these figures will indicate problems 
or maladjustment in the modulator 
section. 

Telephone Lines 
Transmitters separated any dis-

tance from the studios ordinarily 
lease telephone company lines as 
the connecting link. Since mainte-
nance on these circuits is outside 
the control of the station engineer, 

HORIZONTAL 
SWEEP AT 60 — 

SYNCED TC LINE 

DISTORTION 
ANALYZER SCOPE 
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( ( 
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60 CPS HUM 

No. 3 
3 cp HUM 

Fig. 1 
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o 

VERTICAL 
INPUT 

No.2 
120 CPS HUM 

No.4 
3 OHUM WITH 

RECTIFIER SWITCHING 
TRANSIENTS ON LEADING 
AND TRAILING EDGES 

Setup of noise analyzer and oscilloscope. 

(la) 60 Hz hum 
(lb) 120 Hz hum. 
(lc) 30 Hz hum 

(1d) 30 Hz hum with rectifier 
switching transients on 

ieading and trailing edges. 
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MODULATION 
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Fig. 2 Parasitic 

oscillation re-

vealed in scope 

pattern of 30 cps 

sine wave modu-
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mitter 

they should be checked out first. 
Trouble here can cause the engineer 
to waste time, and then he will have 
to wait until Telco engineers clear 
up line problems before he can con-
tinue with the Proof. 

Noise Level 
A spot check of noise is impor-

tant. A high noise level will cause 
the distortion measurements to in-
dicate high. This is caused by the 
general type of distortion analyzer 
in use today. The analyzer nulls out 
the fundamental of the audio fre-
quency being measured and then 
reads whatever is left over as dis-
tortion. This reading can include 
distortion elements, high frequency 
noise and plain hum. 
An oscilloscope, attached to view 

R.F. INPUT 

MODULATION 
MONITOR "T" 

CONNECTOR 

TERMINATION WI DEBAND 
OSCILLOSCOPE 

Fig. 3 Setup for calibrating modu-

lation monitor with a scope. 

what the meter is actually reading, 
will quickly help identify whether 
the meter is reading distortion or 
if noise is the problem. A good 
noise figure on the spot check will 
assure that noise is not a significant 
part of the distortion readings. Much 
time could be wasted looking for 
distortion problems when it is really 
a noise problem. 
To set up the oscilloscope for 

use, feed the vertical amplifiers from 
the Fig. 1 distortion analyzer out-
put. (These usually have a scope 
feed on them). Set the horizontal 
sweep to 60 cycle power line and 
set the trigger to power line. 60 
cycle hum will then give a single 
oval if phased correctly. This may 
be caused by a cathode to filament 
short, pickup from transformer 
windings, open shields. A figure of 
8 or double loop pattern will be 
from 120 cycle source, generally 
from a full wave single phase power 
supply. 
Look for rectifiers or poor filters 

in the power supply, although it 
can come from poor bypassing of 
the DC buses within the chassis. 
Three loops will be from a 3 phase 
power supply, usually the high volt-
age supply in the transmitter. You 
can be deceived when the power 
supplies are solid-state rectifiers. 
These usually generate sharp spikes 
on the leading and trailing edge, and 
may be all that shows up on the 
oscilloscope pattern. In such a case, 
the number will be doubled. 

Parasitics 
One of the required response 

readings for the Proof is to be made 
at 30 cps. Be careful here especially 

wtih high power transmitters. Quite 
often high levels of sustained low 
frequency modulation can trigger off 
parasitic oscillation. If this is al-
lowed to continue for any length 
of time, severe damage can be 
caused to the components in the 
modulator section. The author has 
heard one theory advanced for this 
condition: defective iron in the cores 
of the modulation transformer. A 
parasitic can be seen on an oscillo-
scope and can be heard in the mon-
itor as a high-pitched squeal. 

Required Equipment 
• Audio signal generator, one 
of good quality with low in-
herent noise and distortion. 
• Noise and distortion analyzer 
of good quality. 
• Transmission measuring set, 
unless it is a part of the audio 
generator. 
• Wide band oscilloscope, al-
though not an essential instru-
ment, the most effective me-
thod of calibrating the modu-
lation monitor and identifying 
noise. 
• A good communications re-
ceiver for checking harmonic 
radiation. It should have very 
good shielding, manual gain 
control of the RF stages, 
switchable AVC, and include 
the broadcast band. During 
other times, the receiver can 
prove useful, for example, 
checking the time accurately 
with WWV (National Bureau 
of Standards Stations). If the 
station also operates an FM 
station, the receiver can check 
the modulation monitor. 

Required Measurements 
• System audio response at 30 

cps, 50, 100, 400, ikc, 5kc, 7.5kc. 
(ikc reference). Set of measurements 
to be made at 100%, 85%, 50%, 
25% modulation. Limits: + or — 
2 db from 100 cps to 5kc. 
• Distortion measurements at 50, 

100, 400, ikc, 5kc, 7.5kc. A Set of 
measurements to be made at 100%, 
85%, 50%, 25% modulation. Lim-
its: 5% from 85% modulation and 
lower. 7.5% above 85% modula-
tion. 
• Carrier shift to be measured 

at 100%, 85%, 50% 25% modu-
lation, using 400cps. Limit: 5%. 
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RCA Vidicons... 

First in broadcasting, 
CCTV, space 

RCA invented the Vidicon. So it's only natural that more 
TV cameras use RCA. Vidicons than any other kind. 

More broadcast cameras. More CCTV units. Now they 

take off in NASA and ESSA project satellites where 
there's no margin for error. 

Think of that when you replace Vidicons next time. Ask 

your RCA Industrial Tube Distributor how you can step 

up with RCA. Step up resolution with separately-con-

nected mesh electrode types. Step up sensitivity by 

selecting Type II photoconductor types. And step up 

over-all performance with RCA Vidicons —made in the 
same plant, with the techniques, controls, and quality 

assurance checks used to make the Vidicons that gave 
us our first close-up look at the moon. 

RCA Electronic Components Harrison, N.J. 07029 

IMCOM 

Use This Short Form Step-Up Selector 

For Color Film 
Pick-up 

RCA-7'O38* 
RCA-7735B , 
RCA-8134/VI lin RCA 
RCA-8480/VI 1TK27 
RCA-8507A 
RCA-8572A r 

NOTES: fitypes feature 
*indicates Type 

For B&W Film 
Pick-up 

RCA-7038* 
RCA-7735B 
RCA-8480 
RCA-8507A*1-
RCA-8572A*1-

For Live Color 
In RCA TK42 
Cameras 

RCA-4493* 
RCA-4494* 
RCA-4495* 

sepa ate mesh electrode construction 
II photoconductor 

And, RCA has many, otliier types for industrial, commercial, and 
educational closed' circuit TV— such as 4478. 7262A, 7735, 
7735A, 8134, and 85i3A.. 

RC/I Vidicons 

I
Join the Big Phone-In. Call . your RCA Industrial Tube Dis-
triibutor. He supplies depend-
able RCA Vidicons — plus 

. 1 technical data in the newly 
revised catalog CAM-700A. 
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Fig. 4a Communications receiver can be used to check 

Fig. 4b Circuit in receiver to pick up the AVC bus. 
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harmonics. 

• Spurious radiations and band-
width; Limits: emissions 15kc and 
30kc away from carrier must be 
down 25db below unmodulated 
carrier level. 
• Emission between 30kc and 

75kc away from carrier must 
be down 35db below unmodu-
lated carrier. 

• Emission above 75kc from car-
rier must be down at least 43 
-1-10logio (power in watts) be-
low unmodulated carrier. 

Making Measurements 
The modulation monitor should 

be checked first for correct calibra-
tion. Monitors sometimes have a 
tendency to drift off calibration. 
Most present-day transmitters are 
capable of 100% modulation, but 
unless the monitor is reading cor-
rectly, the actual modulation per-
centage may be something else. The 
modulation meter should be flat 
over the audio band or the readings 
will be erroneous. An oscilloscope 
is the only accurate method for cal-
ibration and check at the 100% 
readings. The oscilloscope should 
be connected to the RF and left 
on the circuit all the way through 
the measurements. Make it the final 
authority, especially at 100% mod-
ulation. 

Notice that the FCC Rules allow 
for the discrepancies that can occur 
at 100% modulations by adding the 
words if obtainable. Any transmit-
ter, however, should be able to hit 
95% modulation without any dif-
ficulty. 

High levels of modulation, espe-
cially at the higher modulating fre-
quencies, are developing some high 
sustained voltages in the modulator 
and modulated PA stages. The high 
power transmitters must especially 
take care as the voltages consist of 
several thousand volts. Ball gaps on 
transformers must be clean and 
properly set for protection to these 
units. 

The modulator and PA tubes 
should be carefully observed. Under 
sustained tone modulation, plate 
currents can run quite high and 
plates will overheat. Tubes by dif-
ferent manufacturers, even though 
the same type number and specs, 
can react differently under these 
conditions. 
Be on a sharp lookout for para-

sitics at tones below 50cps modula-
tion as discussed earlier. If you have 
left the oscilloscope hooked up to 
the RF as for monitor calibration, 
you can see the oscillation get ready 
to break. A safe method when mak-
ing the 85% to 100% measure-

ments would be to leave the tone 
on the carrier only long enough to 
make the measurement and then 
take it off. Give the transmitter 
tubes and components a breathing 
spell between tones so they can cool 
down and recover. 

Response and Distortion 
These measurements are straight-

forward, observing the cautions just 
mentioned. Make certain the audio 
generator or gain measuring set 
driving impedance matches the pre-
amplifier impedance. Correct im-
pedance matching and correct ter-
minations throughout the system is 
a cardinal rule. Input levels to the 
preamplifier should be about -50 to 
-55db, the normal operating range 
of the preamplifier. Too high an in-
put level can overload the pream-
plifier and cause response and dis-
tortion measurements to be errone-
ous. If the input level is too low, 
then trouble may be experienced 
with noise measurements. Limiting 
and AGC action should be disabled 
in these amplifiers. 

Carrier Shift 
Modulation monitors are ordinar-

ily equipped with a carrier level 
meter which is calibrated in per-
cent. This meter should be adjusted 
to 100% carrier without modula-
tion, and then carrier shift read di-
rectly from this meter in percent, 
as modulation is applied at 400 cps. 
While a probable cause of poor car-
rier shift figure can be either the 
power supply or PA tubes, it can 
also be caused by mistuning of the 
PA stage and IPA stage for enough 
drive, or overmodulating the trans-
mitter (above 100%). Thus the im-
portance of correct calibration. 

Band Measurements 
A good, well-shielded communi-

cations receiver will give generally 
accurate enough results for these 
measurements. Should any dispute 
arise though, the FCC could require 
that actual field strength measure-
ments be made. Ordinarily, the sta-
tion does not own such equipment 
and the consulting engineer would 
have to be called in to take the 
measurements with his equipment. 
A few precautions taken will elim-

inate these radiations. First, check 
on the transmitter specifications for 
harmonic radiation, especially if you 
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Fig. 5 Using the oscilloscope to check for 100 percent modulation. 

are getting a new transmitter. While 
some transmitters incorporate the 
necessary traps within the transmit-
ter itself, others require that ex-
ternal traps be installed. Even so, a 
transmitter that incorporates internal 
traps may be inadvertently misad-
justed while matching the output to 
the line or when components have 
been replaced. After any such 
changes, a check of radiations 
should be made. 
When making the measurements, 

it may be necessary to move away 
from the transmitter some distance 
—even a mile or so. It all depends 
upon the receiver and how well it 
can handle the RF signal without 
overload. Overloading the receiver 
can cause spurious readings within 
the receiver itself which are not 
true readings. A very well-shielded 
receiver can usually operate in the 
transmitter room or nearby with the 
antenna terminal on the receiver as 
the only pickup. 

The "S" meter can be used for 
the measurements, but a more ac-
curate method would be to use an 
external meter measuring the AVC 
voltage inside the receiver. To make 
the hookup for this, the AVC bus 
is brought out to a terminal or pin 
jack on the chassis. This measuring 
point must be ahead of the AVC 
switch. The AVC voltage is 
switched off and the RF and IF 
stages of the receiver adjusted with 
the manual gain control. AVC con-
trol of these stages would make any 
reading observed meaningless. 

Identity of the signal or harmon-
ics is important as there will be all 
sorts of beat signals picked up while 
tuning across the shortwave bands. 
Low frequency tone modulation of 

Fig. 6 Using the oscilloscope output of the noise dis-

tortion analyzer to help identify noise components. 

Here scop.a shows 120 cps hum and fine grain shot 
noise. 

200 to 400 cps will help identify 
the signal on headsets. If using mod-
ulation, leave the BFO turned off 
on the receiver so there will be 
fewer beat notes. When a reading 
is observed or heard in the ear-
phones, either turn the carrier on 
and off or take the modulation on 
and off. This will quickly help iden-
tify the signal. 

Technique 
Tune in the main carrier, and 

adjust the receiver manual gain con-
trols (AVC switched to Off), taking 
care to prevent overloads. Set the 
scale on the multimeter to read 
about 40 volts or more on the AVC 
bus. This gives the zero db refer-
ence voltage. Do not adjust the re-
ceiver gain control setting after this 
or the reference will be destroyed. 
Now tune the receiver throughout 

the various bands carefully, includ-
ing the broadcast band. Tune slowly 
in the upper shortwave bands as 
the tuning is sharp. Any reading 
that is observed and identified 
should be measured on the multi-
meter, adjusting the meter scale for 
the reading. When tuning the upper 
bands, be on the watch for harmonic 
multiples of the carrier frequency. 
Any readings in between would be 
spurious frequencies caused by par-
asitics etc., while the others would 
be harmonics. 

The limits for harmonic radia-
tions may look a little confusing and 
need some computation. The Rules 
read: 43 10 log10 (power in 
watts) below the level of the unmod-
ulated carrier or 80 db, whichever 
is the lesser attenuation. Thus, it is 
necessary to compute the value for 
the power of transmitter that is in 

question. The logarithm to base 10 
for the different power broadcast 
transmitters are: 250 watts=2.398, 
1 kw=3.0, 5 kw=3.699, 10 kw 
= 4.699. For example, the require-
ment for a 1 kw station would be 
computed as follows: 43 (10 x 3) 
= -73db; while a 10 kw station 
would be: 43 (10 x 4) = - 83 
db. However, the requirement in 
this case would be - 80db and not 
- 83db, as the Rules state "that 
which is less." 

To measure with the external me-
ter, as described earlier, tune in the 
carrier and set the meter to read 
40 volts or higher on the AVC bus. 
This will then become the reference 
voltage. As high a voltage as possi-
ble here without overloading the re-
ceiver will be helpful, depending 
upon the low meter scales of the 
multimeter in use. The 1 kw station 
has a requirement of - 73db, which 
means that if the reference voltage 
is 40 volts, any harmonics must be 
less than 0.009 volts. To compute 
the limit on the harmonic voltage as 
per the AVC bus), use the formula 
db = 20 log10 E1 • Example: 

E2 

- 73db = 20 log io 40 

E2 

73 
— =3.65 antilog 3.65 = 4470 
20 

then: 40 = 0.009v 

4470 

Packaging 
The whole Proof should be bound 
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together after assembling in some 
logical manner. As a suggested 
method use a sheet showing a block 
diagram with audio levels at vari-
ous points; show the test equipment 
setup and identify the various items 
of equipment in the diagram. The 
response measurements at the four 
different modulation percentages 
may be plotted separately on one 
sheet of paper—the distortion mea-
surements for the four modulation 
percentages on one sheet, etc. 

For special setups, such as the 
out-of-band measurements, draw a 
block diagram showing the setup 
and method. The engineer may 
either sign and date each sheet or 
a title page at the front of the bound 
Proof. As a final touch, buy an in-
expensive binder and make a neat 
package. 

NEED AN AMPEX, 
MAONECORD or SCULLY? 
CONTACT CCAIHe 

CCA 
CCA ELECTRONICS CORI. 
GLOUCESTER CITY ni 

,609, 456 1716 

The Rules not only require that 
a Proof be made each calendar year, 
but the Proof results must be filed 
at the transmitter and kept for at 
least two years. The author would 
recommend that they be kept longer, 
not for FCC purposes but for the 
record of past performance on the 
equipment. These can prove help-
ful later, especially on the first 
Proof made on a new transmitter 
installation. 

There have been an increasing 
number of fines to stations for either 
failing to make a Proof, not having 
it available for the radio inspector 
when he makes the station inspec-
tion, or not keeping the Proof for 
the required minimum of two years. 
These fines have been running about 
$200.00. The smaller stations, par-
ticularly those who have a first class 
license engineer on a contract basis 
only, should make certain that the 
Proof is filed at the transmitter. For 
his own records the engineer could 
make a copy of it, but there must 
be a copy available for the radio 
inspector. 

Keep in Touch 

Through Broadcast 

Engineering 

• Drop a line to 
"Letters to the Editor" 

• Keep CE's up to date 
with "People in the 
News." 

BE is for the engineer, to 
the engineer, and about 
the engineer. Write to BE, 
1014 Wyandotte, Kansas 
City, Missouri 64105. 

r 2x2 slide projectors for the television film chain 

by SET  ROSLIDE 

Spindler & Sauppe offers the 

broadest line of slide projectors 

for the television industry ... 

seven models in all. There's one to 

fit your requirements exactly: color 

or monochrome; uniplex or 

multiplex; forward or reverse 

actuation; sequential or random 

access operation; 16- slide to 

96- slide capacity. All built to the 

highest professional standards. 

Write for complete information. 

• spindler e sauppé inc. 

1329 grand central 

avenue / glendale 

cal ifornia/912oi 

K.  

SPECTRUM 32: The most advanced slide projector available. 32 slide, for color or mono-

chrome chains. Many exclusive features. 

MODEL 332: Workhorse of the industry, 

now improved. 32 slide, for monochrome 

chains. Model 322: single turret for 16 

slides, monochrome or color. 

MODEL SLX-TV: 96 slide, random access. 

SLS.TV: 48 slide, random access. SLD ,TV 

96 slide, sequential. SL- Tv: 48 slide, 

sequential. SLR-TV: 48 slide, sequential 

forward 'reverse All for monochrome or 

color chains. 

Circle Number 50 on Reader Reply Card 
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When a better TV camera is built, Philips will build it: The HE NEW DIGITALLY-CONTROLLED PC- 100 COLOR TUEVISION CAMERA 
turns ordinary triaxial cable into color cable. Triax is one-tenth the weight and one-

thirtieth the cost of conventional TV-81 color cable! The Philips PC-100 was 
announced at the 1969 National Association of Broadcasters Show. NAB h It will be available for delivery early in 1970. In the meantime, meet 

the most advanced available-now cameras in color television... 



THE PHILIPS PC-70.•. the prime time king of 
color cameras ... serves on more live and taped studio 

color shows, by far, than any other camera. 

And it's a fantastic switch-hitter. If the PC-70 is a winner in 
studio work, in the field it's no contest. For major outdoor 

news and sports events, the PC-70 consistently takes 
the most valuable player award. 

Why? Its unsurpassed color picture, faithful and sharp. 
There are over 700 Philips 3-Plumbicon  cameras in 

use worldwide. A videoman's dream. The cameraman's 
camera. Management's assurance of the best, most 

reliable, and most economical performance. 

When a better camera is built, Philips will build it.* 
In the meantime, the PC-70 is the ticket. 

*The Phil;ps PC-100, announced at NAB '69, will be available early in 1970. 

The 
switch 
hiLLiers 

® Trademark for television camera tube;. 



THE PHILIPS PCP-90 digitally controlled "Minicam" takes 
the field alongside the PC-70 as the most mobile and versatile 
of portables. Operating wireless or on small, cost-reducing 
triax, the 3-Plumbicon Minicam brings total flexibility to 
broadcast-quality telecasting. 

The PCP-90 is designed basically as a field camera. Controls 
may be beamed from as far away as 30 miles. Signal processing 
is done in the backpack. The Minicam produces a real-time 
color-composite signal for direct broadcast. Or it can go into the 
field with a portable recorder to tape interviews or other action— 
totally unencumbered. 

And here again, you have a star switch-hitter. Three new one-inch 
Philips Plumbicon tubes perform to broadcast standards, 
bringing the Minicam right into the studio. 

Training camps for Minicam prototypes included crowded 
conventions, major sports, the inauguration and other events. 
Now it's ready to sign with you. 

PHILIPS PHILIPS BROADCAST 
EQUIPMENT CORP. 

One Philips Parkway. Montvale, N.J. 07645 • 201/ 391-1000 

A NORTH AMERICAN PHILIPS COMPANY 



A wide range light level control 

By Walter G. Jung" 

The use of vidicon pickup tubes 
in television under widely varying 
conditions of incident illumination 
has been characterized by the in-

. corporation of what is popularly 
known as "automatic light level con-
trol." In practice this amounts to 
nothing more than a quasi-constant 
current source to average the vidi-
con target voltage (See Block 1). 
A quasi-constant current source, 

through a 100-1000 megohm re-
sistor, develops a target voltage in-
versely proportional to scene illumi-
nation. Bright scenes develop a large 
voltage drop due to high signal cur-
rent, thus lowering the target voltage 
and decreasing sensitivity. Dim 
scenes develop a small voltage drop 
and raise the target voltage, thereby 

*MTI, Maryland 

increasing sensitivity. The net effect 
is a tendency toward a constant 
average video signal level; typically, 
400 to 1 light variations are reduced 
to 4 to 1 video level changes. 

For a simple system this works 
quite well. However, like most 
simple systems it has its drawbacks. 
Examination of these drawbacks 
and the desire to improve the system 
led to the MTI Automatic Target 
Control. 

The very nature of operation 
which makes the simple resistor 
scheme work, defeats it for critical 
use, involving widely varying con-
trast levels in the same scene. The 
scene in Figure 1 consists of a large, 
bright white object filling a major 
portion of the area (Item A), and a 
smaller, darker, more detailed ob-
ject ( Item B). This object might also 
have a very low contrast ratio, i.e.. 
small variance between its light and 
dark areas. 

With an appreciation of the scene-

averaging characteristic of quasi-
constant current system, it is easy 
to predict what will happen when 
the camera focuses on this scene. 
The large white object will consti-
tute the major portion of the signal 
output, and the small, low contrast 
object will be suppressed by the 
averaging effect of the target re-
sistor. 

While this case may seem ex-
treme, it is a practical problem. A 
similar condition typically arises in 
TV x-ray applications. The logical 
solution is quite simple, but gives 
rise to another set of problems. If 
the vidicon target is not allowed to 
average, the sensitivity can be ad-
justed manually to suit any discrete 
illumination level within a particular 
scene. 

Using this method, object B of 
Figure 1 can easily be displayed by 
bringing up the system sensitivity 
to a suitable level and observing the 
desired information. Since item A 
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is much brighter, its details will be 
lost, but this is of small conse-
quence. 

This, then, is a second system of 
very definite, but manually adjust-
able dynamic range. The two sys-
tems would seem to complement one 
another very well, and the combina-
tion would be desirable for a highly 
flexible, critical use camera system. 
The problem remains how to com-
bine the two systems into a single 
system with both modes of opera-
tion accessible at will. 
The initial approach might be to 

insert or remove the averaging re-
sistor as required with a switch. 
This, however, becomes difficult 
when microvolt video levels are to 
be dealt with and the switch is on 
the far end of a remote camera 
cable. A desirable solution would 
be to provide the same function 
with a single electronic servo sys-
tem. The modest performance of the 
simple resistor system could easily 
be improved upon in terms of dy-
namic range and systems response 
characteristics tailored at will. 

Since the object of the electronic 
servo systems is to maintain a con-
stant video level, a basic description 
of how this is accomplished is in 
order. 

The average video level is com-
pared to a preset reference level and 
a DC error voltage generated. This 
error voltage, after amplification, is 
fed back to the vidicon target as a 
control of sensitivity. The sensitivity 
control of the target automatically 
maintains the video signal at the pre-
set level. The system is diagrammed 
in Figure 2. The automatic mode of 
operation encompasses that portion 
of the circuitry depicted within the 
dotted line. The sample of the video 
to be regulated is tapped from the 
input to the processing amplifier at 
point A, and fed to the input of the 
automatic target module. 

Immediately within this module, 
we see a function labelled "dark 
current subtractor."1 This is necessi-
tated by a peculiarity of vidicons de-
picted in Figure 3. The desired video 
signal is that portion riding on the 
pedestal of height X. This pedestal, 
caused by the vidicon's residual con-
duction in the absence of light, must 
be removed and the true video sig-
nal extracted so it can be measured. 
If the dark current and video were 
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measured, a significant error due to 
dark current would be introduced. 

Next the pure video is extracted 
and measured. A voltage propor-
tional to the average video level is 
generated. This voltage is compared 
to a reference level (representing the 
desired level) and the resulting error 
signal amplified by a factor A. At 
the same time the signal is inte-
grated and its response time con-
trolled. 

The output of the module is fed 
to the operator's mode switch. The 
operator can select either manual 
or automatic mode of operation. If 
he selects manual, he has direct con-
trol of target sensitivity by control 
P1. In automatic, the automatic tar-
get module output is fed to the vidi-
con to close the feedback loop as 
described above. 

Specifically, the system offers sev-
eral factors worthy of consideration. 
The manual system is, of course, 
adjustable over the full range of the 
camera's capability. The automatic 
mode far exceeds the simple resistor 
system in performance. Average 

video level is specified as constant 
over a 4000/1 light range. 

Typically, the system will hold 
within about 6 db over a 20,000/1 
light range. Response time is well 
damped; a 4000/1 change in light 
will not result in any picture loss. 
Correction is smooth and automatic. 
Operator attendance in the auto-
matic mode is virtually nil, as ex-
cellent performance is usually ob-
tained by opening the lens to maxi-
mum "f" stop, and fully advancing 
the beam control. Panning across 
wide contrast scenes will not result 
in picture loss due to light level 
changes. 
The underlying principle of an 

automatic tareet light level control 
is illustrated in accompanying Fig-
ure 4. 

For a constant signal current out-
put, the target voltage required for 
various values of faceplate illumina-
tion follows the approximately log-
arithmic curve, which is typical of 
vidicons. To maintain a constant 
video output level, the target con-
trol must be able to traverse the full 

gamut of this curve as light level 
falling on the Vidicon varies. 

The MT! VC-20 camera series 
video level changes, and amplifies 
minute variations to a full 0 to 
+100 volt swing, sufficient to fully 
control the vidicon. Since the DC 
open loop gain of the system is high 

= 15,000), the 100 volt target 
excursion can be fully excited by 
1 1.0 X 102 

15,000 of this or 1.5 X 10' = 6.7 X 
10 3, 6.7mv. The result is that 
very wide light variations are re-
duced to small variations in video 
level, generally small enough to be 
considered insignificant. 

Summary: 
Two types of vidicon target voltage 
control have been examined, and 
their important characteristics 
weighed. A system which combines 
desirable features of an automatic 
and manually controlled system de-
scribed and its distinct advantages 
shown. 
1Walter G. Jung, "Gated Amplifier Uses FET 
in Feedback Loop" Electronic Design January 
4, 1968. 

)Our 
"Wait 

Just ended. 
The faster, better, smaller more economical 
tape cartridge unit is here. The one that's 
first to provide automatic rapid cueing. 

Exceeding all applicable NAB standards, the 
new Visual Rapid-Q tape cartridge equipment 
combines the latest integrated circuitry 
with field-proven servo-controlled motor drive. 
A combination that pays off in reliability, compact 
size, and tape speed accuracy comparable 
to instrument-type tape systems. 

Rapid-Q's fast-forward mode — automatically 
switched to when the "end-of-message" cue tone is 
sensed— minimizes the wait time while the cartridge 
is recueing to the beginning of the message. 

And you can take Rapid-Q the way you want 
it — stereo or monaural, desk-top 
or rack-mount. 

Why wait? For information on the 
evolution in tape cartridge equipment, 
contact Visual Electronics Corporation, 
356 W. 40th St., New York, N. Y. 10018 

VISUAL ELECTRONICS CORPORATION 
Visual for value . . in complete AM/FM capabilities 

RAPID-Q TAPE CARTRIDGE UNIT 
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TV 
AUDIO 

FM 
STEREO 

AM 
AUDIO 

up to 4 subcarrier channels 
—including video — 

in STL's or intracity relays 
One subcarrier channel for TV audio, two for 

FM stereo audio, and one for AM audio or 

SCA. With Collins microwave systems, that's 

what you get with color or black-and-white 

video in studio-transmitter links and intra-

city relay. 

In the 6.8- to 7.1-GHz band, Collins offers this 

capability in the high performance 1-watt re-

modulating MW-408D for short systems, and 

the 5-watt IF heterodyne MW-409E for medi-
um to long systems. 

Both systems are campletely solid state ex-

cept for the 408D's transmitter klystron, and 

the 409E's traveling wavetube. Both meet 

COMMUNICATION /COMPUTATION / CONTROL 

NTSC color video transmission requirements. 

Both are available in non-standby or hot-

standby space diversity configurations. And 

the quality of both is the same as Collins' 
broadcast quality. 

Customer services are the same too: field sur-
vey, frequency planning, installation or in-

stallation assistance, financing, and training. 

For details, contact 

your Collins sales engi-

neer or Microwave Mar-

keting Division, Collins 

Radio Company, Dallas, 

Texas 75207. 

titgur;71,-W"- 
COLLINS 



FCC Briefs State Association 
Presidents on New Policies 

Three staff members from the 
Federal Communications Commis-
sion told state broadcaster associa-
tion presidents that some new pol-
icies are forthcoming soon on new 
station applications, license renewals 
and anti-smoking announcements. 

During a panel discussion at the 
State Association presidents' 14th 
annual conference sponsored by the 
National Association of Broadcast-
ers, those in attendance were told: 

(1) The FCC hopes to have ef-
fective in August a new rule requir-
ing applicants competing for a li-
cense up for renewal to file at least 
15 days before the expiration date 
of the license. Since renewal appli-
cations must be filed 90 days in ad-
vance, this would give competing 
applicants 75 days in which to sub-
mit their own proposals. 

(2) The Commission expects to 
issue soon—late this month or early 
next—rules that will make it more 
difficult to obtain a license for a 
full-time AM station. Stations now 
must show that 25 percent of their 
service would be in a "white area" 
with no AM service. Under the new 
proposal, AM and FM stations 
would be treated as an "aural ser-
vice," and an applicant would have 
to show that neither AM nor FM 
service was provided in the 252 per-
cent "white area." 

The FCC will issue a new an-
nouncement soon spelling out the 
responsibility of broadcasters who 
air cigarette commercials to carry 
anti-smoking announcements. They 
now are required to devote "a rea-
sonable amount of time" to such 
announcements and it is up to them 
as to the time they are aired. 
The panel discussion, moderated 

by John B. Summers, NAB's assis-
tant general counsel, featured Wil-
liam Ray, FCC's chief of complaints 
and compliance; Robert Rawson, 
chief of renewals and transfers, and 
Wallace Johnson, assistant chief of 
the FCC Broadcast Bureau. 
NAB president Vincent T. Wasi-

lewski, Paul B. Comstock, vice-
president for government affairs, 
and Douglas A. Anello, general 
counsel, briefed the broadcasters on 
other pressing issues from cigarette 

advertising to the FCC's proposed 
one-to-a-market rule. 

Wasilewski said the issues are of 
utmost importance and the manner 
in which they are resolved will af-
fect the whole future of broadcast-
ing. Meanwhile, Comstock stressed 
the need for grass roots support 
from broadcasters in personal con-
tacts with their legislators in Wash-
ington. He described "government 
censorship" as perhaps the most im-
portant problem in Congress, a 
problem that "comes at us in a very 
oblique fashion." 

Anello told the broadcasters the 
FCC expects them to make a "dil-
igent effort" to employ Negroes and 
others from minority groups. He 
said the broadcaster must bend over 
backward, even hiring a less likely 
prospect if given a choice and, in 
effect, "discriminate in reverse." 

The NAB counsel said CATV 
systems should remain a supplement 
to and not a substitute for commer-
cial broadcasting. He dismissed ar-
guments that CATV and broadcast-
ers are "competitors," saying CATV 
is a "parasitic type of operation" 
that could not exist except for the 
broadcast signals it takes off the air. 

Mrs. Marianne Campbell of 
AVCO Broadcasting Co., Cincin-
nati, president of the Association 
for Professional Broadcasting Edu-
cation, told the delegates that 150 
colleges and universities now offer 
broadcasting courses to prepare stu-
dents to handle "the real nitty-gritty 
of a broadcasting job." 

Clint Formby, KPAN, Hereford, 
Tex., a member of the conference 
program committee, and president 
of the Texas Association of Broad-
casters, presided during the session. 

In his address to conference dele-
gates, FCC chairman Rosel H. Hyde 
made the statement that a broad-
caster who operates his station in 
the public interest with "integrity 
and intellectual honesty" should be 
free to do so without any dictation 
from a government agency. 

Hyde reviewed for the conference 
many of the controversial issues un-
der discussion at the meeting and 
pending before Congress and the 
Commission. 

Discussing the so-called one-to-a-
market rule, Hyde said it was pro-
posed to promote "diversity" and 
discourage a "concentration of in-
terests" in the ownership of radio 
and TV stations. 

In his personal opinion, he said, 
no industry can match broadcasting 
for its "broad diversity of interest." 
He added that he has seen nothing 
to date to substantiate claims by 
some of his fellow commissioners 
that there has been a "revolutionary 
change in ownership." 

Turning to license renewals every 
three years and the problem posed 
by competing applications at re-
newal time, Hyde said the Commis-
sion cannot renew licenses auto-
matically and has a responsibility to 
consider those filed in opposition. 
But he added that much can be said 
for maintaining "a going operation" 
and there must be a "very compel-
ling reason" for the Commission to 
cancel a license and authorize its 
use by another. 
He said the Commission soon will 

issue proposed new rules to shorten 
the period in which competing ap-
plications may be filed. As for pro-
posed legislation to require renewals 
unless the FCC determines after a 
hearing that it would not be in the 
public interest, Hyde felt that a 
longer license—for a five-year term 
—would be a better approach. 

August '70 Date Set For 

High-Speed Photo Meet 

At Denver Hilton 

The 9th International Congress 
on High-Speed Photography will be 
held August 2-7, 1970, at the Den-
ver Hilton Hotel, Denver, under the 
auspices of the Society of Motion 
Picture and Television Engineers. 
In addition to the Papers Program, 
an Equipment Exhibit featuring over 
60 displays will be held through the 
week. 
SMPTE Conference vice-presi-

dent E. B. McGreal, Producers Ser-
vice Corp., Los Angeles, 9th Con-
gress chairman Carlos H. Elmer, 
engineering consultant, Scottsdale, 
AR, and local arrangements chair-
man John I. Newell, Western Cine 
Service, Denver, have had several 
planning sessions regarding the pro-
gram and local arrangements. 
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New NCTA Center 
for Penn State 

Recognizing that an organized 
educational effort is vital to meeting 
the future demands for trained per-
sonnel in the cable television in-
dustry, the National Cable Tele-
vision Association recently provided 
funds for the establishment of a 
National Cable Television Center 
for Education and Training. 

The new Center program will be 
administered as a Pennsylvania 
State University Continuing Educa-
tion service under the direction of 
Harry V. Weaverling. An advisory 
council comprised of six representa-
tives of the cable television industry 
and six representatives of Penn 
State's faculty and continuing educa-
tion staff will guide the work of the 
Center in developing the types of 
training programs needed by the 
industry. 

Serving on the council as industry 
representatives will be: Frederick 
W. Ford, president of the National 
Cable Television Association; F. 
Gordon Fuqua, executive vice-presi-
dent, Television Communications 
Corporation; Amos B. Hostetter, Jr., 
vice-president, Continental Cable-
vision of Ohio, Inc.; James R. Pal-
mer, president, C-Cor Electronics, 
Inc.; Douglas Talbott, general man-
ager, Cox Cable Communications 
Corporation; and Roger Wilson, 
chief engineer, TelePrompTer Cor-
poration. 

Penn State council members in-
clude: Dr. Rocco Carzo, head of the 
Department of Management, Col-
lege of Business Administration: 
Floyd B. Fischer, director of Con-
tinuing Education; Dr. LeRoy Mar-
low, associate professor of manage-
ment training and head of Planning 
Studies in Continuing Education; 
Frank B. Moore, associate professor 
of electrical engineering; Dr. Carl 
Volz, professor of electrical engi-
neering; and Harry V. Weaverling. 

Through short courses, seminars, 
correspondence study, and work-
shops, the Center will provide con-
tinuing education in all phases of 
the cable television industry from 
basic electronics to advanced engi-
neering and management. The vari-

ous programs will be designed for 
installers, maintenance technicians, 
engineering technicians, construction 
personnel, professional engineers, 
and systems managers. 

Two correspondence courses, 
CATV I and CATV II, are already 
available through Penn State's Cor-
respondence Study Division of Con-
tinuing Education. Other study pro-
grams in such areas as cable casting, 
sales, promotion, and marketing are 
being developed by the University's 
Colleges of Engineering and Busi-
ness Administration. 

The University's Planning Studies 
division has also been designated by 
the advisory council to make a 
questionnaire-study of the self-
perceived educational needs of per-
sonnel working in the more than 700 
cable companies throughout the 
U.S. 
The educational services of the 

new Center are to be extended on a 
nationwide basis. In addition to 
study programs, the Center will also 
provide an information service, 
gathering, editing, and disseminating 
technical information; and teacher-
training for supervisors responsible 
for in-plant training programs. 

Inquiries regarding the National 
Cable Television Center for Educa-
tion and Training may be addressed 
to Harry V. Weaverling, Director, 
NCATV Center for Education and 
Training, J. Orvis Keller Building, 
The Pennsylvania State University, 
University Park, Pa. 16802. 
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SRI Submits Recent 
Land Mobile Report 
The interim land mobile report, 

"Study of Land Mobile Spectrum 
Utilization," by the Stanford Re-
search Institute (SRI) has been sub-
mitted to the Federal Communica-
tions Commission and is now avail-
able for public inspection in the 
Commission's Reference Room. The 
Commission has announced that 
press copies may be examined in 
the Office of Information, and are 
also on public sale at the U. S. De-
partment of Commerce. 

The interim report is based upon 
SRI's preliminary evaluation of data 
obtained so far in an investigation 
of the possibilities of increase inter-
service sharing of frequencies among 
the land mobile services and im-
proved methods for assigning and 
using land mobile frequencies. The 
Commission awarded a one year 
study contract to SRI in June 1968. 
When the study is completed, final 
reports based on more complete 
data and further analysis, will be 
submitted. 

The report will be in two parts 
and will be sold for $3 per part. 
Microfiche copies of the report will 
also be available for $.65 per part. 
Part A is entitled "Requisition, Pro-
cessing, and Analysis of Spectrum 
Occupancy Data." Part B is entitled 
"An Analysis of the Spectrum Man-
agement Problem." Orders may be 
placed with the U. S. Department 
of Commerce, National Bureau of 
Standards, Clearing House for Fed-
eral Scientific and Technical Infor-
mation, Springfield, Virginia 22151. 
The following accession numbers 
have been assigned to the report 
and should be included when order-
ing the report: Part A—PB 182-
792; Part B—PB 182-918. 

Broadcasting 
Agreement Signed 
On December I I, 1968, at Mex-

ico City, officials of the respective 
countries signed an Agreement Be-
tween the United States of America 
and the United Mexican States Con-
cerning Radio Broadcasting in the 
Standard Broadcasting Band (535-
1605 kHz) and an agreement con-
cerning "pre-sunrise" and "post-
sunset" operation. 

Both agreements have been 
brought before the United States 
Senate. 

June, 1969 43 





GOOD BYE KINE 
HELLO EBR•100  

Television raster lines (right) enlarged from 16mm film frames. 

Lower: EBR-100 recording on 3M fine-grain (less than 0.1 micron) electron recording 
film. Top: kinescope recording on television recording film. Line-to- line 

spacing in both pictures is approximately 0.00058 inches or 14.7 microns 

TRANSFER LIVE OR TAPE TV TO 16 MM FILM ELECTRONICALLY 
AND GET PRINTS WITH 1000- LINE RESOLUTION. 

3M's new Electron Beam Recorder is the first 
system to produce 16mm monochrome film 
copies comparable to the original live or video 
tape signal. It has no energy-wasting optical 
system. It employs direct electron bombard-
ment of the film, eliminating phosphor granu-
larity, face- plate halation and camera- lens 
losses and distortions. 

The 3M Brand [BR- 100 far surpasses the 
conventional kinescope in reproduction quality 
and in the ability to produce consistently good 
films. It opens new horizons for TV taping and 
mass film distribution for educational and 
training purposes. 

The [BR- 100 is a machine that every major 
TV studio, dubbing center, film lab and govern-
ment communications center will want to em-
ploy. Easy to install, completely self-contained. 

Direct beam monitoring provides simple, 

positive adjustment of exposure and gamma. 
Secondary electrons imaging the film target 
verify that focus, size, and linearity are correct. 
You can choose between a direct positive or a 
film negative with the flick of a switch. The sys-
tem also is switchable from US standard 525-
line to European 625- line requirements. 

The [BR- 100 records on low-cost fine grain 
film. Overall resolution exceeds 1000 lines. The 
film uses conventional processing and is shown 

on standard 16mm projectors. 
The unit is 68 inches tall, 46 inches wide, 

34 inches deep, weighs approximately 1000 lb. 
and costs about $55,000. Optical or magnetic 
sound is available at extra cost. 

For details, call our [ BR- 100 information 
phone. The number is (805) 482-1911, ext. 
216. Or write to [ BR- 100 Dept. at the address 
below. 

Mincom Division 3 COMPANY 
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THIS DEVICE KEEPS RF INPUT TO MODULATION 
MONITOR CONSTANT ON P. S.A. AND REGULAR 
POWER BY SHUNTING TO GROUND A SMALL 

PORTION OF THE RF SIGNAL ON HI POWER MODE 

1K 
5 

WATT 
WW 

MOD 
MONITORS 

RF IN 

LATCHING RELAY 
LINE ELECTRIC 

RLPIA 

RUST RIC 
48V 

No. 9R 

No.9L 

CALIBRATION INSTRUCTIONS: 

1. ADJUST MOD MONITOR TO 100 WITH FRONT PANEL 
ADJUSTMENT WHILE ON LOW POWER 

2. RAISE TO HIGH POWER, ADJUST TO 100 USING 
ADJUSTMENT ON COMPENSATOR. DO NOT DISTURB 
FRONT PANEL ADJUSTMENT. 

Compensator mounted inside equipment 

rack behind modulation monitor. 

PSA Audio Compensator 

By Dick Fletcher* 

When the Pre-Sunrise Authority 
(PSA) was instituted by the Fed-
eral Communications Commission in 
1967, hundreds of daytime AM sta-
tions in the United States were re-
quired to make modifications to 
their transmitting facilities if they 
planned to continue signing on be-
fore sunrise. Under the old rules, 
sign-on can be no earlier than 6 
A.M. local time, and with no more 
than .5 Kw. 

In many cases, after modifica-
tions were made to the transmitter 
and remote control systems (if used), 
a problem still existed with the mod-
ulation monitor. If adjusted to low 
power, it read high on normal day-

*KNIT, Abilene, Texas 

time power, if adjusted to normal 
power, it read low during the pre-
sunrise operation. 
On commercial dual-power trans-

mitters, this problem is solved by 
utilizing a latching relay and two 
pickup coils in the transmitter. 
Thus, taps can be made to pick up 
an equal amount of R.F. in either 
mode. 
At KNIT, with an older model 

single power transmitter, we ap-
proached the situation from what 
we feel is a much simpler angle, and 
developed the circuit pictured here. 
The components were assembled 

in a small mini-box and mounted 
inside the equipment rack behind 
the modulation monitor. Connec-
tion is made to the R.F. input of 
the modulation monitor with a short 
length of coaxial cable. 

The modulation monitor is ad-
justed to 100 with the transmitter 
operating on the lower power. The 

compensator is automatically 
switched by the remote control and 
is out of the circuit on PSA power. 
When the transmitter is placed in 

normal daytime operation, the con-
trol on the compensator is rotated 
to adjust for 100 on the carrier 
level meter—shunting the excess 
R.F. to ground. Once this control 
is set, no further adjustments are 
necessary under normal conditions. 

Different values on R-1 might be 
required in certain circumstances. 
The circuit pictured is utilized in 
our operation where normal day-
time power is 500 watts and PSA 
power is 322 watts. Other stations 
may have a wider variation since 
some PSA's have been granted for 
as few as five watts. 

This device, which we call a 
"compensator," has served well for 
several months now, is inexpensive 
to build and has saved daily adjust-
ments of the modulation monitor. 
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Moon To Make 
Live Color Debut 
During Apollo Flight 

The system which beamed the 
world's first successful color tele-
vision broadcast 28 years ago from 
New York City will be used by 
Apollo astronauts to relay man's 
first color telecast from the moon's 
surface to a global television audi-
ence. 

The tiny field sequential camera 
will transmit color images of the 
lunar environment to earth more 
than 238,000 miles away. It uses 
a spinning 3.5-inch disk with the 
primary colors of red, green and 
blue, which rotates rapidly in a se-
quential motion to produce images 
in their original hues. The field se-
quential system was first developed 
by Dr. Peter C. Goldmark, presi-
dent of CBS Laboratories, a division 
of Columbia Broadcasting System, 
Inc. 
Announcement of the plan to 

televise the lunar mission in color 
was made by the National Aero-
nautics and Space Administration in 
Houston. Officials at the NASA 
Manned Spacecraft Center said that 
color television coverage with a field 
sequential system is expected dur-
ing the Apollo flights this year. The 
color coverage from a manned 
spacecraft marks a space first, they 
added. 

The field sequential technique, 
which also forged the way for 
closed-circuit television in medicine 

Support your 
Mental Health 

Association 

and industry, and now enables phy-
sicians to transmit color pictures 
from inside the human body, is the 
only color system of its kind able 
to operate at such low light levels, 
according to Dr. Goldmark. 

Ordinary color television systems 
require intensive light sources to 
relay distinguishable color images 
for home viewing, he stated. 
A similar field sequential system 

incorporating several refinements 
over the original system used to tele-
cast programs from CBS in 1940 
has been developed by CBS Labora-
tories for the Fitzsimons Army Hos-
pital in Denver. Physicians there are 
using the tiny 10-pound camera to 
probe the human body's interior and 
detect bladder cancer and other in-
ternal disorders. The "starlight" 
system also is being used to add a 
new dimension to the study of in-
ternal medicine. 
The field sequential technique 

planned for the moon telecast re-
quires approximately one-third as 
many components as a standard 
color television camera, Dr. Gold-
mark said. The camera can be used 
with only one television broadcast 
tube and there is no problem of 
color registration. Color information 
is transmitted as the color filters on 
the spinning disk pass in front of 
the tube in sequence. 
A complete image is sent first in 

red, then in blue, then in green. The 
human eye's persistance of vision 
provides the complete color picture, 
Dr. Goldmark explained. 
As the information is beamed, 

ground stations on earth equipped 
with electronic devices will pick up 
the signal in its sequential form. A 
magnetic disk with scanning con-
verter will process the signals into 
a form suitable for standard tele-
vision transmission techniques for 
telecast by all major networks to 
home receivers. 

There is a better than 50-50 
chance that the descent of two 
Apollo 10 astronauts toward the 
moon will be seen on home tele-
vision in live color, NASA officials 
said. 

The feat, in addition to providing 
the public with glimpses of awe-
some sights such as earth's blue and 
brown globe seen by the astronauts, 
would be of important engineering 
interest because of the added detail 
live color pictures could provide in-
stantly, they added. 

Canon 
has a 
45X 

ran 
ffliej 

25-100mm 1/1.8 

20-100mm 1/2.5 

1 11.1 

16.5-95mm f72 

15-120mm 1/1.3 

15-170mm // 2 5 

Divided six ways, that 
gives you your choice of 
4X, 5X, 6X, 8X, 10X and 
12X zoom ratios—more 
tv zooms than anybody 
else can offer you. 

All six have inter-
changeable rear drives 
for any Vidicon camera 
(if you have more than 
one kind of camera, you 
can swap your Canon 
zooms around the studio 
as needed). All six are 
available in motorized 
remote-control versions, 
too. 
Need zooms for 

Plumbicon or Image 
Orthicons? We have 
them, too. Plus fixed 
focal length lenses for 
every "C" mount 
application. All with the 
optical precision for 
which Canon is famous. 
Write for full information. 

The lens you need is made by 

Canon 
Canon U.S.A., Inc. 

64-10 Queens Boulevard 
Woodside, N. Y. 11377 

Please send information on 
D manual zooms. 
El remote-control zooms. 
El fixed focal length lenses 
for D Vidicon, 0 Image 
Orthicon, El Plumbicon 
TV cameras. 
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Reducing co-channel interference 

By Glenn A. Brown 

Engineer, WBBM-TV. Chicago 

The principles of offsetting tele-
vision transmitter carrier frequen-
cies to reduce the visibility of co-
channel interference are well known. 
They have not been fully exploited 
due to difficulties in generating and 
maintaining precisely known oper-
ating frequencies. 
A general application of the ad-

vantages of offset carriers is found 
in the FCC assignment of nominal 
carrier frequencies to produce beats 
between closely spaced co-channel 
stations. These are 2/3 or 4/3 of 
the horizontal line frequency (third 
line offset). As the operating fre-
quencies drift within the FCC speci-
fied limits, the visibility of the beat 
patterns may vary as much as 16 
db. This is expressed in terms of the 
field strength of the interfering car-
rier for equal visibility. However, 
the average visibility of the interfer-
ence is about 12 db lower than that 
which would occur if all stations 
were assigned the same nominal fre-
quency. 

If the beat frequency is an even 
multiple of the vertical frame fre-
quency (29.97 Hz) and also nearly 
2/3 or 4/3 of the horizontal line 
frequency (precision third line off-
set), the visibility of the beat pattern 
is at a minimum. The optimum beat 
frequency nearest the FCC offsets 
of 10 kc and 20 kc are 10,010.00 
Hz and 20,020 Hz. These frequen-
cies are the 334th and 668th har-
monics of the vertical frame fre-
quency and allow the narrow 
horizontal bars produced by the beat 
to alternate in phase on successive 
fields of the picture. That is, each 
darker bar is replaced by a lighter 
bar (and vice versa) every 1/60 of 
a second. The eye averages the light 
level so the visibility of the beat 
pattern is at a minimum. 

If the beat frequency increases 
by an amount equal to an odd mul-

tiple of the frame frequency (say 
from 10,010 Hz to 10,040 Hz), the 
dark bars and light bars are aligned 
and the beat pattern has maximum 
visibility. 
Optimum frequencies for preci-

sion third line offset operation on 
Channel 2 are: 55,239,990 Hz; 55,-
250,000 Hz and 55,260,010 Hz. 

If more than three stations at-
tempt to mutually reduce interfer-
ence by precision offset, some of 
the stations will necessarily have the 
same operating frequency. However, 
the geographic spacing of these sta-
tions will be greater than the imme-
diate co-channel neighbors. These 
stations can also realize up to 17 db 
of reduction of their mutual inter-
ference if the carrier frequencies are 
synchronized, or very nearly so. 

It is necessary for each station to 
maintain its frequency to a tolerance 
of -±-- 2.5 cycles in order to obtain 
full benefit of the precision offset. 
This requires a frequency stability 
of 4.5 x 10 - 8 total deviation. 

The FCC Grade B Contour is at 
70 miles for the following condi-
tions: channels 2 to 6, 100 KW 
ERP, 1000' antenna height, co-
channel interference not greater 
than —28 db. A similar co-channel 
station with minimum space of 170 
miles will reduce FCC specified 
Grade B coverage to a radius of 48 
miles due to co-channel interference 
without precision offset. 

If precision offset were used, and 
the full advantage of 16 db were 
obtained, the Grade B coverage 
would be moved out to 65 miles. If 
10 db improvement is more likely 
to be obtained in practice, the cov-
erage is extended from 48 miles to 
59 miles. 

This increase in coverage is 
equivalent to that obtained by in-
creasing the transmitted power from 
100 kw ERP to 1 megawatt ERP. 
If the interfering station also in-
creased its power to 1 megawatt, 
the coverage would shrink back to 
48 miles. However, if precise off-
set of carrier frequencies is em-

ployed, each station would benefit 
as though it had unilaterally in-
creased power to 1 megawatt. The 
difficulties in achieving the required 
frequency stability have prevented 
widespread use of precision offset. 

Recent advances in quartz crystal 
technology has permitted the manu-
facture of reasonably priced oscil-
lators with a stability of less than 
2 x 10—ten-day total deviation. 
These oscillators may be obtained 
for exact transmitter frequency 
(approx. 4.6 mc for 12x mutiplica-
tion in a Channel 2 transmitter). 

The long term drift is due to the 
aging effect in the quartz crystal 
itself; it will decrease with time but 
does not disappear. If a group of 
oscillator crystals are processed at 
the same time, the aging rates will 
be similar so that the differential 
drift between pairs of oscillators will 
be less than 1.5 x 10-10-day. It 
would not be necessary to correct 
the oscillator frequencies oftener 
than once in seven months. 

Further improvement in the sta-
bility of these oscillators may be 
achieved by phase locking the fre-
quency to a very low standard fre-
quency broadcast, such as WWVB 
(60 kc) or the Omega stations ( 10.2 
KHz). This system would permit 
TV stations on the same assigned 
frequency to obtain full benefit of 
reduced co-channel interference. If 
groups of co-channel stations in dif-
frent locations were phase locked 
to the same VLF standard, the re-
duction of interference would also 
improve skip interference. The 
greater cost of a phase lock system 
is in part offset by elimination of 
the auxiliary equipment necessary 
to accurately set the frequencies of 
unsynchronized oscillators. 

With the present availability of 
extremely stable crystal oscillators 
and the ability to receive WWVB 
almost throughout the U. S., it 
would seem the time has come to 
do something for those areas that 
have suffered from co-channel in-
terference. • 
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JCIC Reports Study Progress 

During the March NAB conven-
tion in Washington, the ad hoc com-
mittee on color television of the 
Joint Committee on Inter-Society 
Coordination (JCIC) released its 
current status report in a technical 
session. 

The colorimetry task group of the 
committee has worked swiftly since 
its inception to outline a specific 
program of investigation. This out-
line was submitted to the SMPTE 
who, in turn, appointed a new 
SMPTE working committee to con-
tinue the investigation. 

This appointment resulted in the 
development of a computer program 
which will be used to specify the 
appropriate idealized camera color-

imetric performance to provide re-
production in accordance with 
NTSC specifications. Another re-
sult will be suggestions on instru-
mentation suitable for measuring the 
input and output colorimetric char-
acteristics. 

Color Film Study 
The task group on motion pic-

ture films has reported the findings 
of their observations and measure-
ments on more than 200 35mm and 
16mm motion picture films which 
had been used for broadcasting. 
As might be suspected, the 35mm 

films varied less than the 16mm, 
and program and news material 
varied less than did the commer-
cials. In fact, of the 180 commer-

cials used in the study, it was de-
termined that 30 would not look 
good to TV viewers or to those 
seeing the commercials by direct 
projection. Another 40 films in this 
category were considered question-
able. 
The color film investigation re-

port has been referred to the engi-
neering committees on color and on 
television of the SMPTE for fur-
ther study. 

Video Tape 
The task group on video tape as-

signed to study the effects of syn-
chronizing signal and chrominance 
burst timing and waveforms on the 
signal reproduced has turned its 
findings over to the SMPTE video 
tape committee. (Continued) 
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FAIRCHILD'S 

PRECISION 

MAKES 57 OF THE 

WORLD'S FINEST 

PROFESSIONAL 

AUDIO 

COMPONENTS 
... Fairchild's complete 
Series of Attenuators: 10 
models with new 
packaging plus Slide Wire 
Fader / The Integra I 
Series: an automatic 
Attenuator, 3 
Preamplifiers, 3 
Compressors, 3 Program 
Equalizers, 4 Dynalizers, 
De-Esser / 692 Remote 
Card Series: over 12 
inputs with extensive 
switching capacity / 
Integrated Control 
Module Series: Input-
Output-Monitor Modules/ 
7 Audio Control Devices 
including the well known 
Conax, Limiter and 
Reverbertron Systems / 
2 Gain Shifter Intercom 
Systems / 7 Power 
Supply Models / over 24 
Accessories. Contact 
your Fairchild Distributor 
or write FAIRCHILD 
RECORDING 
CORPORATION 
Dept BE-6, 10-40 45th 
Ave., L.I.C., N.Y. 11101. 
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DAR SERIES 
VIDEO DISTRIBUTION 

AMPLIFIERS 

• All Solid State 

• Distribution to Six Isolated Outputs 

• Exceed All NTSC Specs 

AEM Video Distribution Amplifiers are 
designed to be INSTALLED and FOR-
GOTTEN. All solid-state, they provide 
distribution to six isolated outputs 
while exceeding all NTSC color and 
monochrome specifications. Units con-
tain front panel input and output test 
jacks for each line, and have their 
own regulated AC to DC power supply. 
Available in rack mount or portable 
configurations, the units offer "Sync 
Add" and Remote Gain Control options. 

ffl 
APPLIED ELECTRO 
MECHANICS, INC. 
2350 Duke Street 
Alexandria, Virginia 22314 
Phone: (703) 548-2166 

What the task group found was 
that varying burst amplitude at the 
recorder input will be reproduced 
as constant burst amplitude. How-
ever, the variations are transferred 
to the amplitudes of the chromi-
nance signal. 

Also, the group reported that in-
correct timing of the burst with re-
spect to the horizontal sync pulse 
can also affect the color reproduced. 
Unless a recorder is carefully ad-
justed, level of the front porch less 
than that of blanking, or duration 
of the front porch less than that 
called for in the FCC Rules, may 
introduce distortion. But in this 
case, the reproduced colors may not 
be affected noticeably. 

Field Tests 
Field tests of 16 closed-circuit 

and 6 off programs were conducted 
in December. With Chicago as the 
testing grounds, the tests involved 
predetermined variations in signal 
specifications involving three tele-
vision stations. 

Using "top of the line" receivers 
from four manufacturers, five color 
slides were shown on all 16 closed 
circuits and on all 6 off-the-air tests. 
The slides were selected as repre-
sentative of typical program mate-
rial. This included low key, high 
key, indoor and outdoor scenes and 
involved judgements of flesh tones. 
A total of 5139 ratings of the 

slides were processed, and a video 
tape of the tests was made for fu-
ture reference and demonstration. 
The tests revealed the following: 

1. They generally confirmed the 
work of those who originally 
determined allowable toler-
ances on signal specifications. 
The only exceptions were in 
hue and saturation. Data will 
be given to the EIA broad-
cast television system commit-
tee for further investigation 
and recommendations. 

2. Receivers may be affected by 
burst amplitude and timing. 
Variations noted in the tests 
among receivers used pointed 
up different circuit designs re-
flected in trade-offs made by 
manufacturers. Findings were 
referred to the EIA receiver 
committee and to the IEEE 
broadcast and television re-
ceiver group for design con-
siderations. Results were also 
sent to the EIA BTS commit-
tee for consideration that 

could involve revised stand-
ards. 

3. The tests of transmitters and 
propagation paths showed def-
inite color variations. The 
cause was not determined. 
Additional tests to determine 
variation causes are planned. 

The EBU, CCIR and the SMPTE 
also are actively studying film trans-
mission. They plan to recommend 
practices for greater color uniform-
ity and higher quality. 
The status report summary points 

out that there is a disturbing lack 
of uniformity color which is being 
investigated from several angles. 
While the problem is difficult to 
embrace in its entirety, the enthus-
iasm of those involved in the study 
will surely lead to significant prog-
ress in color broadcasting and re-
ception. 

Working on a suggestion of the 
SMPTE, the JCIC met last June to 
determine the most effective way 
to deal with improving the color 
uniformity of pictures on home tele-
vision receivers. 
The JCIC includes representa-

tives of the Electronic Industries 
Association (EIA), The Institute of 
Electrical and Electronics Engineers 
(IEEE), the National Association of 
Broadcasters (NAB), and the So-
ciety of Motion Picture and Tele-
vision Engineers (SMPTE). 

These representatives agreed that 
an ad hoc committee was needed 
to (a) examine the entire television 
system from the original scene 
through all equipment to the home 
receiver, (b) to determine the origin 
of significant deviations in color in 
the home picture, and to (c) allo-
cate to existing industry organiza-
tions questions for further investiga-
tion and resolution. It also was 
agreed that administration of the 
ad hoc committee would lie with 
the SMPTE. 

Others who would become in-
volved in the investigations were 
the NCTA, AT&T, CBC and the 
Canadian Telecasting Practices 
Committee. 

NEED AN ELECTRO VOICE 
MICROPHONE? 

CONTACT CCA SeK THEM) 

CCA ELECTRONICS CORP 
GLOUCESTER CITY, N I 

609» 156 1116 CCA 
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ANY WIRE, ANYWHERE. 
Electrical crimp-type terminals and connectors 
for any place you connect a wire ... and direct 
sales and assistance anywhere in the U.S.A. 
Group shown covers #26 to 12 AWG and coaxial— 
over 30,000 others available up to 1000 MCM. Talk to 
us about your connecting problem or write for free 
Terminal and Connector Handbook. American Pamcor, 
Inc., Valley Forge, Pa. 19481 

AMERICAN PAMCOR 
A SUBSIDIARY OF 

NCORPORATED 

"Want a Good Job 
in Broadcasting? 

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

"I give Cleveland Irstitute credit for my First Class FCC License. 
Even though I had only 6 weeks of high school algebra, CIE's 
AUTO-PROGRAMMEDTm lessons really made electronics 
theory and fundamentals easy. After completing the CIE course, 
I took and passed the First Class Exam. I now have a good job 
in studio operation, transmitting, proof of performance, equip-
ment servicing. Believe me, a Commercial FCC License is a 
'must' for a career in Broadcasting." 

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

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

With Cleveland Institute you get your First Class Fcc License or 
your money back! Send coupon today for FREE book or write to 
Cleveland Institute of Electronics, 1776 E. 17th St., Dept. BE-58 
Cleveland, Ohio 44114. 

ENROLL UNDER NEW G.I. BILL 

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

MAIL COUPON TODAY FOR FREE BOOK 

CIE Cleveland Institute of Electronics 

1776 East 17th Street, Cleveland, Ohio 44114 

Please send me your FREE book, "How 
To Get A Commercial FCC License." 

Name  
(pleat VIM) 

Address  

City St de 7i r  

Occupation Age  

El] Veterans check here for GI Bill information 
Accredited Member National Home Study Council 
A Leader in Electronics Training Since 1934 BE-58 j 
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The NEW RCA 70B 
is the first VTR to 
safeguard quality 
automatically! 
In many ways, the 70B can make the VTR operator feel he has 
more command of tape quality than ever before. Because he can 
get the highest color fidelity ever achieved—with the most 
reliable automatic instrumentation ever devised for a VTR. 

Automatically, the 70B eliminates costly replays. Sensing circuits 
just won't let you play tape on the wrong FM standard. Instead, 
the proper playback standard is selected for any tape—highband, 
lowband monochrome or lowband color—automatically. 

Automatically, the 70B pinpoints problems through its visual-
audible central alarm system and alerts the operator immediately. 

Automatically, the 70B can save your operator time by eliminating 
the need for manual cueing. Now he can pre-cue several tapes 
so they are ready to roll automatically—eliminating tension during 
the critical station break period. 

Automatically, the 70B can eliminate saturation and hue errors. 
Use the RCA exclusive Chroma Amplitude and Velocity Error 
Corrector (CAVEC), and the 70B will not only correct chroma 
errors between bands—but between each line of a band as well! 

Automatically, you get better color. The 70B has broadcasting's 
highest specs—K factor of 1% with 2T and 20-T pulse; differential 
phase and gain 3° and 3%; moire down 43 db and S/N of 46 db. 

The RCA 70B is the dream VTR come to life. For all the reasons 
why, call your RCA Broadcast Representative. Or write: 
RCA Broadcast Equipment, Bldg. 15-5, Camden, N.J. 08102. 

RCA 

IMPORTANT NEWS: 
The TR-70B can also be 
used as a master VTR 
with the world's first 
automated video cart-
ridge tape recorder/ 
player — the show-
stopper of the 1969 
NAB! Write for details. 
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(  
The Perfect Log 

STANCIL-HOFFMAN R-70 

24 HR. 4 TRACK RECORDER 

Here's a full 24 hour, 4 track logger that's so compact and versatile you 
can take it anywhere to handle any assignment with 100% dependability 
or rack mount it in the studio. A remarkable new series of silicon transis-

tor plug-in amplifiers makes the R-70 the most versatile ever—AGC, recall, 
full remote or automatic control, stereo, fail-safe, synchronous time injection, 
etc. 4 channels round the clock, complete on just one 7" reel of 1/4" tape. 

WRITE NOW FOR SPECIFICATIONS AND PRICES. 

STANCIL—HOFFMAN CORP. 
\ .I:21 NORTH HIGHLAND, HOLLYWOOD. CALIFORNIA 9003840/ 
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EXACT 

REPLACEMENT! 
Model 
300 

AMPEX 
Recorder 
Capstan 
Drive 
Motor 

$85oo 
BODINE TYPE NCH- I4. 115 V. 60 HZ 

I/75 - 1/ 140 HP. 1800/3600 RPM 

HYSTERESIS SYNCHRONOUS MOTOR 

5 MED. 330 VAC CAPACITOR 

FOR ABOVE MOTOR $7.81. 
Al 1 prices FOB Los Angeles. Cal if. 

IMMEDIATE DELIVERY FROM OUR STOCK 

M I 1\1" AR I K 
Electric Company 
224 E THIRD ST LOS ANGELES CALIF 90013 

AREA CODE 213 - 624-3161 

Broadcast 

Engineering 

To— 

About 

For— 

The 

Broadcast 

Engineer. 

Use It. 

Read It. 

Let's hear 

From you. 

FCC.to Conduct Study 
On Microwave Systems 

The FCC has announced a two-
part study to be conducted on fre-
quency assignment techniques of 
microwave radio systems. The study 
is part of the Commission's contin-
uing research and policy studies 
program in which outside contrac-
tors aid the staff in developing and 
analyzing proposals dealing with 
communications policy issues. 

The general purpose of Phase I 
is to analyze the present frequency 
assignment techniques and use of 
frequencies and to recommend 
changes for more effective utiliza-
tion of the spectrum assigned to 
these services. Phase II would deal 
with examination and analysis of 
the results of Phase I, and consid-
eration of the ways in which the 
data obtained can be used in de-
veloping better use of microwave 
frequencies. 

NAEB Schedules 
Recorder-Reproducer 
3-Day Institutes 

The National Association of Ed-
ucational Broadcasters has sched-
uled two Educational Broadcasting 
Institutes on the ope ration and 
maintenance of helical scan video 
recorders-reproducers. The first con-
ference, a three-day meeting, will 
be held at the Philadelphia Marriott, 
Philadelphia, on June 22-25. The 
second meeting is set for August 
17-20 at the Sheraton-Chicago, Chi-
cago. 

Institute plans are for an intense 
30-hour course especially designed 
by the NAEB for the audiovisual 
technician responsible for the oper-
ation of helical scan hardware. Ac-
cording to James Fellows, NAEB 
director of Research and Develop-
ment, the course assumes no prior 
training in video recording on the 
part of the participant, and only a 
basic knowledge of television sys-
tems in general. The Institute will 
provide the theoretical background 
which will equip the student to pro-
gress, through future self-study, to 
greater efficiency in the operation 
and maintenance of video recorders 
and related equipment. 
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Broadcast Engineering 

DIRECT CURRENT 
FROM D. C. 

June, 1969 

Appointment of New FCC Commissioner Expected 

The term of FCC chairman Rosel H. Hyde, a veteran of 45 years of gov-

ernment service, will expire on June 30 of this year. Informed sources 

expect that chairman Hyde will retire at the end of the current term, and 
that President Nixon will appoint both a new commissioner and a new chair-

man, with Republican commissioner Robert E. Lee being prominently men-
tioned for the chairman's post. 

The President now has under consideration a list of candidates for a new 

seven-year term as FCC commissioner, including a number of prominent en-

gineers. The increasing complexity of engineering problems in the elec-
tronics field in recent years has placed the FCC at a growing disad-

vantage because of the lack of an engineer in the Commission's ranks. 

Major problems confronting the Commission today and in the near future 

will include space communications, the relationship between the computer 
and expansion of television broadcasting, and numerous other problems. 

AM Freeze to be Lifted? 

Rumors persist that the Commission will shortly lift the current " freeze" 

on the acceptance of applications for new radio AM stations and power in-

creases or frequency changes for existing stations. The freeze was im-

posed last July, 1968, to give the Commission an opportunity to study the 

optimum uses for the remaining frequencies in the standard broadcast band. 

Although little information is available on policies and technical rules 

to be implemented, it appears likely that few, if any, changes will be 

made in the present Technical Standards governing the allocation of 

standard broadcast frequencies. The Commission's present Technical Stan-

dards were adopted in 1964, and from a purely engineering standpoint have 
functioned to the Commission's satisfaction. 

More . . . 
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From the policy standpoint, however, it appears likely that any new allo-

cation plan will include two innovations in the making of AM assignments. 

First of all, emphasis is certain to be placed on granting new or improved 

facilities only in areas which are presently considered to be seriously 

underserved. Second and even more novel, the Commission will probably for 

the first time lump together both AM and FM broadcasting in establishing 

aural radio service now available in determining the need for new AM 

assignments. 

U.S./Mexican Broadcasting Treaty Up For Ratification 

The Senate Foreign Relations Committee is expected to hold hearings in the 

near future on a new standard broadcast radio treaty between the United 
States and Mexico, which has been signed by both countries and transmitted 

by the President to the Senate for ratification. At stake are a number of 

important issues, including both daytime and nighttime power increases 

for 250-watt Class IV stations operating on the six local channels near 

the U.S./Mexican border, and presunrise ( 6:00 A.M.) operation for some 
288 U.S. daytime-only stations operating on the Mexican clear channels. 

No opposition to the treaty has developed in the U.S., and prompt ratifi-

cation by the U.S. Senate is expected. The treaty must also be ratified 

by the Mexican legislature, which next meets in September of this year and 

traditionally takes up treaties for ratification only near the end of a 

legislative session. This makes it unlikely that even prompt ratification 

of the treaty can bring the new agreement into full force at any earlier 

date than the spring or summer of 1970. 

Scrambled ETC Medical Programs Proposed 

The Commission has invited comments on a proposal which would permit non-

commercial educational television broadcast stations to present 

"scrambled" programs during part of the regular broadcast day. This pro-

posal follows successful experimentation along these lines by an ETV sta-

tion in California. The scrambled programming would be of a specialized 

nature, and used for such purposes as instructing doctors, nurses, and law 

enforcement personnel. The program material is generally considered un-

suitable for viewing by the general public. 

Although the Commission is proposing to permit this type of programming, 

comments are invited on the desirability of permitting such highly re-
stricted use of channels primarily intended to provide service to the 

public at large. 

Short Circuits 

The first 2 GHz microwave translator relays have been authorized in Puerto 

Rico . . . A Modesto, California UHF television station has been au-
thorized to undertake telemetry on the main carrier on an experimental 

basis . . . The Commission has imposed a maximum fine ($10,000) on a South 

Carolina radio station which had defied the Commission's authority to im-

pose and enforce presunrise regulations . . . The 500 uv/m radiation limit 

for UHF television receivers has once again been extended to 1000 uv/m, 

but this time only to January 1, 1970, when compliance with the tighter 

limit is expected. 
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CATV SCOPE 
By Harry Etkin 

CATV Technical 
Training Sessions 

Some CATV equipment suppliers 
are conducting equipment technical 
training seminars where CATV cus-
tomers and other interested person-
nel related to the CATV industry 
can learn how to get the very best 
performance from the CATV equip-
ment. This available service is in-
tended to assist them in getting the 
full capabilities from their equip-
ment. The training center affords 
engineers and technicians the op-
portunity of learning how to get the 
finest CATV picture. 

These courses give attending per-
sonnel an insight into the reasoning 
behind the complex CATV designs, 
as well as their capabilities. They 
show how CATV operators can best 
achieve not only fine pictures but 
attain operating efficiency and save 
money. 
As an example the Jerrold Elec-

tronics Corporation provides a five 
day week long course covering: 

1. Introduction, the decibel, the 
television TV signal surveys, anten-
nas, systems design and layout. 

2. Cable, system records, head-
end considerations and problems, 
solid-state transportation and dis-
tribution equipment. 

3. Test equipment, system para-
meters, subscriber drops. 

4. Equipment and system tests 
and measurements. 

5. General review, question and 
answer session. 

CATV's Quest For A Future 

For what are the CATV opera-
tors and industry striving? Their 
major ultimate goal is that all to-
gether they offer you the greatest 
flexibility to meet the CATV pub-
lic needs effectively and economic-
ally. 
CATV systems are rapidly com-

ing into their own as a prime mov-
ing force and as a profitable me-

dium. Part of the new-found suc-
cess can be attributed directly to 
industry interest in CATV and the 
legal and technical actions of the 
NCTA. Cablevision's major hin-
drance factor is that it is throttled 
by the unrealistic legal problems be-
deviling the CATV industry. 
The major stumbling blocks along 

the way are the FCC's proposals 
relating to non-duplication and 
copyrights. The main questions are: 
how can industry ultimately comply 
with current regulatory procedures 
and what could industry reasonably 
expect in the realm of new FCC 
regulations? It is certainly difficult 
to stay within legal and FCC restric-
tions and at the same time provide 
a dependable public service that 
CATV is capable of. 

Copyright Policy Bill 

FCC Chairman, Rosel Hyde, on 
February 17th, told Senate Copy-
right Committee Chairman, Senator 
John L. McClellan, that the FCC 
would retain its carriage and non-
duplication policy and would prob-
ably adopt the major and minor 
market restrictions in the current 
CATV Rule-making proceeding un-
less Congress passes a copyright bill 
that specifically states it is a meld 
of both copyright and communica-
tions policies. Hyde further clari-
fied that the Commission would 
continue to explore the desirability 
of adopting the proposed ban on 
leap-frogging and limiting CATV to 
providing three networks, one inde-
pendent and one educational sta-
tion in minor TV markets. He also 
stated that the Commission does not 
contemplate basic changes in the 
carriage and nonduplication rules. 

In response to the release of a 
notice of this magnitude by the 
Commission, the Subcommittee on 
Patents, Trademarks and Copy-
rights, headed by Senator McClel-
lan, asked the FCC to give every 
possible consideration to a revision 
of the Commission's rulemaking 
proposals. The Subcommittee sub-
mitted, at the beginning of the year, 
a revised bill that is in effect ident-
ical to the legislation considered in 
the last Congress. This bill, HR. 
2512, S.543, contains provisions 
for the establishment of a "National 
Commission on New Technological 
Uses of Copyrighted Materials." 

The Commission is aware that 
intensive negotiations and discus-

sions between interested parties have 
been under way for some time in 
an effort to reach agreement on 
the draft of a copyright revision 
bill that will be acceptable to all 
concerned. At a final meeting in 
the very near future between the 
Subcommittee and the various inter-
ests involved, a draft of the pro-
posed legislation will be made and 
submitted. McClellan designated 
that the CATV industry "should not 
be destroyed or seriously crippled 
because of pressures exerted by 
powerful interests." 

NAB Viewpoint of FCC's CATV 
'Overkill' 

The FCC Rules discuss the small 
market nonduplication,in a circular 
configuration with a diameter of 35 
miles. The NAB version designates 
a protective circle whose diameter 
is 75 miles to surround stations be-
yond the top 100 market category, 
and a 60 mile circle for stations in 
the top 100 markets. It also recom-
mends that the smaller market 
CATV's would be permitted to 
transmit the three networks, one 
independent commercial station and 
one educational station. 

TV Color Remotes! 

SPECTRA 
Color Temperature 
and Footcandle 
Meter. 
Now you can measure 
both intensity and 
color temperature 
with one meter! 
It's portable and direct- reading! 
• Kelvin Scale: 0 to 7000 K, ± 50 K 
• Illuminance Scale: 0 to 1000 

footcandles, -± 10% 
For complete illustrated brochure and 
prices, write 

UN OM IN 1111111 
PHOTO RESEARCH corp. 

"Photometric Instruments for Science 
and Industry" 

3000 N. Hollywood Way 
la Burbank, California 91502 (213) 849-6017 

Please send me your Spectra CT Brochure 

• Name  

Address   

111 CitY 
State   Zip   

mu am am ma am ill 
June, 1969 
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SPOTMASTER 
Solid-State Portable 

REMOTE 
AMPLIFIER 

• 9, 

The RA-4CA is a lightweight, four-channel 
portable mixer amplifier specifically de-
signed for remote broadcast or auxiliary 
studio use. It is completely self-contained 
and operates from either AC or batteries 
(switching automatically to battery opera-
tion if AC power fails); runs as long as 
200 hours on low-cost "D" cells. It offers 
four microphone channels with master 
gain and P.A. feed, all controlled from the 
front panel. Lightweight construction (just 
11 pounds with batteries), a convenient 
carrying handle and a snap-on front cover 
mean the RA-4CA can be easily set up to 
operate anywhere. For further information, 
please write or call today: 

BROADCAST ELECTRONICS, INC. 
8810 Brookville Road 

Silver Spring, Maryland 20910 
Area Code 301 • 588-4983 

NCTA Chairman Open Letter 

Mr. Beisswenger has published 
an open letter in the "NCTA Mem-
bership Bulletin" which listed 
charges against the FCC. Major 
points were failure to accurately re-
port the significance and substance 
of its actions, such as the CATV 
freeze in the top 100 markets and 
the misleading assurance that 
CATV can indeed obtain "retrans-
mission consent," "failure to accept 
the copyright legislation decision of 
the Supreme Court of the United 
States, and bringing about a de 
facto reversal." 

Justice Department 
CATV Opinions 

The Justice Department has re-
cently forwarded comments urging 
the Federal Communications Com-
mission to bar television stations 
and newspape rs from owning a 
cable television system (CATV) in 
their local areas. The Department 
also urged the Commission to let 
the CATV systems originate their 
own programs and sell advertising 
time in direct competition with con-
ventional television stations. 

The FCC indicated that the Jus-

tice Department submitted the com-
ments in connection wtih the Com-
mission's inquiry into policy-mak-
ing in the CATV field. FCC policy-
making is the regulation which 
would define the role of CATV in 
relation to the existing TV broad-
cast industry. 
The Justice Department said 

"CATV" can provide significant 
competition to existing local mass 
media, particularly if it is permitted 
to engage in program origination 
and accept advertising—two devel-
opments we believe would be in the 
public interest." 

The Department also said that 
the FCC should let CATV systems 
bring in signals from distant stations 
and "permit market forces largely 
to determine the outcome of the 
portable competitive struggle be-
tween CATV and existing television 
stations." 

Microwave CATV Systems 

TelePrompTer transmission of 18 
GHz microwave system for experi-
mental commercial operation in 
New York City, Oregon and New 
Mexico communities were approved 
by the FCC. 

Stilt Mt est White! 

b. 8 Channel Console 
Dual Turntable System 
800-C Cartridge System 

NEt • 
POWER 
MONITOR 
AMPLIFIER 
SYSTEM 

Before you buy, 

compare SPARTA! 

a. 8 Channel Master 
Control Console 

b. Showcase Audio 
Control Center 

c. 5 Channel Stereo 
Console 

d. Tape Cartridge 
Systems 

e. Professional 
Turntables 

Call or write for product brochure. 

c. Model AS-30 

d. Model 300C-P 

e Model TC-12 Custom 

PARTA 
ELECTRONIC CORPORATION 

5851 FLORIN-PERKINS ROAD 
SACRAMENTO, CALIFORNIA 95828 (9181 383-5353 

A DIVISION OF COMPUTER EQUIPMENT CORPORATION 
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The Commission also issued a 
Notice of Proposed Rule-making in 
the Community Antenna Relay Ser-
vice (CARS) Rules to develop the 
service for use in the 12.7-12.95 
GHz band. 

Recent FCC Waivers Issued to 
Section 74.1107 ( e) 
Columbia, Tennessee 

Hearing requirements of the 
CATV Rules on distant signals have 
been waived by the Commission to 
allow Middle Tennessee CATV, 
CATV operator at Columbia, Tenn., 
to carry two Huntsville, Ala., sig-
nals. Columbia is more than 35 
miles from Nashville and smaller 
TV markets. Middle Tennessee will 
carry Huntsville Stations WHNT-
TV, Channel 19 (CBS) and WHIQ, 
Channel 25 (Educational). Order 
(CATV 100-295). 

Brookings, South Dakota 

The hearing requirements of Sec-
tion 74.1107 of the CATV Rules on 
distant signals have been waived by 
the Commission to allow KOTA 
Cable TV Company to carry the 
signal of WTCN-TV, Channel 11 
(Independent), Minneapolis, Minn., 
on its proposed CATV system at 
Brookings, South Dakota (CATV 
100-315). Brookings is in the Sioux 
Falls TV market. In addition, the 
CATV system proposes to carry 
the local signals of KELO-TV, 
Channel 11 (ABC/CBS). KS00-
TV, Channel 13 (NBC), Sioux Falls, 
South Dakota, and KESD-TV, 
Channel 8, Brookings. 

Clayton-Mountain City, Georgia 

Rabun CATV, Inc. has been au-
thorized by the Commission to carry 
distant TV signals from Anderson, 
S.C., Atlanta and Athens, Ga., on 
a CATV system it proposes to op-
erate in Mountain City and Clay-
ton, both in Georgia. The distant 
signals to be carried are from 
WAIM-TV (Channel 40, ABC/ 
CBS), Anderson; WGTV (Channel 
8, Educational), Athens; WSB-TV 
(Channel 2, NBC), WAGA (Chan-
nel 5, CBS), WQXT-TV (Channel 
11, ABC) and WJRJ-TV (Channel 
17), CBS/NBC/ABC, on a per-
program basis, all Atlanta. Local 
signals that Rabun will carry are 
those of Greenville-Spartanburg-
Asheville Stations WFBC-TV 
(Channel 4, NBC), WLOS-TV 
(Channel 13, ABC) and WSPA-TV 

(Channel 17, CBS), Order (CATV 
100-406). 

New Hampshire, Vermont 

Colebrook Cable TV, Inc., oper-
ator of a CATV system serving sev-
eral towns in New Hampshire and 
Vermont, has been authorized by 
the Commission to import the dis-
tant signals of educational television 
station WLED, Channel 49, Little-
town, New Hampshire, into the 
Portland-Poland Spring, Maine, 
television market, (CATV 100-
367). The grant was made on the 
condition that Colebrook Cable 
TV, Inc., also carry the distant sig-
nals of educational station WEDB, 
Channel 40, Berlin, New Hamp-
shire, when that station commences 
operation. The Colebrook CATV 
System presently carries the follow-
ing local stations, wmirw-Tv, Po-
land Spring, Maine (Channel 8), 
WCSH-TV and WGAN-TV, Port-
land, Maine (Channels 6 and 13), 
WCAX-TV Burlington, Vermont 
(Channel 3, Independent), WVTB 
St. Johnsbury (Channel 20, Educa-
tional), and CHLT-TV Sherbrook, 
Province of Quebec (Channel 7). 

National Cable Television 
Association Convention and 

Exposition Highlights 

The NCTA will hold its annual 
convention in San Francisco, Cali-
fornia at the San Francisco Hilton 
Hotel on June 22-25, 1969. The 
convention conferences will delve 
into present and projected technical 
innovations which are influencing 
the CATV media. The sessions have 
been structured to appeal to both 
the engineers who design the equip-
ment and the CATV businessmen 
who use the equipment in the sys-
tems. 

GET 
COMPLETE 
DETAILS 

about the products 
advertised or described 

in this issue. 

• 
Use Free Inquiry Card. 

Be sure to include your 
name and address 

"INSTANT START" 
"RELIABLE" 

Who can ask for 
anything more? 

Outstanding for 25 yrs. 

000 
ELECTRONIC 
PRODUCTS 
FRESNO, CALIF. 

A SUBSIDIARY OF 

CCA ILECTRONICS CORPORATION 

PDR SERIES 
PULSE GROUP 
AMPLIFIERS 

• New Pulse Distribution Concept 

• Ultra- Reliable Pulse System 

PDR Pulse Group Amplifiers incor-
porate a number of 1-to-1 amplifiers 
(6 to 8) including regenerative pulse 
and linear subcarrier amplifiers to 
furnish the entire pulse complement 
for any camera. In contrast to other 
systems, the failure of any PDR ampli-
fier does not affect the operation of 
other associated cameras. The units 
incorporate looping inputs, a line 
matching output and a dual power 
supply, thereby assuring full reliability 
of operation. All modules are plug-in 
and may be selected to allow an in-
dividualized system design according 
to your own particular needs. 

APPLIED ELECTRO 
MECHANICS, INC. 
2350 Duke Street 
Alexandria, Virginia 22314 
Phone: (703) 548-2166 

June, 1969 
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PRIM 
your broadcast equipment 
against lightning surges 

with MESON 
AC LINE SURGI 
PROTECIMIS 

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

sensitive Line Surge Protectors you can pro-
tect your equipment from line surges that may 
exceed even twenty times the normal line 
voltage. 
A WILKINSON pulse compensated Line Surge 

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

Protectors is your assurance that your valu-
able broadcast equipment will not be damaged 
due to line surges. 

AVAILABLE IN 3 MODELS! 

Model S1A-2 220 V. single phase $200.00 

Model SIA-3 220/240 V. 3 phase $300.00 

Model S1A-4 480 V. 3 phase $389.50 

For complete details write to: 

—V7 

ELECTRONICS, INC. 

1937 MacDADE BLVD. • WOODLYN, PA. 19094 
• TELEPHONE (215) 874-5236 874-5237 • 

l°1 
A transistorized colpitts oscillator 

makes an excellent source of stable 
timing pulses for a randomly inter-
laced TV camera. By controlling the 
conduction angle of the active ele-
ment, the output pulse width can 
be used as the blanking interval 
timing as well as horizontal line rate 
drive. 

Referring to Fig. 1, CI, C., and 
LI comprise the oscillatory tank in 
a colpitts configuration, with Of 
providing the necessary amplifica-
tion. If the LC tank is of insuffi-
ciently high O and OI is biased 
properly, the current will develop a 
large peak-to-peak voltage across 
the tank, and (:), will conduct on 
positive peaks of the sine wave. 

In Fig. 2 we see how this mode 
of operation has been effected. LI 
supplies base bias from the divider 

EXCHANGE 
RI, R2 and C,i provides an AC re-
turn path. The DC path for emitter 
current is made variable to allow 
adjustment of Q's operating point. 
Pertinent timing is seen in the wave-
forms. As base drive voltage reaches 
a positive maximum, 01 turns on 
rapidly and saturates. This sharp 
negative pulse, after being buffered 
by 02 is used as a trigger pulse. O., 
also inverts the pulse at its collector; 
the resulting positive pulse is used 
to drive succeeding RTL logic 
stages. 

With bias value shown, variation 
of R5 will adjust the output pulse 
width from 10 to 12 usec. Operating 
frequency and pulse width remain 
stable with temperature and supply 
variations. 

Walter Jung 
MTI, Maryland 

RI 
33K 

62 
68K 

TOP NEGAT IVE PULSE 
BOTTOM Q1 BASE 
BOTH 2V/CM VERT ICAL 

10 US/CM HOR IZONTAL 

NEGATIVE PULSE 

01 • 2N27I4 

02 • 2N3638 

POSITIVE PULSE 

TOP 

BOTTOM 

BOTH 

NEGAT IVE PULSE, 
2V/CM VERTICAL 
POSITIVE PULSE, 
1V /CM VERT ICAL 
10 US/CM HOR IZONTAL 
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D1 Cl 

TO 
SOLENOID 

TO MIKE 
PRE-AMP 
OUTPUT 

R1 = 20K, 1 WATT 
Cl = 10 mfd. 150 VOLT D. C. 
D1 = LAMP, 1KV SILICON DIODE ( I'M CONSERVATIVE!) 
K1 = POTTER & BRAMFIELD KHP-17D11 (C01 L RESISTANCE OK) 

Dear Sir: 
The solenoid in our tape cart-

ridge playbacks made a loud 
"clank" on the air when the ma-
chines were started with the mike 
open. Mechanical attempts to re-
duce this noise only impaired the 
starting reliability of the machines. 

Here is a device I built that solves 
the problem by muting the announ-
cer mike for lh. second after the 

START button is pushed, eliminat-
ing the noise. 
When the 120 volt DC solenoid 

is energized, Cl charges through 
KI, pulling it in for 1/2  second. This 
shorts the mike preamp output via 
KI's contacts. Within two seconds 
C 1 has discharged through RI, 
readying the circuit for further use. 
D1 keeps the circuit from operation 
by the reverse current generated 

when the solenoid field collapses at 
re-cue. 

The circuit is noiseless, so the 
announcer must be careful not to 
talk over the cart starts, as a syl-
lable would be lost during the mut-
ing action. 

Dave Moore 
Chief Engineer, KXR0 
Aberdeen, Wash. 

NEW 

IMPAC 

LINE 

INTEGRATED MODULAR 

PROFESSIONAL AUDIO 

COMPONENTS 

UTILIZING THE " 

MELCOR MODEL 1731 

AUDIO OPERATIONAL 

AMPLIFIER 

ATP-20: NAB 
RIAA Tape-
Phono preamp 
with high fre-
quency trims 

AM-20: Vari-
able gain MIC 
preamplifier 
with input 
transformer 

a 
e dbgisitstatattImmààiii 

fifIffifffiff1 1, 11111‘11‘M „\\\\\ 

MM-20: Mixer 
module for 
combining up 
to 20 inputs 
with zero loss 
and up to 
20DB gain 

AL-27: Line 
amplifier with 
600 OHM CT 
output trans-
former, ad-
justable gain, 
up to +27 
dbm output 
capability 

AML-27: Low 
level micro-
phone pream-
plifier, and 
high level line 
amplifier with 
+27 dbm out-
put capability. 
Input and 
output 
transformers 

MELCOR ELECTRONICS CORPORATION 
AMPLIFIERS FOR INDUSTRY 

PM-40: Power 
module with 
up to 16 watts 
peak audio 
power output 
into 16 OHMS, 
adjustable 
gain 

Ew) 
L 
1750 NEW HIGHWAY, FARMINGDALE, NEW YORK 11735 

516/694-5570 
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DATA 
For further information, circle the product identi-
fication number on the reader reply card. 

175. AIRCO SPEER — A new 
four-page catalog has been 
published which features the 
new Jeffers JPN series of pre-
cision metal film packaged 
networks for A-D and D-A 
conversion applications. The 
catalog includes an up-to-date 
listing of specifications for the 
standard series plus details on 
construction, stability, accur-
acy, and response time. In 
addition, there are diagrams 
of the three package configu-
rations. 

176. AMERICAN ELECTRONIC 
LABORATORIES, INC. — 
New literature has been intro-
duced on hybrid micro-elec-
tronics. The two-color illus-
trated folder provides informa-
tion on AEL's total service, 
ranging from design and pro-
totype development through 
production, as well as on thick 
and thin film components for 
audio through UHF applica-
tions and integrated circuits 
for microwave applications. 
Typical packaging configura-
tions, assemblies and substra-
tes are fully illustrated. AEL 

also has available literature on 
their newly developed all 
solid-state FCC type accepted 
FM exciter and stereo exciter 
(Model 2 2 02), and stereo 
generator (Model 2202). Fea-
tures and specifications of 
AEL's new FM-1kB and FM-
20KB broadcast transmitters 
are detailed in new brochures. 
The transmitters are solid-
state and allow for the op-
tional addition of the Model 
2203 stereo generator and the 
Model 2204 SCA generator. 
Literature has also been re-
leased on the AEL FM-5HB 
FM broadcast transmitter. 

177. CONCORD ELECTRONICS 
CORP.—A new six-page bro-
chure covering a complete 
range of accessories for video 
tape recording and closed-cir-
cuit television systems is now 
available from Concord Com-
munications Systems, a divi-
sion of Concord Electronics 
Corp. Included in the bro-
chure is a photograph and de-
scription of a complete range 
of accessories—remote con-
trol devices, special effect con-
trol panels, lenses, switchers 
and many others. 

178. ENDECO—The full line of 
desoldering/resoldering irons, 
tips and kits is shown in new 
Bulletin 69 just published. In-
cluded are the original Model 
100A iron with temperature 
control for continuous heavy-
duty service and industrial 
use, and the new pencil style 
Model 300 iron for removing 
and replacing miniature com-
ponents. Thirteen replaceable 

SATISFACTION GUARANTEED! 
WE'RE GROWING! 
WE'VE MOVED 

New Plant! 
New Address! 
New Phone! 

Ñu e8,25 Professional Head Replacements for Ampex, magnecord 

Write for details 

MINNEAPOLIS 
Pleasant 

MAGNETICS, INC. 
Avenue, South • Minneapolis, Minnesota 55420 

(612) 884-7393 

tips are listed, with their inside 
and outside diameters. 

179. GBC CLOSED CIRCUIT TV 
CORP.—The GBC Encyclo-
pedia of Closed Circuit TV 
equipment, a compendium of 
available closed circuit TV 
cameras and accessories, is 
now in its 17th printing. This 
catalog, nearly 100 pages, in-
cludes all of the products of 
the GBC Corp., plus helpful 
technical information and 
prices. 

180. GENERAL RADIO—The 
General Radio Experimenter, 
Volume 43, Numbers 1 and 2 
for January/February, 1969, 
is available. The 16-page cat-
alog offers information on a 
digital frequency divider and 
delay generator, the 1191 
Counter which now features 
35-MHz bandwidth, and an 
article on Wideband Ampli-
fier Design by M. Khazam. 
Also described are the sweep-
frequency reflectometer, type 
1641, and the digital volt-
meter calibrator, type 1822. 

Your old QRK 
TURNTABLE 

is worth $500° 
against the purchase 
of a new QRK-12C, 

12" Custom Turntable 

contact your local QRK 

distributor, your CCA 

representative, or the 

QRK Plant 

ELECTRONIC 

PRODUCTS 
1568 N. SIERRA VISTA 

FRESNO, CALIFORNIA 

A SUBSIDIARY OF 

CCA ELECTRONICS CORPORATION 
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181. GENIS C 0 TECHNOLOGY 
CORP. — Details of a new 
series of miniature arc sup-
pressors—each smaller than 
an ordinary thimble—are pro-
vided in a data sheet by the 
Components Division of the 
company. 

182. MONSANTO—A new bro-
chure provides full perfor-
mance specifications for the 
Model 110A 50 MHz pro-
grammable counter/timer. 

183. NARDA MICROWAVE— 
Rf-to-DC power transducers 
suitable for a wide variety of 
uses are described in an appli-
cation note. The 12-page note 
gives complete operating and 
application data for the Mod-
els 474 and 476 thermocouple 
coaxial power transducers. 
Applications described in Ap-
plication Note No. 3 include 
remote monitoring of antenna 
power and commercial broad-

NEED A SPOTMASTER or 
SPARTA TAPE CARTRID6E? 
CONTACT ccel.e. 

CCA CCA ELECTRONICS CORP. 
GLOUCESTER CITY. N. J. 

16091-45A1716 

GOOD SOUND 
BUSINESS 

Install 3 new Heads in your 
Ampex for only $97.50 

Taber heads for Ampex are manufactured 
under strict laboratory control, and offer 
these advantages: 

• Meet, or better, original specifications 
• Three new full track or half track heads 
only $97.50 for Ampex assembly 
• Assembly returned promptly 
• Loaner assemblies available if needed 

Taber also offers four new heads for your 
Ampex VTR audio assembly for only $310.00. 
All products given exacting quality control 
on Ampex equipment in our plant. Send for 
free brochure. 

t Cari"e7 TA B ER MANUFACTURING AND w  
ENGINEERING COMPANY 

OAKLAND INTERNATIONAL AIRPORT, BLDG., L-821 
P.O. BOX 2365 • OAKLAND, CALIFORNIA 94614 

Telephone (415) 635-3832 

cast transmission power, pro-
tection of power-surge sensi-
tive devices and more. 

184. NBS STANDARD FRE-
QUENCY AND TIME SER-
VICES—A 12-page brochure 
gives detailed descriptions of 
eight technical services pro-
vided by the NBS radio sta-
tions WWV, DDVH, WWVB, 
and WWVL: Standard radio 
frequencies; standard audio 
frequencies, standard musical 
pitch, standard time intervals; 
time signals, UT2 corrections; 
radio propagation forecasts; 
and geophysical alerts. The 
publication shows the sched-
ules in effect on January 1, 
1966. 

185. SOLITRON—Solitron De-
vices, Inc., transistor division 
recently announced the publi-
cation of their 1969 con-
densed catalog. The 52-page 
book, printed in three colors 
on inside pages features Soli-
tron's line of silicon and ger-
manium small signal and 
power transistors used for mil-
itary, industrial and commer-
cial applications. It also con-
tains new devices introduced 
by the company the past year, 
including RF power and PNP 
power transistors; and special 
products (hybrids, die and 
wafers, and multiples). Brief 
suggested application uses are 
included throughout the cata-
log. 

1 86. SONY—Two four-color data 
sheets on new video equip-
ment are now available from 
the company's VTR division. 
A four-page brochure details 
the latest addition to Sony's 
field-proven series EV, the 
EV-310 Videocorder@ video 
tape recorder, and includes 
complete specifications, call-
outs of all controls, and brief 
descriptions of optional acces-
sories. The other sheet de-
scribes in detail one of these 
options—the CLP-1B Video 
Color Pack. 

187. SWITCHCRAFT —A new 
catalog, number C-502b, de-
scribes their complete line of 
audio connectors, standard 
microphone connectors, adapt-
ers, RF connectors, Y connec-
tors, AC receptacles, and 
phone jacks. 

Scala 

R herlIgDll 

Applications: 
Telemetering Point-to-point 

communications 

Off-the-air UHF/TV pick-up 
TV translator/transmitter. 

antenna 
• Any frequency in the 350-1,000 
mhz range. 

• Performance equals that of a 
more expensive parabolic dish 
of the same aperture. 

• Special exclusive design achieves 
great structural strength with little 
weight (25 lbs.) by distributing 
stresses over a wide area. 

• Exclusive balun feed assures 
equal distribution of current to the 
driven element. 

• Balun circuit potted in foam plastic. 

• Reflector elements laminated for 
strength and protection from 
resonant vibration. 

• Gain is 13.5+ dbd at 350 mhz; 
increases with frequency to 17.5+ 
dbd at 950 mhz. 

• Available with 50 or 75 ohm 
termination. 

• Easy to assemble and install. In 
use for years under extreme 
weather conditions. 

Write for detailed specifications — 
and complete catalog on corner re-
flectors, color logs, UHF-VHF yagis, 
ground plane antennas and Paraslot 
antennas by Scala. 

SCALA RADIO CORPORATION 
1970 Republic Ave., 

San Leandro, California 94577 
(415) 351-3792 
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ou 
never 

heaettSo good 

41%Moler 

SO SAYS 

ZirE IE 0 9Ci 
SACRAMENTO'S 

LEADING FM STATION 

"Before, we had signal, now, we 
have signal and sock! Jampro's 
new circular polarized FM 
antenna has given us terrific 
listenership increases. Formerly 
weak signal areas have become 
good and solid The best part of 
all is the entire change over to 
Jampro circular polarization was 
relatively inexpensive. In fact, 
it's already paying for itself. Our 
performance surveys proves it, 
and so does the last PULSE" 

Dean Cull, Station Manager 

PROVE IT TO YOURSELF 
Call or write Jampro for complete 
information and details. 

A P R 0 
ANTENNA COMPANY 

A DIVISION OF COMPUTER EQUIPMENT CORP 

6939 Power Inn Road 
Sacramento, California 95828 
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It is now possible to locate and 
identify CATV system faults from 
the head end to the most remote 
subscriber location when using the 
new LP-3 electronic monitoring 
system, according to the HB Engi-
neering Corporation. Tiny encoders 
which require no local electric 
power, may be installed at the head 
end, cable amplifiers, power sup-
plies and terminators, They are 
bridged across a leased telephone 
circuit or wire pair paralleling the 
CATV cable. In the event of an 
off-normal condition, a signal is sent 
to a central monitoring point. Up to 
100 independent monitoring chan-
nels can be multiplexed on a single 
voice grade circuit. 
The encoders can be installed at 

various locations, bridged across the 
wire line. They are powered from 
the monitoring location through the 
line, and operate with DC voltage 
at any level from 10 to 110 volts at 
the encoder terminals. 
Tone frequencies can be spaced so 
as to provide up to 100 independent 
channels. This is made possible 
through the use of Twintron reso-
nators in the encoders and deco-
ders. 
The system can also be used for 

determining what TV programs are 
being watched by selected subscrib-
ers and for remote control of CCTV 
cameras and other devices. 

(50) 

A new solid-state 5-inch video 
monitor, model MV-5 has been an-
nounced by the GBC Closed Circuit 
TV Corporation. 

(51) 

Its compact size and performance 
make it a handy unit for technicians 
to take along on service-installation 
calls. It can be carried in the same 
case as a camera. It is also ideal for 
rack mounting in CCTV applica-
tions. 

The model MV-5 features high 
horizontal resolution (550 lines) and 
is designed for optimum perfor-
mance with all CCTV cameras. 
Weighing only 9 pounds, it is ex-
tremely compact and can be in-
stalled easily where space is a prob-
lem. Three MV-5's can be mounted 
on a standard 19" monitor mount 
like the GBC MV-5RM. 

(52) 

The company also announces a 
new 9mm lens designed to improve 
closed circuit TV techniques. The 
lens, GBC model 914, provides 
wide angle coverage of more than 
82 degrees, about three times as 
much as the conventional 25mm 
vidicon lens. Not only is the cover-
age wide enough to extend the 
angle of coverage for CCTV cam-
eras, but the depth of field is ex-
cellent. GBC says every object 
within the field of view from fore-
ground to the most distant, is al-
ways in focus. The lens fits standard 
C mounts and will fit almost all 
CCTV cameras available today. 
The Essex 3625 Directional Tap, 

featuring seized center conductor 
connectors and the plug-in modu-
lar concept, is now available from 
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Essex International, Inc., Controls 
Division. 

This CATV tap utilizes an AC 
bypass circuit and provisions for 
seizing the cable center conductors 
inside its aluminum housing. The 
module-cover which plugs into the 
housing contains the directional 
coupler and splitter. The two units 
when plugged in are sealed to pro-
vide weatherproofing and RFI 
shielding. 
The 3625 Directional Tap pro-

vides for strand mounting or is 
available in a pedestal version for 
underground systems. 

Measuring 3" x 5" x 4", the 
3625 has a wide frequency response 
of 50 to 270 MHz and a wide range 
of values (8 to 30 db with 1, 2 or 
4 outputs). It is available with con-
nectors for any conventional cable 
for the through line and "F" fittings 

(53) 

for the tap terminals. This tap has 
a minimum 20 db return loss at all 
terminals, insuring ghost-free opera-
tion; low insertion loss ( 1.2 db max-
imum); and high isolation. 

Gotham Audio Corporation an-
nounces availability of the latest 
generation of audio flutter meters 
manufactured by Welke of W. Ger-
many. 

Three solid-state units are of-
fered: two are flutter meters and the 
third is a precision wave analyzer 
designed to determine the frequency 
of the offending flutter. 

Both flutter meters feature sep-
arate instruments for the indication 
of drift, which is the deviation from 
correct speed, and flutter content 
in -± percent. Both instruments 
have self-contained 3150 Hz oscil-
lators which permit recording of the 

test signal as well as calibration of 
the metering section. Both weighted 
and unweighted measurements can 
be made and both meters feature a 
unique input circuit which allows 
use of any input level above 30 mV 
without necessity for level adjust-
ment. 
A relay in the ME-102b unit pre-

vents erroneous readings from in-
sufficient input signal level. The 
ME-102b also provides switching 
between 3000 Hz and 3150 Hz to 
accomodate both international and 
U.S. frequency standards. Flutter 
between 1 Hz and 315 Hz is me-
tered. 

The companion ME-301 wave 
analyzer provides continuous tuning 
between 1 Hz and 330 Hz, making 
possible exact diagnosis of the 
source of flutter. 

(54) 

w• DONT BET YOUR LICENSE ON OLD MONITORS 

PASS FOR SURE*1"7•SITH WILKINSON 
SOLID STATE AM FREQUENCY AND MODULATION MONITORS 

TAMé1-1A MODULATION MONITOR FCC APPROVAL 3-156 

Uses 5-1/4" Rock Spoce. Wgt. 11 lbs. RF Range . 1-30MHZ 

Measures Pos or Neg Peaks • Equally precise remote or local 

Built—in demodulator provides two audio outputs • Audio 

Response 30HZ-45KHZ '/2 db. • Distortion . 25% 

TAME FREQUENCY MONITOR FCC APPROVAL 3-158 

Uses 5-1/4" Rock Space • Regimes only 15 watts 

Colibrotes and tests itself • Instant operation • Approved 

for modulated RF input ond remote use • Engineered for 

digital read—out adaptation 

ri rl rf re,\ 

\J — 
ELECTRONICS, INC. 

NEW AS TOMORROW - SURE AS TODAY 

1937 MacDADE BLVD. • WOODLYN, PA 1909.1 

TELEPHONE ( 215) 874-5236 

Circle Number 46 on Reader Reply Card 

June, 1969 65 



PRODUCTS  
The Heath Company, who has 

always had the builder in mind, is 
offering a soldering iron kit that 
should save time and help the 
builder avoid burns. 

Protected when not in use by an 
element rest and cage, the Model 
GH-17 features three heat ranges 
and a line-isolating transformer 
power supply. The low range is 
ideal for light jobs on circuit boards 
and around solid-state components; 

NEED A QRK 
TURNTABLE? 
CONTACT CCA SeCEK 

THEM) 

CCA ELECTRONICS CORP 
GLOUCESTER CITY N / 

(EAR. 456 1116 CCA 

SPOTMASTER 
The all solid state AD1A 

AUDIO 
DISTRIBUTION 
AMPLIFIER 

Saa a • 

Meet the AD1A, a solid state audio dis-
tribution amplifier specifically designed for 
AM, FM and TV broadcast stations and 
recording studios. The AD1A distributes 
audio signals via five separate output 
channels (up to 25 with the addition of 
AD1A-X extenders), and incorporates a 
front-panel VU meter and monitor jack to 
permit visual and aural monitoring of the 
incoming signal at the output of the line 
amplifier. Response is essentially flat from 
40 to 20,000 Hz, with low distortion and 
noise, 60 db channel isolation and 12 db 
peak factor. For further information, write 
or call today: 

BROADCAST ELECTRONICS, INC. 
8810 Brookville Road 

Silver Spring, Maryland 20910 
Area Code 301 • 588-4983 

(55) 

the medium range works for normal 
wiring; and the high setting is best 
for heavy soldering on the chassis. 

Once locked into the cage, the 
iron tip protrudes from the back, 
making it easy to do those soldering 
jobs that require "three hands." 
Replacement tips are available in 
three sizes, but the tip supplied is 
a non-corroding type that doesn't 
require frequent tinning. 

Spectra Sonics has announced the 
development of a professional qual-
ity audio equalizer for recording and 
broadcasst applications. The model 
501 microphone/program equalizer 
provides continuously variable re-
ciprocal equalization for both low 
and high frequencies, and has a sep-
arate switch to allow instant inser-
tion or withdrawal of equalization 
for individual portions of the pro-
gram. 
A full range of ± 10 dB boost/ 

cut at 100 Hz and ±- 8 dB boost/ 
cut at 7000 Hz is possible. The 501 
also provides zero insertion loss 
equalization. As an element in the 
fedback loop of the Spectra Sonics 
101 audio amplifier, total harmonic 
distortion is less than 1/100th of 1 
per cent, according to the manufac-
turer. 

In a joint statement, James B. 
Tharpe, president of Visual Elec-
tronics Corporation, and Glen R. 
Southworth, president of Colorado 
Video Inc., have announced an ex-
clusive marketing agreement 
whereby Visual will direct all the 
sales, installation and service of the 
CVI line of video converters, to be 
marketed under the Visual Elec-
tronics name. 

The present converters known as 
the VC201B Transmitter, and the 
VC220B Receiver, convert by 
means of sampling techniques, 

standard 525 line television signals 
to audio banadwidths for transmis-
sion over ordinary telephone or 
communication lines. The VC220B 
Receiver stores these samples on a 
magnetic disc reconstituting a stan-
dard 525 line picture which can be 
viewed on an ordinary TV monitor. 
The time of transmission of a single 
TV frame varies from 4 seconds to 
2 minutes depending upon resolu-
tion and bandwidth used. 

Tharpe, in announcing this agree-
ment, stated that, this new system 
of television transmission will find 
many applications in closed circuit 
television for education, industry, 
and business where diagrams, charts 
and other information picked up by 
a TV camera can be viewed at a 
distance by others on ordinary TV 
monitors using economical com-
munication lines. This TV sampling 
system is also useful for data re-
duction in conjunction with com-
puters. 

(56) 

A new compact, portable one-
inch format video tape recorder that 
is particularly suited to applications 
in education, training and CATV 
distribution is now available from 
the Sony Corporation of America. 
The model EV-310 Video-

cordez  video tape recorder uses 
one-inch video tape and records any 
composite TV signal with a 60-field 
frequency, including random-inter-
lace signals. Video recording is ac-
complished through a rotary, two-
head scan system. Recording time 
is 60 minutes on a 2,460-foot reel 
of tape. Tapes are interchangeable 
between all Sony EV-310, EV-210 
and EV-200 series Videocorders. 

Standard features of the EV-310 
are two-channel audio, editing and 
slow motion and stop action in the 
playback mode. The playback pic-
ture is continuously variable from 

4/Amaa/MINIEMIAMIATalulli 
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still frame to one-fifth of normal 
speed. Audio may be dubbed on 
channel 2 after video has been re-
corded. Automatic shutoff occurs 
when the tape reaches the end of 
the reel. A manual tracking feature 
permits any necessary adjustment 
to assure the optimum picture in 
the playback mode. The EV-310 
has been engineered to permit 
threading and operating in either 
the horizontal or vertical position. 

A new, moderately priced edu-
cational viewfinder TV camera, and 
a new high-quality film chain TV 
camera have been introduced by 
GPL. GPL TV cameras and sys-
tems are products of the LINK Ed-
ucation Systems Division, an ele-
ment of The SINGER Company's 
Education & Training Products 
Group. 

(58) 

The new Viewfinder, called the 
GPL Precision 990V, is completely 
solid-state and self-contained and 
offers either 800 or 900 lines of 
horizontal resolution. Fully auto-
matic, simple to operate, and weigh-
ing only 191/2  lbs., the Precision 
990V is suited for most basic edu-
cational TV installations. 

Measurements of Boonton, N. J., 
has announced a new standard FM 
signal generator which provides mo-
bile communications with a precise, 
rugged instrument that is designed 
for use in the laboratory, produc-
tion line or service shop. 

The Model 800's solid-state cir-
cuitry covers all mobile frequencies 
and may be precisely set by vernier 

(59) 

electronic tuning while modulation 
is applied. Output voltage is main-
tained automatically at a constant 
reference level. A range switch au-
tomatically selects proper deviation 
compensation. 

The instrument has a direct read-
ing individually calibrated dial, in-
cremental electronic tuning, internal 
1 kHz sine wave modulation and 
20 Hz internal s aw tooth sweep 
modulation. The unit may be mod-
ulated externally from DC to 20 
kHz. 

Gray Research of Hartford, 
Conn., has two new transcription 
equalizers ready for the market. 
Called the 808-A and the 810-A, 
these units are designed to provide 
passive equalization for high impe-
dance stereo cartridges. 
The model 808-A features a dual 

channel input with single channel 
output, while the 810-A is a com-
plete two-channel stereo unit. These 
units provide four equalization 

(60) 

curves similar to those of the 602C 
low impedance units. 

The equalizers have 47,000 ohm 
input with 50, 150 or 250 ohm bal-
anced or unbalanced output with 
output level of — 61 dBm with 5 
V input at 1 kHz. 

The Chapman Manufacturing 
Company has produced a handy 
new midget ratchet kit which they 
will call Kit No. 1320. This pocket-
sized kit houses its tools in an oil 
resistant molded foam, protected by 
a steel case. 
The set includes removable snap-

out socket screw adapters, phillips 
screw adapters, and screwdriver 
adapters in the most common sizes. 
The adapters are made of chrome 
nickel molybdenum alloy steel. 

NEED A CBS 
VOLUMAX? 
CONTACT CCA STOCK 

TH(M) 

CCA ELECTRONICS CORP. 
GLOUCESTER CITY. N 

6,091 456 I 716 CCA 

Operating 
Remote Control? 
Be safe and sure! 

lee) 
e 

wt 11.! tel ALL ecno-o-elrom 
AM RF AMPLIFIER 
FROM WILKINSON! 

Features of the Model TRF 1A: 

• VERY LOW DISTORTION AND 
CARRIER SHIFT 

• BROAD GAIN CHARACTERISTICS 
• EXTREME STABILITY 

• EXCELLENT SELECTIVITY 

• ULTRA LINEARITY 

PRICE: $395 
For complete details write: 

ELECTRONICS, INC. 

1937 MacOADE BLVD. • WOODLYN, PA. 19094 
• TELEPHONE (215) 874-5236 874-5237 • 

June, 1 969 
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PRODUCTS  
(Use circle number on reader service card for 
further information) 

A new series of miniature arc 
suppressors—each smaller than an 
ordinary thimble—has been intro-
duced by the Components Division 
of Genisco Technology Corporation. 

Units in the series, utilizing an 
RC network concept as an RFI 
filter, range in values from .01 uf 
to .001 uf. Voltage ratings are 28 
VAC or 100 VDC, and 125 VAC 
or 400 VDC. All units are available 
with axial or plug-in leads, in series 
or parallel. 

The miniature arc suppressors are 
available in two high-temp epoxy 
sizes: .50" x .40" and .62" x .70". 
The units are epoxy filled for added 
strength and moisture-proofing. 

(61) 

International Nuclear Corpora-
tion is now offering a model TCS2 
color subcarrier standard which will 
be available shortly to replace sub-
carrier oscillators where a tendency 
to jitter has produced serious prob-
lems in multiple generator color 
tape recording and editing. They 
claim that the unit has frequency 
stability of one part per million and 
jitter less than 5 nanoseconds under 
all conditions. The unit produces 
dual outputs for 3.58 MHz; dual 
burst flag outputs; and a 31.5 KHz 
output. Integrated counting circuits 
are used throughout. 

The company also is announcing 
another new product, the model 
TBC2 background colorizer. This 
instrument allows any hue, satura-
tion, or luminence of background to 
be available for matting, keying and 

other special effects. It allows the 
producer to fade or switch to any 
desired background color. Any 
black and white art work may be 
keyed in color. The unit is self-con-
tained in a 13/4  inch rack mount. 

(62) 

Model AA-800 is a new com-
plete 12-watt integrated circuit au-
dio amplifier offered by Round Hill 
Associates. The entire amplifier is 
constructed using thick film solid-
state devices. The power supply is 
included and 14" thick aluminum 
is used for the chassis to give heat 
sinking for the amplifier. Signals 
as small as 300 MV input will pro-
duce 12 watts audio output with 
low distortion. 

The AA-800 is ideally suited for 
use in high fidelity amplifiers, pub-
lic address systems, broadcast and 
television studio monitor amplifiers, 
and similar applications. Technical 
specifications are: Input Impedance, 
18,000 ohms nominal; Input Volt-
age, 300 MV for 12 watts output; 
Output, 4-16 ohms; Frequency Re-
sponse: ± 1 db, 20-20,000 Hz at 
12 watts. 

(63) 

A newly-developed 8-ft. diameter 
microwave multi-element grid para-
bola antenna is now available from 
Mark Products Company. 

The welded aluminum parabola 
is designed for point-to-point relay 
operation at any specified frequency 
between 400 MHz and 2.5 GHz. 
Multi-element grid design provides 
system performance equal to solid 
reflectors, with tower wind loading 
as low as 25 percent of that im-
posed by solid reflectors of com-
parable size. 

Standard termination is a 3/4 3 -inch 
EIA swivel flange, and type N ter-
mination is available. 

A new automatic gain control 
available to broadcasters, the Solid 
Statesman AGC Amplifier (M-
6629), has been introduced by 
Gates Radio Company, division of 
Harris-Intertype Corporation. 

The Solid Statesman is engineered 
for a wide range of control and ad-
justable attack/recovery time in 
order to insure flexibility in station 
programming. Its high compression 
ratio and rapid attack time result 
in consistently high modulation lev-
els. At the same time, its slow at-
tack/recovery mode will maintain 
control over average program ma-
terial and extend dynamic range. 
The extremely close balance of 

the Solid Statesman's "differential 
amplifier" used as a gain-controlling 
device is the key to its wider control 

range, lower distortion and rapid 
attack time. 

Another new feature is the select-
able attack/recovery time that al-
lows each station to adjust the con-
trol time best suited to its individual 
type of programming. 

For stereo operation, two Solid 
Statesman amplifiers can be 
strapped together with a small 
jumper cable. 

Front panel controls permit an 
engineer to disable both the expan-
sion and compression functions sep-
arately for proof-of-performance 
tests. With these settings, the unit 
has the saine gain as a 15 dB com-
pression level, the ideal operating 
point. This provides a test position 
and also maintains system calibra-
tion. 

(64) 

68 BROADCAST ENGINEERING 



Advertisers' Index Professional Services 
Help Wanted 

AKG Division   27 

American Pamcor, Inc.   51 

Applied Electro Mechanics, Inc.  50, 59 

Broadcast Electronics, Inc. 7 58, 66 

Broadcast Products Corp.   26 

CBS Laboratories   3 

CCA Electronics Corp. 

 8, 34, 50, 59, 62, 63. 66, 67 

Canon U.S.A., Inc.   47 

Century Lighting, Inc.   26 

Cleveland Institute of Electronics   51 

Cohu Electronics, Inc.   1 

Collins Radio Company   41 

Electrodyne Corp.   10 
Electro-Voice, Inc.   6 

Fairchild Recording Equip. Corp.   50 

Gates Radio Company   

Gotham Audio Corp.   

11 

8 

International Nuclear Corp.  Cover 3 

Jampro Antenna Co.   64 

3M Company, Magnetic Div.  14-15 

Melcor Electronics   61 

Minarik Electric Co.   54 

Mincom Div., 3M Co.  25, 44-45 

Minneapolis Magnetics, Inc.   62 

NAGRA Magnetic Recorders, Inc.   49 

North American Philips, AKG Div.   27 

Philips Broadcast Equip. Corp.  35, 36-37 

Photo Research   57 

RCA Communications Electronic System 

Broadcast Equip.  52-53 

RCA Electronic Components   31 

RHG Electronic Laboratories, Inc.   19 

Riker Video Industries  Cover 2 

Scala Radio Corp.   63 

Spotmaster 7 58, 66 

Sparta Electronic Corp.   58 

Spindler & Sauppe   34 

Stancil-Hoffman Corp.   54 

Stanton Magnetics, Inc.   21 

Taber Mfg. & Eng. Co.   63 

Tapecaster (TCM)   4 

TeleMation, Inc.   9 

Telemet Company  Cover 4 

Visual Electronics Corp.   40 

Ward Electronic Industries   5 

Wilkinson Electronics, Inc.  60, 65, 67 

FRANK A. ZOELLER 

TELEVISION SYSTEMS 

CONSULTANT 

20 Years Experience 

Box 366 • San Carlos, Cal. 94070 
(4151 593-1751 

VIR JAMES 
CONSULTING RADIO ENGINEERS 
Applications and Field Engineering 

345 Colorado Blvd. 
Phone: ( Area Code 3031 333-5562 

DENVER, COLORADO 80206 
Member AFCCE 
TWX 910-931-0514 

CAMBRIDGE CRYSTALS 
PRECISION FREQUENCY 
MEASURING SERVICE 

SPECIALISTS FOR AM-FM-TV 

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

JAMES C. McNARY 

Consulting Engineer 

National Press Bldg. 

Washington 4, D.C. 
Telephone District 7-1205 

Member AFCCE 

JOHN H. MULLANEY 
and ASSOCIATES 

Suite 71, 
1150 Connecticut Ave., N.W. 
Washington, D. C. 20036 
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ROSNER TELEVISION 
SYSTEMS 

ENGINEERS — CONTRACTORS 

29 South Mall 
Plainview, N.Y. 11803 

(516) 694-1903 

Classified 

Advertising rates in Classified Section are 
me per word, each insertion, and must be ac-
companied by cash to insure publication. 

Each initial or abbreviation counts a full 
word. Upper case words, 3of each. 
Minimum classified charge, $2.00. 

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

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

TV DESIGN 

TECHNICIANS/ 

ENGINEERS 
Excellent positions with expanding 

ASW and oceanographic- oriented 

company located in Salt Lake City 

near the best skiing and hunting 

areas in the U.S. 

Experience on cameras and/or 

monitors desirable. Commercial re-

ceiver design experience acceptable. 

Salary open. Permanent, non-de-

fense positions. Advancement op-

portunities. Send resume in confi-

dence to: 

EDO WESTERN 
CORPORATION 
2645 So. 2nd West 

Salt Lake City, Utah 84115 

An Equal Opportunity Employer 

Job Headquarters for all Radio and Tele-
vision Engineers. Immediate openings ex-
ist in 9 western states and elsewhere for 
qualified engineer and technical person-
nel. All categories from trainees to ex-
perienced transmitter maintenance, chief, 
assistant chief, live color video mainte-
nance and technical operations. Send us 
your complete resume now. The AMPS 
Agency, 3924 Wilshire Blvd., Los Ange-
les, California 90005. Telephone DU 8-
3116. By Broadcasters—For Broadcasters 

11-66-tf 

IMMEDIATE OPENINGS: Qualify for any 
of the following positions: RCA CCTV 
Equipment, monochrome or color, TV 
Systems Engineers - Maintenance Techni-
cians - Video Engineers - to work in either 
New York, New Jersey or California area. 
Write: RCA Rep., 1559 Jericho Tpke., New 
Hyde Park, New York 11040. tf 

Immediate openings for First Class li-
censed technicians in TV master control 
room. Also Stereo FM under construction. 
Four season recreation. Write: Chief En-
gineer, WVNY-TV. Box 22, Burlington. 
Vermont. 05401. 6-69-2t 

TV Engineer—Excellent opportunity for 
young man who wants to get into TV 
engineering and who has capability to 
learn quickly under Chief Engineer. The 
man we are seeking must have first-class 
license, fundamental knowledge and is 
perhaps presently employed in radio, 
Profit sharing and other long-range at-
tractions. WSAV-TV, Savannah, Georgia. 

6-69-1t 
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SENIOR TV ENGINEER AND TV ENGI-
NEER: New Channel 10 RCA-equipped 
station. Excellent facility includes color. 
mobile equipment, 4 ITF microwace chan-
nels. translators. network. Close to Lake 
Mead, sports. University. Minimum one 
year videotape experience and 1st Class 
FCC license required. Senior Engineer 
salary range $708 to $858: Engineer sal-
ary range $640 to $780; increases ex-
pected July 1. Send resume of training 
and experience by May 30. 1969. to Clark 
County School District. Classified Per-
sonnel Department. 2832 East Flamingo. 
Las Vegas. Nev. 89109. 6-69-1t 

Equipment for Sale 

AM or FM Audio P.O.P. form kit $1.50 
postpaid. Broadcast Service Co.. Box 2605. 
Corpus Christi, Tex, 78403. 2-69-tf 

CoAx TRANSFER SWITCHES-3W An-
drews 6720 50 ohm—Unused. $500.00 each. 
Sierra-Western Elect. Co.. Oakland, Cal. 
94607. Phone 415-832-3527. 3-69-tf 

Surplus audio and video patch panels and 
patch cords 500 to 500 ohm repeat coils 
flat to 20 000 cycles Send for list. Gulf 
Electro-Sales. Inc.. 6325 Beverly Hill. 
Houston. Texas 77027. 4-69-12t 

TV EQUIPMENT: 4 TV studio camera 
chains TK-10A consisting of viewfinders. 
control housings, power supplies, current 
regulators, lens turrets with lenses, four 
master monitors, sync generator: TM 21 
film chain consisting of vidicon camera 
TIC 21B and related equipment: 2 RCA 
Feerless pedestals; and orthicon and vidi-
con tubes Contact Dr, Hefzallah, Fair-
field University. Fairfield. Conn. 06430. 

6-69-1t 

EQUIPMENT FOR SALE: Stereo Automa-
tion System "Prolog" type by Continental 
Electronics. Model 913-20. Good working 
order at less than half price, three years 
old, contains 3 reel tapes, 2 carousels. 
control table with logger. typewriter & 
2 25 cycle recorders, one reel tape 14 
inch recorder. Crated & packed FOB 
Honolulu $15,000.00. Estimated f reight 
SFO $300. 
Latest model G.E. transistorized 161MH 
F.M. transceiver type ET58A/ER41A com-
plete with control head, speaker, mike & 
cable harness. Good condition with cry-
stals. $500.00 FOB Honolulu est. freight 
SFO $50. 
Stereo Daven Attenuators 600/600 ohm 
60db in 2db steps, good order packed 
and mailed for $150.00 the lot. 
Two Gates 101 Spotters, one requires a 
new tape roll otherwise in working con-
dition. $300.00 the pair packed & FOB 
Honolulu. 
One Collins ATC recorder unit for PB190 
series cart machines Packed FOB Hono-
lulu $80.00. 
Five Macarta cart playback units, Model 
108 one Macarta Cart Recorder. Tube 
type in working order with good heads 
in new Nortronics quick change & adjust 
mounts. A good buy at $1500.00 the lot 
crated FOB Honolulu. Freight to SFO or 
LA est $80.00. 
One Collins 20V2 1KW A.M. transmitter 
just taken out of use 1170KC complete 
with tubes. $1,500.00 FOB Honolulu. Est 
crating & freight to West Coast $300.00. 
Broadcast Services Inc.. 2877 Kalakaua 
Ave., Honolulu, Hawaii 96815. 6-69-1t 

Equipment for Sale Needed: TV camera 
manufacturer to build/buy our low cost 
15 lb. single tube NTSC color camera 
design. Write only. J. M. Electronics. P.O. 
Box 328. Hampton. New Hampshire 03842. 

6-69-1t 

Equipment Wanted 

Wanted to purchase for South American 
client, 5 used Marconi Mark IV Mono-
chrome Camera Chains, Contact SYLVAN 
GINSBURY LIMITED. 72 West 45th 
Street. New York City, New York 10036. 

6-69-it 

Training 

To advance in electronics, knowledge and 
ability are required. Grantham offers 
correspondence and resident instruction, 
in depth. leading to the degree of Asso-
ciate in Science in Electronics Engineer-
ing. G. I. Bill approved. Credit for pre-
vious training and experience allowed. 
Free Catalog, Write: Dept. E-2, Grantham 
School of Electronics. 1505 N. Western 
Ave., Hollywood. California. 90027. 6-67-tf 

First phone through tape recorded lessons 
at home olus one week personal instruc-
tion in Washington, DC, Atlanta. Boston, 
Detroit. New Orleans. Minneapolis. Se-
attle, Denver. Portland. Los Angeles. 
Proven results. Our 17th year teaching 
FCC license courses. Bob Johnson Radio 
License Preparation, 1060D Duncan. Man-
hattan Beach, Calif. 90266. Phone 213-
379-4461. 1-69-tf 

Situation Wanted 

Milwaukee stations need better announc-
ers. Take it from me. I am one. Write 
Box #87 Saukville. Wisconsin, 6-69-1t 

It's nice to have 
enough money 
to retire on. 
It's also nice 
to be around 
to retire. 

You want to save a nest 
egg for your retirement? 
Fine. Be here to enjoy it. 
One way is to have annual 

health checkups. During 
which your doctor will check 
for cancer. Because lots of 
cancers are curable if 
spotted in time. 

Have a health checkup 
every year. It'll improve 
your chances of enjoying 
your retirement. To a ripe 
old age. 

american 
cancer 
society 

This Space Contributed by She Pubinher /119eA- e -7-e- , " 

70 BROADCAST ENGINEERING 



TDA2D VIDEO/PULSE 

DISTRIBUTION AMPLIFIER 

ti 4 

The now-famous TDA2 Distribution Amplifier, 

in use at most television stations and networks, 

has a recently added feature. The " D" stands 

for Differential Input, which we added to the 

TDA2. And not only did we add a differential 

input, we subtracted $30.00 from the price. 

Instead of $ 325.00, we're selling the new, 

improved TDA2D for $295.00 F O B Nashville. 

The compact TDA2D fits neatly into 13/4 " of 

panel space and produces virtually no heat. 

For complete information, write to: 

INTERNATIONAL NUCLEAR CORPORATION 
608 Norris Ave. • Nashville, Tenn. 37204 • Ph. ( 615) 254-3365 

TC1 CLAMPING 
AMPLIFIER 

The TC1 Clamping Amplifier employs tip 
clamping to remove low frequency signal 
deficiencies without disturbing burst and other 
chrominance information in or about back 
porch levels. The clamped stage utilizes a field 
effect +ransistor driven by a balanced bridge 
circuit. This advanced design technique pro-
duces highly effective and stable clamping. 

The TC1 Clamping Amplifier sells for $ 325.00 
F O B Nashville. 

For complete information, write to: 

INTERNATIONAL NUCLEAR CORPORATION 
608 Norris Ave • Nashville, Tenn. 37204 • Ph.:(615) 254.3365 

MODEL TPC2 TRANSISTORIZED 

BURST PHASE CORRECTOR 

The TPC2 permits rotation of the color burst 
phase signal driving a TV transmitter, without 
the necessity for extensive transmitter investi-
gation and possible modification. It permits 

advancement or retardation of the color burst 
by 20 degrees, without affecting the amplitude 

or other characteristics of transmission. This 
completely transistorized unit has its own 

internal regulated power supply, and is con-
structed on a 13/4 " by 19" panel. 

$795.00 F O B Nashville. 

9 

INTERNATIONAL 

NUCLEAR CORP. 

For complete information, write to: 

INTERNATIONAL NUCLEAR CORPORATION 
608 Norris Ave • Nashville, Tenn 37204 • Ph.. ( 615)254-3365 

TBG2 BLACK 
BURST GENERATOR 

The brand new TBG2 Black Burst Generator 
allows you to go black and back with perfec-
tion. The TBG2 has two outputs available for 
added versatility, and each has burst phase 
and burst amplitude adjustments so the two 
feeds can be matched under any condition. 

The TBG2 has the industry's only continuously 
rotatable phase control, and is accurate to 

within one degree. All the controls are on the 
front panel and can be locked. The unit is 

small, compact and lightweight. So is the price 
. $475.00 F O B Nashville. 

For complete information, write to: 

INTERNATIONAL NUCLEAR CORPORATION 
608 Norris Ave. • Nashville, Tenn. 37204 • Ph.: ( 615)254-3365 

Circle Number 41 on Reader Reply Card 



For creative, dependable 
TV productions... 

see the Telemet organization. 

Special Effects Effects Generator 
Model 3801 

Colorizer 
Model 3606 

• • 

Black Burst Generator 
Model 3528 

Vertical Interval Switch( 
Model SS- 140 

k,• 4, • • • e 0: 
Chroma Keyer 
Model 3604 

Sync Comparator 
Model 7502 

Better Ideas for the Broadcast Industry 1J ÍIL ti£ 

Burst Comparator 
Model 7503 

a division of GEOTEL, INC. 
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