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natural -flow 
A solid -state video switcher with a natural -flow control panel 

Cohu's new 9300 Series solid -state video 
switcher was designed with the operator it 
mind. All controls on the natural -flow panel 
are engineered for maximum ease and 
efficiency cif operation. All performance spe- 
cifications lead the state of the art. Quality - 
proven components have been selected for 
reliability under continuous duty. 

No single failure can disable the system 
because of redundant power supplies and 
sectional fusing. Test points are accessible 
from the front. Cards are interchangeable 

plug -ins. Adjustable, preprogrammed delay 
sections provide interchangeable output 
amplifiers. 

Designed especialy for broadcasting, the 
9300 Series Video Switche, features inte- 
grated circuits and modulai design with a 

convenient form factor for typical studio 
requirements and expansion capabilities. 

For more details, contact your nearest 
Cohu representative, or call Bob Boulio 
direct at 714 -277 -6700 in San Diego. Box 623. 
San Diego, California TWX 910- 335 -1244. 

accepts composite or noncomposite signals 
cut is standard on Mix, Effects, and Preset /Program Buses 
automatic inhibit of non -synchronous dissolve 
no mid -fade color drop when fading to monochrome 
fade to black with automatic cut 
automatic sync insertion 
input over- voltage protection to 300 volts 
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A meter so 

there's no such 
sensitive 
thing as silence 

YOU CAN HEAR 

A PIN DROP! 
Our wide -range program monitor 
measures the drop of a pin as 
precisely as the beat of a drum. 

Here's a dynamic range analyzer so sensitive 
it measures levels accurately, instantly, across 
a 60 decibel range. And does it without range 
switching. 

Mighty versatile, too. Uses? Many. For 
broadcasting: Checks signal -to -noise ratio. 
Monitors live programs or off -air signal. Con- 
tinually monitors noise and cross -talk levels 
on stereo and SCA channels. For remote net - 
work and studio transmitter links: Measures 
screams, shouts, whispers, hum, crosstalk and 
noise levels during program pauses. For re- 
cording: Monitors full program dynamic 
range and noise levels during tape, disc or 
optical recording. For acoustical engineering: 
Measures ambient noise and reverberation 
levels - checks out crossover and equalizer 
networks. And it also has an auxiliary output 
for chart recorders. 

This remarkable instrument replaces VU 
meter, volt meter, etc. You'd expect it to 
cost a fortune. But it doesn't. Portable model 
shown priced at only $305. ($345 with rack 
mounting enclosure). 

Give it a trial run yourself. No obligation. 
Install it and put it to work. You'll find it the 
best analytical instrument in the business. 
We guarantee it. Unconditionally! 

Write or call us collect. (203) 327 -2000. 

SEE IT AT NAB -BOOTH 105 

Cage 

PROFESSIONAL 
PRODUCTS 

LABORATORIES 
Stamford. Connecticut 06905 
A Division of Columbia Broadcasting System, Inc. 
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Only Sony's got em! 

The world's only 
22 -inch condenser 
tele -mike. 

The FET version 
of the famous 

C -37. 

Innovation through imagination. This is the 
guideline Sony engineers follow in creating 
superior microphones for the professional. 
For example, the C -55's cardioid condenser 
capsule can be positioned in whatever direc- 
tion is desired. With the C -77, Sony has 
shrunk the ordinary, cumbersome tele- micro- 
phone to an incredible 22 inches, made it a 
condenser and achieved fantastic frequency 
response plus superb hyperdirectionality at 
all frequencies, from 40 to 12 KHz. And now 
Sony offers a completely transistorized ver- 

The world's first 
positionable capsule 
for multi -applications. 

sion of the brilliant C -37 A in the C -37 FET. 
Whichever Sony microphone you choose, 
you're sure of technical excellence and per- 
formance reliability that has successfully met 
the most critical standards in the world. For 
complete details and specifications, please 
write Mr. Charles Bates, Sony /Superscope, 
8150 Vineland Ave., Sun Valley, Calif. 91352. 
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You never heard it so good 
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the switch is 
toWARD 

switchers 

.. . the choice of the skeptics, whose proof is performance! 

Ward Electronic's all solid -state vertical 
interval switchers are years ahead. Hard 
to believe? Once you've checked the 
features and compared the performance 
of our switchers, you'll understand why 
so many major TV stations are switching 
to, and with Ward. 

Here are only a few of the many fea- 
tures you will find of special interest in 
our Studio, Master Control and Routing 
Switchers. 

Automatic Composite / Non Composite Input 
Handling Capability 

Sync sensing, automatic sync adding and 
clamping rri ('ach input 

Spare 75 ohm clamped output from each input 

Two Independently Equalized Outputs per buss 

Additive / Non Additive solid state mixing 
amplifier 

Automatic Direct take when attempting to mix 
non synchronous sources 

Each buss self -contained with individual power 
supply, trigger pulse generator, latch and tally 
circuits 

Transient -less vertical interval switching 

Low Impedance, transmission line type input 
buss 

* Write for a list of the TV stations that have 
switched to Ward, . . . and complete switcher 
specifications. 

WARD ELECTRONIC INDUSTRIES 
142 CENTRAL AVE., CLARK, NEW JERSEY 07066 (201) 382 -3700 

I 
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Replace 

Mercury 
Vapor 

Tubes 

Directly 
with 

la-7J(1 
Silicon Rectifier 
Stacks! 
Because... 

Only non -encapsulated WILKIN- 
SON Silicon Rectifiers can be re- 
paired in seconds with low -cost 
replacement diodes. 

Exclusive "GO, NO GO" indicator 
automatically warns when the re- 
verse leakage of any diode is in 
excess of 50 microamps. 

Only WILKINSON Silicon Rectifi- 
ers are available .n a complete 
tube replacement range of from 
866 to 857B. 

WILKINSON Silicon Rectifiers 
function in ambient temperatures 
of from - 85 F to +158 F. 

No more filament heat and conse- 
quent filament burnout ... lower 
power cost and reduced hum, too. 

No warm up time is necessary... 
instantaneous operation! 

Just plug in WIL'CINSON Silicon 
Rectifiers... no re- wiring is 
necessary. 

Only WILKINSON Silicon Rectifi- 
ers are fully guaranteed and have 
a safety margin well in excess o' 
tube rating. 

For complete details write today to: 

I, 

6 

WILKINSON 
ELECTRONICS, INC. 

1937 MAC DADE BLVD. WOODLYN, PA. 14294 

TELEPHONE 12151 .74-5236 $74-5237 

LEiTERS 

11 o uu . r O IJL 

I read with much interest the 
article on WWV in the September 
issue. Although the general coverage 
was excellent, I was somewhat dis- 
appointed that no description of the 
atomic standard was given. 

My familiarity with WWV is in- 
timate, for 1 must reset our master 
clocks on an almost daily basis. The 
frequency regulation of the primary 
power is very poor. Sometimes the 
clocks are off four or five seconds, 
and this makes joining the network 
a hit -or -miss affair. 

Since there are many stations like 
ours that feel a Favag System is not 
justified, I wonder if one of my 
fellow engineers has dreamed up a 
crystal controlled power oscillator 
which could supply 115 VAC at 
60 Hz to drive one of our clocks 
directly. If so, I'd like to correspond 
with him. 

Many thanks for an outstanding 
publication. 

George Lemmon 
Chief Engr., WLRW 
Champaign, Ill. 

Ed. Note: First off, if there are 
any of you who can help George 
with the power oscillator, his street 
address in Champaign is 2424 West 
Skyline Drive. 

Now as for the atomic clock, it 
works like this. Metallic cesium is 
placed in a small chamber within 
the atomic clock. When the cham- 
ber is heated, cesium atoms are 
emptied through a small hole and 
into a beam tube. 

As the atoms pass through an 
inhomogeneous field, they are sep- 
arated into two beams. Parallel mag- 
netic moments form one beam and 
those with anti -parallel moments 
form the other. By subjecting the 
two beams to an oscillating electro- 
magnetic field, the moments are 
flipped from the parallel to the anti - 
parallel relationship, or the reverse. 

When the two beams pass 
through a second inhomogeneous 
magnetic field, some of the atoms 
will have switched to the opposite 
beam. Only the switched atoms can 
now enter a chamber containing a 
hot wire, where they are ionized and 
detected. If the frequency of the 
oscillating field is not exactly that 
needed for transition, none of the 
magnetic moments will be flipped 
and, obviously, no signal will be 
detected. 

The frequency of the oscillato: 
which applies the magnetic field is 

adjusted until a signal is received. 
The transition between the funda- 
mental and two hyperfine states of 
cesium 133 is assigned as 9,192,- 
631,770 cps. 

Other oscillators are operated at 
frequencies related to the cesium 
frequency by various circuit devices. 
These devices are used solely for 
counting, and are checked period- 
ically against the cesium standard. 
Since the cesium cps can be counted, 
this is not nearly as difficult as it 
may seem. 

USERS REPORT... 

IT OUT PERFORMS 

&YOU SAVE MONEY, TOO! 

KUSTOM 

BROADCAST CONSOLE 
Users, both domestic and foreign 
report it is way ahead in performance, 
versatility, flexibility and 
dependability when compared 
with any other unit even at a 

higher unit cost. Six input channels. 
All solid state unit construction. 
Use on remotes or in studios. 

ONLY 

'495 
Send for 
complete fact sheet. 

Sold exclusively through 

UNITED RADIO INDUSTRIAL 
829 W. Burnside St. 
Portland, Oregon 97209 
503/226 -6334 
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FIRST VIDEO SWITCHER TO USE 
DIGITAL COMPUTER TECHNIQUES 

Vital switching 
equipment opens 
new vistas in 
production at 
KPLR-TV 

I1-1 C-LL1-1-1-t-i-I-1-1-1-1-1-1 J I-J U 
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Give your production people a Vital Industries switcher and make them feel like "Cecil B. De Mille ". The 
VIX -108 vertical interval switcher is like a computer... a real money- making production tool. You no 
longer have to search and wonder if your video is composite or non -composite, synchronous or not, 
equalized re -entry or not, burst on black or not, etc. The VIX -108 thinks for you and minimizes errors 
caused by the unfamiliarity of the operator with color electronics. 

FEATURES: 

Extensive use of integrated circuits with solid state 
cross points for long term stable performance. 

Basic matrix housing 108 crosspoints and associated 
logic and output electronics, comes in 51/4" of rack 
space and has no coax inter -connections. This means 
no delays of signals in any path and no crosstalk. 

Production oriented design with automatic sync and 
clamping on all inputs for bounce -free switching of 
video with varying luminance levels. 

True composite additive /non- additive mixer with auto- 
matic inhibit of non -synchronous dissolves. 

6000 ENGINEERING IS VITAL 

Fade network color to network black burst with auto- 
matic inhibit. 

Fade to monochrome, maintain color burst or choose 
to drop color burst. Only one reshaped burst and con- 
stant level sync during all dissolves. 

Custom built production or routing switching with the 
latest state of the art accessories designed as an in- 
tegrated system are all furnished by Vital Industries, Inc. 

OTHER VITAL PRODUCTS: 

VI -1000 video proc. amp. with automated features. 

VI -500 stab. amp. with AGC. 

Video and pulse distribution equipment. 

Selecting the right switcher is Vital 

Play it safe... Call N. Donoyan 

VITALINDUSTRIES, INC. GAIN3614 
SOUTHWEST ARCHER ROAD 

FLORIDA 32601 - PHONE (904) 378 -1561 
Circle Item 7 on Tech Data Caro 
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Tr° NEWS 

Nixon Inaugural 
Makes Two Firsts 
In Broadcasting 

The inauguration of President 
Nixon marked two firsts in satellite 
TV transmission -the first Presi- 
dential inaugural to be shown live 
and in color to such a wide audience 
by communications satellite, and the 
first such satellite TV transmission 
to Panama and Mexico. 

The satellite TV transmission was 
beamed to Europe, Latin America 

and the Caribbean through the joint 
efforts of Western Union Interna- 
tional, Inc. and Communications 
Satellite Corp. Television sets an 
ocean apart received the Presiden- 
tial inaugural pictures within one - 
quarter second of the event. 

The TV signal was transmitted 
by the Western Union International 
(WUI) TV control center in New 
York, through an earth station in 
Etam, W. Va., and via the new In- 
telsat HI satellite in synchronous 
orbit 22,300 miles over the Atlantic. 

From there it was beamed to re- 
ceiving stations in Puerto Rico, Pan- 
ama and European countries includ- 
ing the United Kingdom. 

In Europe the broadcast was fun- 
neled via the European Broadcast 
Union. Commentary accompanying 
the video pictures was in more than 
a dozen different languages. On the 
evening of January 20, a special 
taped inaugural broadcast in Span- 
ish was beamed via the WUI and 
COMSAT facilities to Panama, 
Mexico and Chile. 

Following Apollo 
Requires Huge 

Supporting Cast 

A vast network of international 
and domestic communications car- 
riers was organized to bring to TV 
viewers pitcures taken by Apollo 8 

astronauts as they orbited the moon. 
Plans also provided live color 

TV coverage of the recovery opera- 
tion when the spacecraft and its 
crew returned to earth. 

E. A. Gallagher, president of 
Western Union International, one of 
the major companies in the com- 
munications chain, said the TV 
transmission from spacecraft to 
home screens throughout the world 
involved privately owned compa- 
nies, a U.S. government agency, an 
international communications agen- 
cy, a European communciations 
agency, and a Spanish government 
installation. 

The three astronauts orbiting the 
moon after launching from Cape 
Kennedy Dec. 21 utilized special 
TV cameras developed for NASA's 
Apollo program. The pictures, taken 
as close as 70 miles to the moon's 
surface and through its mysterious 
twilight zone between dark and light 
side, were beamed earthward to a 

8 

NASA -owned earth station in Rob - 
ledo, Spain. 

The station in Spain offered the 
best window through which the pic- 
tures could be beamed from lunar 
orbit at the time set for their trans- 
mission, Gallagher explained. 

From Robledo, the TV signals 
were relayed to the Spanish govern- 
ment earth station at Buitrago from 
where they were bounced off a 
communications satellite in orbit 
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over the Atlantic. The satellite, In- 
telsat II F -3 (Canary Bird). is 
owned by Intelsat, a joint venture 
of 63 member countries. Gallagher's 
company, WUI (no connection with 
the telegraph company) was respon- 
sible for receiving the satellite -to- 
ground station signals at Andover, 
Me. From there, Gallagher said, 
they were sent to WUI's TV con- 
trol room in New York and NASA 
Space Headquarters in Houston. 

APOLLO a 

ANDOVER 
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WI I `M. 

NASA r HOUSTON 
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Talk to TeleMation 
With the full line of TeleMation equipment, 
at you need is a little imagination. 
We design and manufacture orcducts teat 
meet the most exacting standards of quality, 

flexioili y and 
reliability. (_e) Take our 
MULTICASTER'" 
Video Control 

Center, the exclus :ve, versatile studio sys- 
tem that literally combines seven equipment 
functions into one compact un:t. Co-1't 
waste time searchng here and there for the 
equipment you need - we're in business 
just for you. so let's talk. 
Talk to us at NAIt,Booth #531;,ShoreÑam Hotel 

AO* 

TELEMATION, INC. 
The Total Si t,, c,y,pli,r 

2275 SOUTH WEST TEMPLE 
SALT LAKE CITY, UTAH 84115 

TELEPHONE (8011 486-7564 
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ETS Elects Gunn; 

Sees Funding Need 

Hartford N. Gunn, Jr., WGBH, 
WGBX, Boston, was elected chair- 
man at the Board of Directors meet- 
ing of the Educational Television 
Stations, a division of the National 
Association of Educational Broad- 
casters. The ETS Board met here at 
the Washington Hilton Hotel, Jan- 
uary 27 -28. 

Loren B. Stone, KCTS -TV, Seat- 
tle, was elected vice chairman, and 
Lloyd Kaiser, WITF, Hershey, 
Pennsylvania, secretary. 

The Board recognized the need 
for full funding of the Corporation 
for Public Broadcasting and for 
ETV Facilities for fiscal 1969 and 
1970. Under the Public Broadcast- 
ing Act of 1967, $9 million was 
authorized for the Corporation, of 
which only $5 million was appro- 
priated. For Facilities, $12.5 million 
was authorized and only $4.375 mil- 
lion was appropriated. The ETS 
Board declared the need for the 
original authorization. 

In the area of CATV, William J. 

Ballard, WUCM -TV, Delta College, 
Michigan, chairman of the ETS/ 
CATV Committee, reported the 
recommendations of a recent meet- 
ing. The Board adopted the follow- 
ing recommendations; that ETS re- 
new its objection to the FCC pro- 
posal to except ETV stations from 
the general protections of the rules 
either in final rulemaking or as part 
of any "interim procedures "; 2) that 
the Committee and the Board study 
further the implications of the pro- 
posed rules governing CATV, and 
prepare recommendations for writ- 
ten comments to the FCC. 

Other members of the ETS Board 
of Directors are: Warren Kraetzer, 
WHYY, WUHY, Philadelphia/Wil - 
mington; Howard Holst, WKNO, 
Memphis, and William J. McCarter, 
WETA, Washington, D. C. 

Two New Members 

For ETS Board 

Lloyd Kaiser, General Manager, 
WITF -TV, Hershey, Pa., and Wil- 
liam J. McCarter, vice -president 
and general manager. WETA, 

Washington, D.C., have been elected 
to three -year terms on the Board 
of Directors of Educational Tele- 
vision Stations, a division of the Na- 
tional Association of Educational 
Broadcasters. 

Jack G. McBride, KUON, Lin- 
coln, Nebraska, and James Robert- 
son, WHA -TV, Madison, Wiscon- 
son, retire from the ETS Board, 
having completed three -year terms. 
McBride served as ETS Board 
Chairman last year. Robertson has 
just completed a one -year term as 
Chairman of the Board of Directors 
of the NAEB. 

Kaiser joined WITF -TV in 1964, 
at the time the station was founded. 
In 1957 to 1964 he was education 
television consultant to the Roches- 
ter (N.Y.) Board of Education and 
was instrumental in the activation 
of ETV in that city. 

McCarter was named general 
manager of WETA -TV in 1964, 
and elected vice- president in 1966. 
From 1962 -64 he was Develop- 
ment Officer for NET. Prior to that, 
he was with WHYY -TV, Philadel- 
phia as production manager, pro- 
gram director, and later assistant 
general manager. 

TAP= CAST RgI T I NA 

What's Aardvark Doing With Tapecasters? 
Aardvark Audio Productions. 
a new and sophisticated 
sound recording studio 
recently made the scene 
in Silver Spring, Maryland ... 
and they naturally chose 
TAPECASTER to faithfully 
record and reproduce their 
distinctive sound effects. 

Fred Gale. President of 
Aardvark said, "We were 
searching for a unit of the 
highest quality available. 
We found this outstanding 
quality in TAPECASTER." 

"Why Aardvark ?" 

'Why Tapecaste' ?" 

TA. F A B -i- 
Box 662 - 12326 Wilkins Avenue 
Rockville, Maryland 20851 
Phone: (301) 942 -6666 
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You only get out of a thing 

March, 1969 

what you put into it. 
Our new Criterion series tape cartridge system is the 
certain, for -sure way to get the best sound into your 
cartridges, then get it out of them at air time. Here's why: 

Improved tape drive - exclusive 450 -rpm 4 -pound 
Hysteresis synchronous positive -speed motor. Speed 
accuracy of 0.2% - direct Capstan drive comparable to 
finest reel -to -reel machines. No tape skewing - exclusive 
triple tape guide assembly with precision- machined cast 

aluminum head mounting. Positive alignment of tape 
cartridges and other components - heavy duty machined 
cast aluminum base. Low signal to noise ratios - space -age 
alloy motor shielding. Superb fidelity - solid -state 
plug -in electronics and fully regulated power supply. 

We'll be happy to send you all the technical details on this 
newest and finest tape cartridge system. Just jot down your 
name, station and address on this ad and mail it to us. 

Basic Criterion series solid -state playback 
unit and recording amplifier. Available in 
slide -out rack panel mounting or trimline desk 
console. Mono or stereo. 1 -, 2 -, or 3 -tone. 

AUTOMATIC TAPE CONTROL DIVISION 
1107 East Croxton Avenue 
Bloomington, Illinois 61702, U.S.A. 

GATES 
Gates Radio Company, 
Quincy, Illinois 

Circle Item 10 on Tech Data Card 
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FCC Moving On 

FM Translators 
To Extend Service 

Steps toward establishment of 
new FM translator and booster ser- 
vices have been taken by the FCC 
in a Notice of Proposed Rule Mak- 
ing. The idea, first suggested in a 
Notice of Inquiry in Docket 17159, 
February 1, 1967, is to extend FM 
to areas with uneven terrain and to 
poorly served areas. Virtually all 
comments in response to the in- 
quiry favored an FM service pat- 
terned on TV translators. 

To its rule -making proposal, the 
Commission attached a set of sug- 
gested rules for FM translators and 
it said that it also proposed coun- 
terpart rules authorizing FM boost- 
ers. Although translators are in reg- 
ular use to extend TV coverage, the 
only such operations authorized for 
FM have been on an experimental 
basis. Translators retransmit an orig- 
inating station's signal on a dif- 
ferent frequency. Boosters are re- 

peating devices that amplify and re- 
transmit a signal on the same chan- 
nel as the originating station. 

Describing the need for such ser- 
vices, the Commission said that local 
reception sometimes is unsatisfac- 
tory because of mountains or hills 
blocking line -of -sight transmissions. 
Some comments in the inquiry also 
claimed a need for service beyond 
the regular coverage areas of FM 
stations, and the proposed rules pro- 
vide for this. "We do not find it 
desirable to restrict FM translators 
to gap- filling within predicted ser- 
vice contours of regular FM sta- 
tions, provided that in individual 
cases a need is shown for FM trans- 
lator service farther out," the rule - 
making notice said. However, sta- 
tions would not be allowed to place 
translators outside their own areas 
in places where they would compete 
unfairly with one or more regular 
FM stations without having the bur- 
den of providing local program or- 
iginations," the Commission said. 

Generally, translators or boosters 
would be licensed either to local FM 
stations or organizations represent- 

ing local inhabitants under the rules 
proposed. 

Three Institutes 
Are Scheduled 

Three Educational Broadcasting 
Institutes on the principles of super- 
visory management have been 
scheduled by the NAEB, according 
to James Fellows, NAEB's director 
of Research and Development. The 
Institutes, which were successfully 
initiated last year by the NAEB, 
are designed to meet the diverse 
and long -range needs for increas- 
ingly effective professional develop- 
ment in educational broadcasting, 
Fellows said. 

Dates of the conferences and the 
cities in which they were scheduled: 
February 11 -14 in Atlanta, Ga., 
at the Sheraton -Biltmore; March 
19 -22 in Cambridge, Mass., at the 
Holiday Inn; and April 13 -16 in 
Chicago, Ill., at the Sheraton -Chi- 
cago. Details for additional Insti- 
tutes on engineering and public re- 
lations, which will be held in the 
Spring, will be announced shortly. 

FCC Remote Control and Calibration Proposals Set 
Rule amendments to permit re- 

mote control of VHF television sta- 
tions have been proposed by the 
Commission in response to a peti- 
tion by the National Association of 
Broadcasters. (UHF stations are al- 
ready permitted to operate by re- 
mote control under existing rules.) 

On March 29, 1967, the Com- 
mission denied an earlier NAB peti- 
tion to allow VHF remote control, 
but this time it found, "The show- 
ing accompanying the NAB peti- 
tion is quite impressive and although 
it does not completely dispel all 
concern of the Commission, it has 
sufficient merit to warrant the in- 
stitution of rule- making proceed- 
ings." This petition, submitted Au- 
gust 14, 1968, includes reports on 
experiments conducted for NAB by 
Metromedia Inc. on three of its 
stations: WNEW -TV Channel 5, 
New York, N.Y.; KMBC -TV, 
Channel 9, Kansas City, Mo., and 
KTTV, Channel 11, Los Angeles, 
Calif. 

Although NAB proposed permit- 
ting remote control upon an appli- 
cant's showing that it is possible, 
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the Commission has proposed a 
six -month test period of simulated 
remote control before permission is 
granted. It referred to NAB's admis- 
sion of initial "shakedown" prob- 
lems and called for the prior dem- 
onstration of feasibility. 

The Commission said it would 
not require the six -month tests for 
UHF stations. For UHF stations 
the hazard of harmful interference 
from improper operation is substan- 
tially less, it explained, and "a more 
liberal attitude is consistent with the 
overall policy of the Commission 
to foster the expanded use of UHF 
channels." 

Calibration 
The Commission also proposed 

calibration and inspection of remote 
control facilities five days a week, 
as suggested by NAB. Unlicensed 
personnel could man the remote 
control facilities five days a week, 
as suggested by NAB. Unlicensed 
personnel could man the remote 
control position, supervised by a 
qualified operator on duty at the 
transmitter. The requirements would 

be in a new Section 73.676 of the 
Rules. 

For multiplexing telemetry and 
alerting signals from transmitter to 
remote control point, the proposal 
specifies aural channels. This defi- 
nition would be added to Section 
73.681: "Multiplex Transmission 
(Aural). One or more information 
channels added to the regular aural 
channel of a television broadcast 
station by means of a modulated 
subcarrier." Transmission standards 
would be specified under Section 
73.682. In view of the relative nar- 
rowness of the TV aural channel, 
the Commission proposed restrict- 
ing multiplexing to a single sub - 
carrier. "If there is an actual need 
for more than one subcarrier for 
remote control operation and such 
additional subcarriers may be used 
without noticeable degradation of 
picture and sound quality, com- 
ments should be directed to that 
point," the notice said. 

Comments on the remote control 
proposal have been invited by March 
28, 1969, and reply comments by 
April 11, 1969. 
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8" HELIAX 
hign power without a hanger "HANG -UP" 

Faced with carrying a couple of huidred RF kiq:1- 
watts? Need low, low attenuation? Move up to 8" 
HELIAX' coaxial cable. Big. Semi -flexible. Con- 
tinuous lengths to 850 feet. Eliminates connector 
bullets and complicated hangers. Thermal expan- 

sion and contraction don't fsze it. Power capaoili- 
ties: 300 kw average at 30 MHz; 58 kw at 600 
MHz. Use for HF; Tropo; CTH radar; VHF and 
UHF -TV. Wouldn't you like to know more? 
Communicate with Andrea&. 

ANDREW 
CONTACT THE NEAREST ANDREW OFFICE OR ANDREW CORPORATION, 10500 W. 153rd STREET, ORLAND PARK, ILLINOIS 60462 
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3M HAS FORTY -FIVE MAJOR 
THESE ARE SOME 

EBR -100 Electron Beam Recorder Now you can transfer 
live or tape TV to 16mm film electronically and get prints 
with 1000 -line resolution. This is the first system to produce 
monochrome film copies comparable to the original live or 
video tape original. It has no optical components. Direct 
electron bombardment transfers image to film without face- 
plate halation or camera -lens light losses. Uses low -cost, fine 
grain film that can be projected after processing on any 
16mm projector. Far superior to kinescope techniques. 
Opens new horizons for mass distribution of TV training 
and educational footage. Write for brochure. 
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Dropout Compensator (DOC) for Color Video This is 
where hi -band color dropouts get turned off, and clarity 
and sparkle restored to damaged tape content. The 3M 
Brand DOC detects the dropouts as they occur, replaces 
the "lost" signal with stored information from the pre- 
vious scan line of the same field. Provides precise color 
match and complete freedom from switching transients. 
Disturbance to time correction unit is eliminated. Proc 
amp and servo stability allow tape to play in full inter - 
sync or pixloc mode. Write for booklet. 

Dropout Profile Recorder (DPR) for Color Video 
RIGHT: The logical companion to the DOC (above). 
The 3M Brand DPR produces a permanent strip chart 
showing the dropout rate and dropout annoyance factor 
during normal on -line video tape playback. It per- 
forms this evaluation electronically while the 3M DOC 
is compensating the dropouts. The DPR indicates when 
a tape is too degraded to commit to valuable program- 
ming. Five inches of chart reads one hour. Chart can be 
torn off and stored with video tape. Write for brochure. 
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PRODUCT LINES ON THE WING. 

OF OUR VIDEO PRODUCTS. 

The Mincom Division of 3M is deeply involved in sophisticated hardware like telemetry 
recorders and digital test systems. The same 3M technology and research brings you these 
four video products. Each pioneers new levels of performance. If you are interested in 

one or all, oall our Video Products Information Phone at ( 805) 482 -1911, Ext. 216, or 
write for brochures. 

LOOK FOR US AT NAB. 

Mincom Division COMPANY 

300 SOUTH LEWIS ROAD CAMARILLO. CALIFORNIA 93010 
Circle Item 36 on Tech Data Card 
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Color Video Encoder Has two unique features not 
obtainable elsewhere: 1) The color bar generator is 
completely (not partially) digital. When you get a 
reading you know it is accurate -needs no adjustments. 
Simpler to use and maintain than analog encoders. 
2) Input clamping of video signals eliminates low fre- 
quency hum, noise and other unwanted effects on the 
matrix. Works with smaller, less expensive cameras as 
well as large ones. Give it the SMPTE color test and 
see the proof. The 3M Brand Color Encoder meets all 
FCC and EIA specs. Has monochrome switching. 
Meets or beats anything on the market, yet costs less. 
Write for a brochure. 

THERE'S MORE COMING! 
Watch our advertisements for announcements of 
new video products. 
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Speakers and Awards: 

Agenda Includes 
Goldwater and Godfrey 

Sen. Barry Goldwater to 
address NAB convention 

The National Association of 
Broadcasters has announced that 
Sen. Barry Goldwater of Arizona, 
the Republican party's candidate for 
President in 1964, will address the 
first Engineering Luncheon at the 
NAB's 47th Annual Convention in 
Washington on Monday, March 24. 

The 60- year -old Republican, a 
major general in the Air Force Re- 
serve, is serving again in the U. S. 

Senate. He was first elected in 1952 
in an upset victory over the then 
Democratic leader, Sen. Ernest 
McFarland. He resigned 12 years 
later -in 1964 -to contest Lyndon 
B. Johnson for the presidency. but 
came back this year after winning 
an election to succeed Sen. Carl 
Hayden, retired, who had served as 
a member of Congress from Ari- 
zona ever since the state was ad- 
mitted to the Union. 

Convention opens March 23 

The convention's opening on Sun- 
day, March 23, will be observed as 
"FM Day." Program features in- 
clude presentations by Federal Com- 
munications Commissioner Robert 
T. Bartley and by Curtis B. Plum- 
mer, chief of FCC's Field Engineer- 
ing department. 

Arthur Godfrey 

Arthur Godfrey, world famous 
radio -TV personality, will address 
the Radio Assembly of the 47th an- 
nual convention of the National As- 
sociation of Broadcasters in March. 

Mr. Godfrey, who will speak on 
Tuesday, March 25, is expected to 
discuss the effect radio has had on 
his life and how the medium now 
is an integral part in the life of 
everyone. 

The Radio Assembly for manage- 
ment delegates is a regular feature 
of NAB's convention, which will be 
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held March 23 -26 at Washington's 
Shoreham and Sheraton Park Ho- 
tels. 

Art Buchwald, columnist and hu- 
morist, also will address the Tues- 
day morning Radio Assembly. Mr. 
Buchwald recently began a syndi- 
cated, five -minute radio show called 
"Buchwald On." 

A third speaker will be Henry 
Brief, executive director of the Rec- 
ord Industry of America, who will 
discuss changes in music program- 
ming during the past five years. 

Frank Pace 

Frank Pace, Chairman of the 
Board of the Public Broadcasting 
Corp., will address the NAB Con- 
vention in Washington. 

Pace, former Secretary of the 
Army and one -time president and 
board chairman of General Dynam- 
ics Corp., will speak during the sec- 
ond -day luncheon of management 
executives on Tuesday, March 25. 

The announcement was made by 
NAB's Convention Committee 
headed by Co-Chairmen Harold 
Essex, president and general man- 
ager of the Triangle Broadcasting 
Corp., Winston -Salem, N. C., and 
Donald A. Thurston, president of 
WMNB, North Adams, Mass. 

The convention and the concur- 
rent Broadcast Engineering Confer- 
ence is scheduled for March 23 -26 
at the Shoreham and Sheraton Park 
Hotels. 

The convention committee was 
advised of Pace's acceptance of the 
invitation by Harold Niven, NAB 
vice -president for planning and de- 
velopment. 

Everett E. Revercomb, NAB sec- 
retary- treasurer and convention 
manager. told the committee that 
advance registrations for the Con- 
vention are excellent and that he 
expects to be "sold out" on exhibit 
space for the world's largest display 
of broadcast equipment. 

William Carlisle, NAB vice- presi- 
dent for television, and Charles M. 

Stone, NAB vice -president for radio, 
outlined plans for separate TV and 
radio sessions during the annual as- 
sembly. 

Jarrett L. Hathaway, senior pro- 
ject engineer for the NBC television 
network and a developer of ultra 
portable cameras, has been selected 
by the National Association of 
Broadcasters to receive its annual 
Engineering Achievement Award. 

Hathaway, who joined NBC in 
1929, has spent most of the last 14 
years working on the ultra portable 
camera systems and radio micro- 
phones used at NBC. He wrote spe- 
cifications for both projects, tested 
them, and supervised their develop- 
ment for operational use. 

From 1941 to 1944, Hathaway 
served on the faculty of Harvard 
University. There he worked on the 
development of new and improved 
systems of underwater sound detec- 
tion and missile guidance. 

On return to NBC, he partici- 
pated in a government sponsored 
project on high altitude night pho- 
tography. 

A graduate of the University of 
Colorado with a Bachelor of Science 
degree in electrical engineering, 
Hathaway has been granted 37 U.S. 
patents, mainly in the field of broad- 
casting. 

During the early days of televi- 
sion, he played a substantial role in 
the broadcasters' choice of FM for 
TV's sound. 

In 1956, he won an Emmy nom- 
ination for contributions to the first 
live broadcast from Cuba, and an- 
other Emmy nomination in 1962 
for developing a system for trans- 
mitting sound over the video circuit 
during emergencies. 

The award will be presented by 
George W. Bartlett, NAB vice -pres- 
ident for engineering, on Tuesday, 
March 25, at the second luncheon 
of the 1969 Broadcast Engineering 
Conference in Washington. The 
Conference will be held as part of 
NAB's 47th Annual Convention, 
March 23 -26. 

BROADCAST ENGINEERING 
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John E. Fetzer to receive 
Distinguished Service Award 

John E. Fetzer, a pioneer broad- 
caster and owner of the Detroit Tig- 
ers, has been named to receive the 
1969 Distinguished Service Award 
of the National Association of 
Broadcasters. 

The award, in recognition of Fet- 
zer's contributions to broadcasting, 
will be presented at NAB's 47th 
Annual Convention in Washington 
during the opening General Assem- 
bly. 

Past recipients include President 
Herbert Hoover, comedian Bob 
Hope, and top station, network and 
industry leaders. 

Selection of Fetzer to receive the 
1969 award was announced by 
NAB's Convention Committee 
which met in San Juan as part of 
a four -day series of meetings by the 
NAB Board of Directors at the 
Americana Hotel. 

Fetzer, a 40 -year veteran in 
broadcasting, is president of the 
Fetzer Broadcasting Co., Kalama- 
zoo, Mich., and of the Cornhusker 
Television Corp., Lincoln, Neb. The 

companies operate seven stations in 
Michigan -WKZO and WKZO- 
TV, Kalamazoo; WWTV -FM and 
WWTV -TV in Cadillac; WJEF and 
WJEF -FM in Grand Rapids, and 
WWUP -TV, Sault St. Marie -and 
two television stations in Nebraska 
-KOLN -TV, Lincoln, and KG1N- 
TV, Grand Island. 

Long active in industry affairs, 
Fetzer was the first chairman of the 
NAB Television Code Review 
Board and played a major role in 
the drafting and promulgation of 
the industry Television Code in 
1951. He also has served on NAB's 
Board of Directors and is a long- 
time member of the Michigan 
Broadcasters Association. 

As president and owner of the 
Tigers, Fetzer has served as Chair- 
man of the Major Leagues' Base- 
ball Television Committee which 
was instrumental in establishing na- 
tionwide baseball telecasting. He has 
been responsible for negotiating 
broadcast coverage of the World 
Series, the All Star Games since 
1966, and has handled the Game 
of the Week contract since 1965. 

A graduate of the Radio Institute 

in Washington and Andrews Uni- 
versity at Berrien Springs, Mich., 
he served as a radio censor in 
World War II, supervising high -level 
security matters in the regulation 
of the four national radio networks, 
900 U. S. stations and 27 short- 
wave stations overseas. 

The NAB Distinguished Service 
Award, established in 1953, is pre- 
sented to individuals who make "a 
significant and lasting contribution 
to the American system of broad- 
casting by virtue of singular achieve- 
ment or continuing service for or in 
behalf of the industry in any or all 
phases." 

Previous recipients are Lowell 
Thomas (1968); Chet Huntley and 
David Brinkley (1967); Sol Taishoff 
(1966); Leonard H. Goldenson, 
(1965); Donald H. McGannon 
(1964); Bob Hope (1963); Edward 
R. Murrow (1962); Justin Miller 
(1961); Clair R. McCollough 
(1960); Robert W. Sarnoff (1959); 
Frank Stanton (1958); Herbert 
Hoover (1957); Robert E. Kintner 
(1956); Mark Ethridge (1955); Wil- 
liam S. Paley (1954) and David 
Sarnoff (1953). 

Standing up 'wo ° ° or lying down 
Metrotech's 500A series bi-directional 
professional recorder runs longer than anything 
else you can buy. 
(Except our famous slow -speed logger.) 

METROTECH INCORPORATED - 670 National Avenue / Mountain View, California 94040 
Circle Item I i on Tech Data Card 
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NAB Convention Program 

Monday Afternoon 
Shoreham Hotel 

Presiding: Albert H. Chismark, Director of Engineering, 
Meredith Broadcasting Company, Syracuse, N.Y. 
Coordinator: L. Keith Townsdin, Technical Director, 
KAYS, Inc., Hays, Kansas 
8:30 -2:40 pm: Opening of Conference -Vincent T. 
Wasilewski, President, NAB 
2:40 -2:55 pm: NAB Engineering Advisory Committee 
Report -Malcolm M. Burleson, Vice -President for En- 
gineering, Metromedia, Inc., Washington, D.C.; Chair- 
man, NAB Engineering Advisory Committee 
3:00 -5:00 pm: Satellite Program -James D. Parker, 
Staff Consultant, Telecommunications, CBS Television 
Network- Moderator 

The Use of Satellites in Television 
An Air Transportable Earth Terminal for Special 

Events -General Electric 
TV Distribution -Panel 
Direct Broadcasting 

Tuesday Morning 
Radio 

Ambassador Room, Shoreham 
Presiding: Charles Abel, Manager of Engineering, 
KFMB -TV, San Diego, California 
Coordinator: Glenn G. Boundy, Engineering Consul- 
tant, Storer Broadcasting Company, Miami Beach, 
Florida 
9:00 -9:25 am: Audio Signal Processing by Means of 
AM /FM Limiters and AGC Amplifiers -Gates Radio 
Company 
9:30 -9:55 am: The Use of Computers in Broadcast En- 
gineering -Serge Bergen, Consulting Engineer 
10:00 -10:25 am: An Aural STL System for Composite 
FM Stereo Signals- Howard Ham, Vice -President for 
Engineering, Moseley Associates, Goleta, California 
10:30 -11:25 am: Construction and Maintenance of Di- 
rectional Antenna Systems -Orville J. Sather, Director 
of Engineering, WOR, New York 
Fred L. Zenner, Jr., Manager of Allocations, American 
Broadcasting Company, New York 
11:30 -12:00: Enhancement of Telephone Line Per- 
formance- Post -Newsweek Stations, Washington, D. C. 

Tuesday Morning 
Television 

Palladian Room, Shoreham 
Presiding: Leslie S. Learned, vice- president for Engi- 
neering, Mutual Broadcasting System, New York, N. Y. 
Coordinator: Royce LaVeme Pointer, Director of 
Broadcast Engineering, American Broadcast Company, 
New York, N. Y. 
9:00 -9:20 am: A New Solid -State TV Demodulator - 
George Stoeppel, Rhode & Schwarz, Passaic, New 
Jersey 
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9:25 -9:45 am: A Logical Approach to Video Switching 
Systems -Fred M. Eames, General Electric Company 
9:45 -10:05 am: Film Automatic Level Control --Na- 
tional Broadcasting Company 
10:05 -10:25 am: Operational Color Camera Experience 
-American Broadcasting Company 
10:30 -10:50 am: A Completely New VHF Transmitter 
of Advanced Design -H. E. Small, Broadcast Trans- 
mitter Engineering, Radio Corporation of America 
10:55 -11:15 am: Automatic Correction of Network 
Chrominance & Luminance Levels -J. Ross, Director 
of Engineering, Central Dynamics, Ltd., Montreal, Can- 
ada 
11:15 -11:30 am: JCIC Ad Hoc Committee on Color 
Television -A Status Report -Blair Benson, SMPTE 
11:30 -12:00 N: The Importance of Color Temperature 
-Salvatore Bonsignore, Staff Lighting Consultant, CBS 
Television Network 
12:30 pm: Engineering Conference Luncheon, Blue 
Room, Shoreham Hotel 
Presiding: Robert W. Flanders, Chairman, 23rd An- 
nual Broadcast Engineering Conference 
Presentation of 1969 Engineering Award: George W. 
Bartlett 
Acceptance of Award: Jarrett L. Hathaway, Senior 
Project Engineer, National Broadcasting Company 
Speaker: Arthur Godfrey 

Tuesday Afternoon -No Sessions Scheduled 

Wednesday Morning 
Ambassador Room, Shoreham 

Presiding: James L. Wilson, Divisional vice -president, 
Engineering, National Broadcasting Company, New 
York, N. Y. 
Coordinator: James D. Parker, Staff Consultant, Tele- 
communications, CBS Television Network, New York, 
N. Y. 
9:00 -9:20 am: New Color Camera Designs to Meet 
Today's Operational Requirements -Anthony C. 
Cuomo, Manager of Engineering, Philips Broadcast 
Equipment Corp., Paramus, N. J. 
9:20 -9:40 am: Measurement of Non -Linear Distortions 
in Color TV Systems -Charles W. Rhodes, Instrument 
Engineering, Tektronix, Inc., Beaverton, Oregon 
9:40 -10:00 am: New Two-Tube Color Cameras for 
Broadcast Use -B. M. (John) Poole, Manager, Broad- 
cast Camera & Magnetic Disc Recording Section, Video 
Engineering Dept., Ampex Corporation, Redwood City, 
Calif. 
10:00-11:00 am: FCC /Industry Panel- Moderator: Al- 
bert H. Chismark, Director of Engineering, Meredith 
Broadcasting Company, Syracuse, NY 
11:00 -1:00 pm: Joint Session with Management, Re- 
gency Room, Shoreham 
1:30-3:00 pm: Joint Management and Engineering 
Luncheon, Sheraton Hall- Sheraton Park 
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 NEW Model RE10 $90.00, shown on Model 421 desk stand $10.50. Model REIS $153.00, shown with Model 307 '.., mount $23.70. NEW Model REI f ; 

shown with Model 311 srap.oul stand adaptier $3.90. NEW Model RE16 $159.00. shown on Model 421 desk t. nd $1050. All prieos 5ugges 

Freedom of choice! 
Cl) 

Professional sound has entered a 
new era. It started with the Electro- 

Voice Model REIS. And now there are 
four E -V dynamic cardioid microphones 
that share its distinctive advantages - 
with some unique benefits of their own. 

Unaffected by Distance ... Angle 
Basic to all of these microphores is 

Exclusive Electro -Voice Continuously 
Variable -De construction. Now it offers 
something you've never heard before 
with any microphone: no matter what you 
do, microphone response never varies! 

Whether performers almost swallow 
the .microphone, wander far off -mike ... 
or even move around to the back.,. 
you'll still get the same smooth response. 
Only the level changes. 

Once you set equalization it remains 
constant. You have full assurance that 
tonal balance won't change between the 
dress rehearsal and the final perfor- 
mance, no matter what the talent does. 

Improved Cardioid Fattern 
Only acoustics and noise can limit 

you. Yet even here these new E -V micro- 
phones gain an advantage from the 
super -cardioid pattern that provides 
better sound control than ordinary car - 
dioids. With maximum rejection 150" off 
axis, it is easier to eliminate unwanted 
sound while maintaining normal stand 
or boom microphone positions. There's 
also an integra! bass -tilt circuit to cut 
rumble below 100 Hz. when needed. 

high fidelity systems and speakers tuners, amplif ers, receivers public address loudspeakers 
microphones phono needles and cartridges space and defense electronics 

Clrcl Item 12 on Tech Data Card 

Now Select from Four Models 
In addition to the original REIS, we've 

added the REI6. The same fine micro- 
phone with an external "pop" filter to 
solve the problems of ultra -close miking. 

The new RE10 is the economy version 
of the REIS The same concept and 
quality, but for slightly less rigid re- 
quirements. And the REI 1 is the lower 
cost twin to the RE16. 

These four great cardioid microphones 
give you new freedom to head off sound 
problems before they start. Your E -V 
microp' tone headquarters has them 
waiting. Choose today. 
*U.S. Patent No. 3.115,:07. Trade mark registered. 

ELECTRO- VOICE, INC., Dept. 391V 
638 Cecil Street, Bichanan, Michigan 49107 

A SUBS'DIARY O° CULTON INDUSTRIES, INC. 
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New Equipment Exhibits 

This year's NAB convention ex- 
hibits will be heavily populated by 
new products shown for the first 
time that will add considerably to 
the broadcast industry's shift to au- 
tomation and automated units. And 
by this time, it is obvious that solid - 
state and modular construction are 
on a clear track to the market place. 

Some companies, such as RCA, 
prefer to make their new equipment 
introductions at the convention. 
Others who answered the Broadcast 
Engineering call for reports on 
equipment to be introduced did not 
reply by press time. 

Visual, for instance, probably will 
show their low light level camera 
that was put to the test for the first 
time at the National Association of 
Educational Broadcasters meet in 
November. At that same conven- 

tion, RCA jumped in with their one - 
tube color camera. It should be on 
display again. 

And it was at about the same 
time that CBS Labs was preparing 
to show their EVR equipment. It 
might be in the booth and of special 
interest to educational broadcasters. 

And now Schafer will show the 
first computer designed for broad- 
casters to be unveiled at an NAB 
convention. Other manufacturers are 
making it clear that their equipment 
can be used with computers. 

With all the new amplifiers, 
switchers and special effects genera- 
tors available, television should be 
less complicated, more challenging 
to the imagination, and less exciting 
during panic periods. 

Meanwhile, no standard piece of 

broadcast equipment will escape 
change. From the bench and the 
bread board, we'll see innovations 
that have swept the field from mi- 
crophones to lighting. And perhaps 
RCA will have more information on 
their latest transmitter that is sup- 
posed to improve the color picture. 

Even in display units there are 
changes. Anderson is working on a 
device that will outline display let- 
tering with a heavy black line to 
make reading easier regardless of 
home receiver settings. 

For those not attending the con- 
vention, Broadcast Engineering will 
review in more detail some of this 
abundance of new equipment. For 
now, let's take a look at the new 
products that were reported prior 
to press time. 

Get the Picture 

CBS Laboratories will show their 
image enhancer unit, a device de- 
signed to sharpen the quality of TV 
signals as they are transmitted. All 
solid- state, the unit weighs less than 
20 pounds. The company also will 
feature their digital display system 
originally developed for CBS news 
election coverage. 

In addition, CBS Labs will intro- 
duce a pair of solid -state devices 
which provide automatic level and 
peak control to achieve improved 
program power. They are called 
Audimax and Volumax. 

Other new equipment will include 
the 538 Color Masking Processor to 
improve fidelity and saturation of 
cameras, the 710 Automatic Loud- 
ness Controller, a control panel Joy 
Stick and Point Control, and a series 
of professional test records. Booth 
No. 105 -SP 

Conrac Corporation will take the 
wraps off their Model KHA25 /C 
low cost color monitor. This solid - 
state unit will be available in 19 
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and 25 inch versions. Intended for 
use as audience viewing monitors, 
sponsors' lounge equipment, color 
displays for CCTV and for com- 
puter generated color alphanumeric 
display systems, the unit will be 
available in June. 

The RHA 19 color monitor, fea- 
turing an independent high voltage 
system, also will be on display. 
Booth No. 102 -SP 

A new automated 35mm slide 
projector is off the bench at Spindler 
& Sauppe, Inc. Named Spectrum 32, 
the unit designed for color TV chain 
integration employs two inter- 
changeable 16 -slide turrents, with 
single mirror reflection for each 
channel. 

Previewing of all slides is built -in, 
and a fail -safe circuit prevents dou- 
ble cycling due to improper slide 
change command. All logic circuitry 
is solid -state to eliminate the need 
for relays. Modularly designed me- 
chanical, optical and electronic sub- 
assemblies may be removed without 
disturbing the chain alignment. 
Booth No. 561 -S 

The Kalart Company will show 
three new products. They are the 
K/V STV -TB -A 16mm Uniplex 
Film Chain, the model VLM -1 
Video Level Meter, and the model 
0M -300 Optical multiplexer. 

The multiplexer utilizes front sur- 
face mirrors and field lens. Mirror 
positioning makes the transition of 
inputs self- dousing. Standard pro- 
jector mounting hardware is de- 
signed for two STV -TB 16mm pro- 
jectors and one PS -65 Soundview 
35mm Film Strip and 2x2 Slide Pro- 
jector. The Kalart/Victor VR -622 
camera is utilized. Booth No. 523 -S 

Filmline Corporation will exhibit 
three models of 16mm color proces- 
sors for Ektachrome film. Num- 
bered models FE -15, FE -30, and 
FE -50, these processors are de- 
signed specifically for TV station 
news departments and labs of all 
sizes. 

The exclusive Filmline features 
should be a fine example of the 
state -of- the -art in commercial labo- 
ratories. Booth No. 573 -S 
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Need tubes...technical facts...fast delivery? 

Join the Big Phone in! 
Call your RCA Industrial Tube Distributor. 
He sells the leading brand - RCA. And RCA 

is the company that makes more kinds 

of tubes than anyone. 

Receiving 

Power 

Vidicons 

Image Orthicons 

Microwave 

Photomultipliers 

Cathode -Ray /Storage 

RCA Electronic Components. 

Harrison. N. J. 07029 
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The new color 
TV sets put more 
and more responsibility on 
the broadcaster to pump out 
pure color. At least as good as 
the color on the next channel. 
And that's one of the things you get from 
Microwave Associates' total -solid -state STL. 
Pure color, stable as a rock. Just what the 
camera sees. And total -solid -state means total - 
solid- state. No exceptions! You get a lot more, 
of course. Full fidelity program sound. A sys- 
tem of drift -free and tweak -free RF fre- 
quency generation to keep your color 

Circle Ifm 13 on Tech Data Card 

pure. Solid -state design that is modular, com- 
pact, easy to maintain. super -reliable, and less 

expensive than you think. But mostly, you 
get beautiful color. NTSC color that exceeds EIA 

and FCC standards and recommendations. And 
it stays that way. More than 400 installations of 

Microwave Associates' solid -state relay links color the 
country, and indeed, the world. Maybe even the one on the next channel 
is from us. Many are dual installations where hot standby means cold cash. 
Many are portable. Many are 
unattended relay hops. And a 

great many are STL, keeping 
the roses red and the violets 
blue. Write or call. 

MICROWAVE ASSOCIATES 
Burlington, Massachusetts 

Communications Equipment Division 
Field Sales Offices: Burlington, Mass., 
Atlanta, Ga., Kansas City, Mo., 
Washington, D.C., Sunnyvale, Cal. 

MA -2B, MA -7B and MA -13B at 2,7 , and 13 GHz bands. Transmitter Power: 33,27 and 21 dBm, 
respectively. Differential Gain: 0.25 dB. Differential Phase: ±03° S/N EIA weighted: 65, 63 
and 60 dB, respectively. S/N (Sine + window): 60,60 and 58 dB, respectively. 
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New 
Equipment 

Automatic Shift 
Schafer Electronics will unveil 

their digital automation broadcast 
computer. According to Schafer, the 
computer is capable of handling on 
a 48 -hour or more basis virtually 
every forseeable event and emer- 
gency situation. This includes real 
time switching to join or leave the 
network to unexpected events such 
as corrective action to restore power 
after a power failure. 

Designated the PCC /8000, the 
control computer comes complete 
with general purpose software. Five 
basic models will be available. 
Booth No. 223 -SP 

The Rust Corporation will dem- 
onstrate its complete package of 
equipment to remote control and 
automatically log a VHF television 
station. 

The entire package -Autolog 
ALD -1 -is designed to operate via 
a single pair voice line or a micro- 
wave system utilizing the aural 
transmitter subchannel as a path 
from the transmitter to the control 
point. 

Rust also will demonstrate its 
Digital Readout Remote Control. 
Booth No. 214 -SP 

Telesync Corporation will dem- 
onstrate their Retro- Reflective Front 
Screen Projection System. A 35mm 
slide is projected via a mirror onto 
a retro- reflective screen. The image 
is reflected directly back along the 
same axis to the TV camera. 

Retro-reflection is the product of 
spherical glass beads imbedded in a 
reflective backing material. Light 
rays entering the sphere return at 
the same angle, thus, the brillance 
of the picture on the monitor. 

Telesync also will show prompt- 
ing equipment and their horizontal - 
vertical color effects crawl. Booth 
No. 226 -SP 

Scantlin Electronics, Inc., will 
display their CATV Videotype 
system, which is an electronic char- 
acter- generator to convert digital sig- 
nals into TV compatible video sig- 
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nais. This system 
sync and operates 
cies. Construction 
silicon integrated 
Booth No. 511 -S 

generates NTSC 
at color frequen- 
is solid -state and 

circuits are used. 

Broadcast Electronics will put to- 
gether its largest exhibit in ten years 
and it will feature the new Spotmas- 
ter 500C and its automatic record 
preset and all plug -in silicon ampli- 
fiers as well as improved versions 
of the 400A tape cartridge systems. 

On display also will be a second 
generation version of the Spotmas- 
ter Five Spot and Ten Spot multi - 
cartridge equipment designed for use 
in automated and semiautomated 
broadcasting. 

Also shown will be the all solid - 
state remote amplifier, the RA -4CB, 
featuring turntable inputs, tape in- 
puts, tone generator, for line level 
adjustments as well as four micro- 
phone input channels. 

Another new BE unit is the 
model MRM -600, a mini plug -in 
recorder module that converts the 
models 605B and 610B series to a 
recorder -playback unit. Booth No. 
205 -SP 

International Good Music will 
present two automated audio con- 
trol systems for radio, taped music 
services, and information on IGM 
automated switchers for ETV and 
TV. 

In operation will be the model 
500 equipment system. It features 
music modules and music sequencer 
as well as random select carousels 
and an automatic program logger. 
The IGM 600 system with auto- 
matic logging verified from the cart- 
ridge, random select and reel -to-reel 
inputs will be demonstrated. Booth 
No. 317 -SP 

Broadcast Products Company will 
introduce their new AR -1000 series 
Broadcast Automation System, fea- 
turing a digital programmer capable 
of controlling 10 or more sources 
with provisions for automatic real - 
time news network joining. 

Other new items will include an 
all solid -state 10 channel audio 
switcher control monitor unit, a pro- 
grammable digital clock with nixie 
readouts and an automation produc- 
tion unit for recording 25 cycle cue 
tones with stereo program line 
filters. 

The digital clock is reported to 

have an accuracy of two seconds per 
year and has complete programming 
control of individual time -insertion 
events. The new BPC integrated cir- 
cuit will also be available. Booth 
No. 531 -S 

Switching On 

Telemet will show its vertical 
interval switcher, the SS -140. In- 
cluded will be a black burst gen- 
erator colorizer and a mixing ampli- 
fier. Also on display will be the 
RLS -100 which has ten inputs and 
ten outputs in the basic matrix but 
can be extended 1000 by 1000 and 
is intended to replace patch panels. 

The RLS -100 routing switcher 
features a fast lap time printed cir- 
cuit relays that enable the unit to 
be used on the air as a production 
switcher. Plug -in type relays allow 
audio and video switching on the 
same relay. The unit can be ex- 
panded by adding modules. Booth 
No. 217 -SP 

Dynair Electronics will show its 
VS- 121B -RS solid -state low cost 
switcher- fader. The device is de- 
signed for use in CATV local origi- 
nation and ETV and broadcast stu- 
dios. All control functions necessary 
for professional studio programming 
are included. 

And this year Dynair has added 
a special effects generator to its mini 
series line. The unit offers corner 
inserts, horizontal and vertical split 
screen presentations and wipes. It is 
designed for use in closed circuit, 
educational and industrial applica- 
tions. 

Dynair will be giving away free 
its new 51 -page book on video 
transmission techniques. Booth No. 
324 -SP 

McCurdy will show its new audio 
and distribution switching system. 
Other new products of interest will 
include the McCurdy production in- 
tercom system and monitor and pro- 
gram amplifiers. 

Also on display will be the new 
modular console for television audio 
production as well as standard mono 
and stereo consoles. Booth No. 326 - 
SP 

The Grass Valley Group, Inc. 
will present a complete line of video 
switching systems called the 1400 
Series. Greater flexibility and a 
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New 
Equipment 

wider range of prices than previously 
available Grass Valley equipment 
provide applications coverage with 
"off the shelf" designs. 

A major item in the line is their 
new programmable master control 
switcher. This device features auto- 
matic fades. And factory installed 
options include the Auto Black sys- 
tem which eases the burden on the 
switcher operator during panic pe- 
riods. Booth No. 219 -SP 

Trompeter Electronics will be dis- 
playing VHF and UHF switching 
matrices featuring a new stub cut- 
off design. Compatibility is main- 
tained both in 50 and 75 ohm con- 
figurations. 

Additional design features in- 
clude switch able parallel output 
connectors that permit on -site ex- 
pansion to any additional number 
of crosspoints without performance 
degradation or reduced RF switch- 
ing capability. Remote control of 
the switching matrixes can be per- 
formed by lighted pushbutton pan- 
els, preprogrammed sources or auto- 
matic computer outputs. Booth No. 
508 -S 

Microwave 
Lenkurt Electric Company will 

exhibit a microwave system designed 
for long -haul transmission of tele- 
vision signals. Designated the Len - 
kurt 75B, the heterodyne repeater 
system is all solid -state except for 
the traveling wave tube and operates 
in the 6825 to 7125 MHz band. 

The radio meets CCIR and NTSC 
requirements for both monochrome 
and color television and can accom- 
modate a television signal of 625 - 
line resolution. 

Lenkurt also will show their 
78B1 system designed to work in 
the studio- transmitter -link band 
(6825 to 7125 MHz) to carry a 
standard television signal and ac- 
companying FM program channels. 
Booth No. 507 -S 

Raytheon will display the Dual 
Link 2A hot -standby television mi- 
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crowave equipment providing auto- 
matic transmitter switching and du- 
plicated receiver protection for 
STL's. All solid -state, the 2A is a 
second generation addition to the 
KTR series. 

The company also will show their 
KTR 3A long haul heterodyne mi- 
crowave unit for transmitting up to 
1800 FDM channels. 

Other new Raytheon equipment 
will include the SSA -75 solid -state 
FM transmitter -receiver system ca- 
pable of providing broadcast quality 
audio program channels in radio or 
cable television systems. Booth No. 
207 -SP 

RHG Electronics Laboratory will 
unwrap their solid -state TV micro- 
wave systems which feature inte- 
grated, readily replaceable RF mod- 
ules, plug -in printed circuit cards 
and key -lock unattended operation. 

Known as the MRS -A series, 
these relay systems are available in 
FCC authorized bands, such as the 
1990 to 2110 and 6875 to 7125 
bands. Offering built -in ferrite iso- 
lators, the series also includes plug - 
in pre /de- emphasis and meets the 
EIA, CCIR and FCC standards. 
These systems are designed for rack 
mounted STL, remote TV pickup or 
inter -city relay. Booth No. 544 -S 

Lighting Up 
Berkey -ColorTran will show its 

new Maxi -Brute 6, which is suited 
for studio or field applications that 
require long throws. Maxi -Brute 
operates directly from 120 volts 
AC /DC and accepts 1000 watt 
PAR 64 "quartz" lamps with color 
temperatures of 3200 and 3400 de- 
gree Kelvin in three beam spreads. 
Other quartz lamps are available. 

In addition, the company will pre- 
sent their fresnel lens fixtures that 
are well ventilated and compact. 
Called the PUP, the unit features 
full focusing control and a positive 
locking device. 

Other new equipment includes 
their new Anti -G adjustable hanger 
support that will take up to 80 
pounds, a color media called Gela- 
tran and the Lumiscope. The last 
unit uses a screen process system 
for use in color programming. It 
can be used to project films, pic- 
tures and illustrations on the screen 
and is not affected by ambient light. 
And even with a low power source 

projection system, bright and uni- 
form pictures will be projected on 
the screen. Booth No. 303 -SP 

Kliegl Brothers will exhibit their 
Quartz Fresnel spotlight, the 44Q- 
10TVG. This instrument is designed 
to use Quartz- halogen CYX 2 KW 
lamps, which have a Kelvin temper- 
ature of 3200 degrees with an aver- 
age life of 200 hours. 

An interesting innovation in this 
unit's design is the focusing mech- 
anism. Using an offset focusing 
action, the control levers are hori- 
zontally mounted at the front and 
rear of the unit. They move a full 
90 degrees left to right, from full 
spot to full flood position. Booth 
No. 101 -SP 

Skirpan Electronics, Inc. will pre- 
sent their modular solid -state dim- 
mers. These units have power ca- 
pacities that range from 2 KW to 
12 KW for electronic lighting con- 
trol and relay rack mounting control 
panels. A special feature of these 
units is that they offer remote pre- 
setting and mastering of studio light- 
ing. 

Skirpan also offers modular dim- 
mer racks, packaged control stations 
and control panels for rack mount- 
ing plus cycle programmers for dis- 
play lighting. Booth No. 569 -S 

Sylvania Electric Products Inc. 
and their Lighting Products Division 
will be showing the Tungsten Halo- 
gen lamps designed for studio light- 
ing. Sylvania also will display over 
20 new types that have been in- 
troduced since the NAB convention 
in 1968. Booth No. 500 -S 

Towers 
Ft. Worth Tower Company, Inc. 

will exhibit AM -FM -CATV- Micro- 
wave towers. Included in the exhibit 
will be passive reflectors and equip- 
ment buildings. Booth No. 306 -SP 

Transmitters 
Collins Radio Company will offer 

the 831G -1 FM standard broadcast 
transmitter for the first time at the 
convention. The transmitter has a 
nominal output rating of 20,000 
watts. 

Also new at Collins is their Auto- 
Level Compression Amplifier and 
Peak Limiting Amplifier. They work 
together to provide automatic level 
control of program materials, per- 

BROADCAST ENGINEERING 

www.americanradiohistory.com

www.americanradiohistory.com


 

SO 

to 

When your 
dynamics are 

this good... 

50 50 too 

D224 E 

3,000 0,000 30p00 
Hz 

you have to 
make the best 

condensers 

ae 
50 - 
<6 

30 

20 

m 

O 
30 50 MO 200 500 2000 5000 10,00 

C451 E 

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 0° 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 permanent y 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 of the C-451E requires 7.5v operat- 
ing voltage, which is supplied via Phantom circuit. It 
permits central feeding via a two- conductor plus shield 
cable and eliminates the Lse of power supplies. 

Of course, we also 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 patten, and CK -9 shot gun (in- 
terference tube) attachment. 

MICROPHONES HEADPHONES 
DISTRIBUTED BY 

NORTH AMERICAN PHILIPS COMPANY, INC. 
100 EAST ana STREET, NEW YORK, NEW YORK 10017 

ARG CANADA DIVISION OF DOUBLE DIAMOND E'.ECTRONICS SCARBOROUGH. ONTARIO 
Circle Item 14 on Tech Data Card 
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New 
Equipment 

mit high average transmitter modu- 
lation, and minimize overmodula- 
tion. Both units employ the latest 
solid -state techniques. 

Also new this year is the 212V -1 

Broadcast Audio Console. All solid - 
state, the console has eight mixers 
and two metered program channels. 
And Collins rounds out their new 
equipment with the 900F -1 SCA 
monitor that is capable of monitor- 
ing and displaying the modulation 
characteristics and carrier frequency 
error of a 67KHz SCA subcarrier. 
Booth No. 224 -SP 

Marti Electronics will introduce 
their new all solid -state aural STL 
system. The system is specifically 
designed for AM broadcasting and 
is reported to meet or exceed all 
specifications required by the FCC. 

Operating on an output power of 
5 watts, the new system will be 
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using field proven varactor diodes. 
And other new equipment sched- 
uled for the Marti exhibit is their 
new 150 and 450 MHz remote 
pickup transmitters incorporating all 
solid -state audio circuits. 

A new Marti solid -state limiter 
amplifier also will be on display. 
Booth No. 300 -SP 

Amplifiers, Generators 
Sparta Electronic Corporation 

will display their model MAS -50 
stereo amplifier. The MAS -50 of- 
fers peak power output of 50 watts 
per channel. Also new is the MAS - 
500, which is identical to the MAS - 
50 but incorporates a small cue am- 
plifier. 

The monaural version of this se- 
ries, the MA -25 and MA -250, also 
will be shown. The MA series of 
monitor and cue amplifiers are of- 
fered in a standard rack panel. The 
Sparta complete line of audio equip- 
ment will be on display. Booth No. 
304 -SP 

Applied Electro Mechanics, Inc. 
will exhibit the AEM -VKA -1 Key- 
ing Amplifier. The unit features Ca- 
pacity for double reentry switching, 

AND NOW, 

30 

CHANNELS 

titling by video insert, headlines and 
inserts, circuit identification by in- 
sert, and live backgrounds can be 
added to announcers with black or 
chroma keying. 

The unit has dual isolated out- 
puts and complete remote and local 
control on clipping level and inter- 
nal- external keying. Booth No. 
540 -S 

Listec Television Equipment Cor- 
poration will show a range of new 
distribution amplifiers, special ef- 
fects generators and video test 
equipment. Also on display will be 
their lightweight camera, the random 
slide projector and the 16mm TV 
projector. Booth No. 528 -S 

Altec Lansing will have several 
new products to show. Among these 
will be their compressor amplifier 
that is all solid -state and is designed 
to operate in place of a booster am- 
plifier. The 9477 power amplifier, 
rated at 100 watts, also will be 
shown. 

Other new Altec Lansing equip- 
ment to be shown is their solid - 
state compressor amplifier, model 
9473A. It is designed on the con- 
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The new Mosley PBR -30 Remote Control System provides 30 metering positions and up 
to 60 individual control functions for either wire or radio (STL) service. Visit Booth 328 
in the Sheraton Park during the NAB Convention and see the new PBR -30 . . . or 
request Bulletin 225A from our Marketing Manager. Other bulletins are also available 
describing our complete line of remote control, STL, multiplex, and automatic transmitter 
logging equipment. 

Professional Products . . . for Profitable Broadcasting 

MOSELEY ASSOCIATES, INC. 
SANTA BARBARA RESEARCH PARK 

Circle Item 15 on Tech Data Card 

111 CASTILIAN DRIVE 
GOLETA, CALIFORNIA 93017 
(805) 968 -9621 
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sept of spectral separation. In ad- 
dition, their new model 9300 con- 
sole will be on display for the first 
time. It is of modular design, offer- 
ing 28 inputs and 24 output chan- 
nels. A new light type volume indi- 
cating device will be used in lieu 
of meters. The unit includes pre - 
amps, echo and cue facilities. Booth 
No. 309 -SP 

Rhode & Schwarz will exhibit 
their type SBTF TV channel signal 
generator, comprising two plug -in 
units -one for modulation and one 
for transmission. Also to be shown 
is the type SDFA TV signal gen- 
erator, a new demodulator, an os- 
cilloscope, and a TV Transposer 
Test Assembly. The test assembly 
includes a sweep generator, a re- 
ceiver, and visual display unit. 
Booth No. 525 -S 

Belar Electronics Laboratory, 
Inc. will introduce their new RFA -1 

RF Amplifier as well as a host of 
other new pieces. The TVM -1 Tele- 
vision Modulation Monitor will be 
on display, along with the AMM -1 
AM frequency and modulation mon- 
itor, the MML -1 "Mod Minder," 
and a VPM -1 Peak Indicating Me- 
ter. 

The Mod Minder is a new con- 
cept in automatic broadcast control. 
It features complete modulation 
level control. It controls the level of 
peak modulation at a preset value. 
The AMM -1 is designed especially 
for the AM broadcaster and features 
solid -state and flasher circuitry. The 
RFA -1 allows off -the -air monitor- 
ing. Booth No. 562 -S 

Cohu Electronics, Inc. will in- 
troduce the 2600 series background 
generator which provides a com- 
posite and /or non -composite video 
signal which is adjustable from 
mono -black through all shades of 
gray to white and all the colors of 
the NTSC color spectrum. 

A remote control panel provides 
finger -tip selection of monochrome 
or color and the adjustment of hue, 
saturation and luminance. And the 
circuit module plugs into a frame 
that occupies a small vertical space 
in a standard 19 -inch rack. 

Cohu also will show their new 
sync generators of the 2600 series. 
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These generators conform to FCC 
and EIA specifications. Booth No. 
552 -S 

Camera Accessories 

Boston Insulated Wire & Cable 
Co. will show their TV -8I N minia- 
ture camera Cable designed for ap- 
plications that require a light weight 
cable. It is compatible with the stan- 
dard TV -81N cable since the con- 
figurations are identical. 

Insertion loss of the miniature ca- 
ble is reported to be two and a half 
to three times that of the standard 
TV -8 I N cable. And standard fit- 
tings are available which permit ca- 
ble assemblies to be made with the 
TV -85C connectors and connect di- 
rectly to existing cameras and ca- 
bles. Booth No. 314 -SP 

Camera Accessories 

Tele -Cine Inc. will show several 
new products headed by the Schnei- 
der 11 to 1 f/2.1 Varigon zoom lens 
for broadcast plumbicon color cam- 
eras. The lens are available for all 
broadcast color cameras. 

Additional products on display 
new at Tele -Cine will be the model 
5404 Tele -Tec programmer for 
editing on quadraplex video tape re- 
corders. Also available will be the 
Tele -Log model 404 accessory that 
allows creative editing on quadra- 
plex video to be done on kine, film 
or slant track video tape. 

Video tape search and control 
equipment on display will include an 
automatic search and cueing unit 
with control search panel that allows 
preselecting of up to 10 spot cues 
on and video tape. 

Another new piece will be their 
Sondor 16/35 mm magnetic 
sprocket recorder /reproducer de- 
signed for full interlock with any 
standard film camera, projector, dis- 
tribution system, sync signal, video 
tape recorder, and other units. 
Booth No. 542 -S 

Power Optics, Inc. will display 
operating models of their servo 
driven sliding carriage assemblies 
for Angenieux 10 x 18 J1 f/2.2 
Plumbican Zoom Lens /Norelco PC 
60 and PC 70 broadcast cameras. 
Also included is a zoom rate con- 
trol unit designed to replace the pan 
bar for standard panning heads, a 
shot box with focus control and a 

new air pedestal with provisions for 
optional addition of power assis- 
tance for elevation and servo con- 
trol for camera height. Booth No. 
555 -S 

Davis & Sanford will display their 
new ETVG -W tripod that is spe- 
cifically designed for educational 
television and other CCTV installa- 
tions. The tripod is made of alumi- 
num and features accommodations 
for CCTV viewfinder cameras 
weighing less than 100 pounds. It 
is portable and can be folded with- 
out removing the wheels. 

The unit has a gear driven ele- 
vator column that slides on nylon 
sleeves, and utilizes a self -locking 
gear mechanism that keeps the cen- 
ter post in position regardless of the 
weight on the tripod head. Booth 
No. 527 -S 

The Arriflex Corporation of 
America will exhibit several new 
products. Among these will be a pre- 
cision tuning fork motor control for 
the Arriflex 16BL camera. Also, 
they will show the new behind -the- 
lens exposure control for this cam- 
era. 

The exhibit also will feature the 
Arriflex Mark 11 amplifier, the 
16BL tripod and a new offset view- 
finder. Booth No. 311 -SP 

New Sounds 

Gotham Audio Corporation will 
introduce the Neumann FET -80 se- 
ries condenser microphones that fea- 
ture "phantom" powering. One 
power supply serves up to 40 of 
these new mikes through existing 
mike outlets without wiring changes. 
Seven models of this series will be 
on display. 

The new Gotham wall mounted 
loudspeaker system containing two 
30 -watt amplifiers will be shown. 
Also, they will show the EMT 970 
Audio Delay Unit. which makes it 
possible to delay secondary audio 
frequency signals by given periods 
in relation to the primary signal. 

Other new units include: EMT 
156 PDM Compressor, ME 202B 
and ME 104 Wow and Flutter 
Meters, and the ME 301 Wave 
Analyzer. The ME 301 is fully tran- 
sistorized and is suitable for vibra- 
tion investigations in a range from 
I to 330 Hz. Booth No. 310 -SP 
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Suburban Sound, Inc. will dis- 
play several new electronic devices 
for the recording industry. Included 
will be a solid -state mixer, a re -mix 
module for use with 8 channel re- 
corders to yield a mono two track 
monitor signal, and a retroflex 8 

channel record /play electronics sys- 
tem for existing multi -channel re- 
corders. Booth No. 531 -S 

Stanton will display their heavy 
duty model 500A stereo cartridge 
for constant handling applications. 

The 500AA and 500E also will be 
introduced. They are high compli- 
ance, low -mass styli types for appli- 
cations that demand low tracking. 

This group offers wide, flat fre- 
quency response and are available 
in either conical or elliptical stylus. 

Stanton also will exhibit the 681 
calibration standard series. The 
681A is designed as a primary stan- 
dard in system checkouts for linear- 
ity and equalization. The 681EE is 

designed for low distortion tracking 
with minimum stylus force, regard- 

The Spotlight Is on 

Superior Tape Cartridge Recording 
and Playback Equipment: 

CI 

Model 500 C 

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 

Lip 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 4C0 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. f designer /producer 
of broadcast quality cartridge tape equipment.... worldwide! 

BROADCAST ELECTRONICS, INC. 
1 

8810 Brookville Road, Silver Spring, Maryland 20910; Area Code 301, 588 -4983 
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less of the velocity or the distance of 
the groove from the center. Booth 
No. 574 -S 

Johnson Electronics, Inc. will in- 
troduce their SCA multiplex transis- 
torized equipment for the back- 
ground music industry. Featured 
will be multiplex receivers, an edu- 
cational demonstrator, audio ampli- 
fiers and an antenna preamplifier. 
Booth No. 315 -SP 

Other Equipment 
Tracor will show equipment for 

television broadcasters that synchro- 
nizes multiple remote video sources 
to a master location. These remotes 
are both raster -locked and color 
phase -locked. This allows inserts, 
fades, and split screen operation. 

Tracor television equipment per- 
mits any number of remotes to be 
locked to the master and requires 
only a single class D telephone line 
in addition to normal video link. 
Booth No. 539 -S 

Cooke Engineering Company will 
show their two new additions to 
their coaxial patching jack line. Co- 
patch 2 -2A is a double, non-nor- 
mailing, terminating jack that will 
terminate two live standby equip- 
ments at a patch field where they 
will be immediately available in 
event of equipment failure. 

The Copatch 2 -2 is a non- termi- 
nating, non -normalling, double co- 
axial patch jack that may be used 
in trunk lines and with test equip- 
ment. Booth No. 537 -S 

Microwave Associates, Inc., 
Communications Equipment Divi- 
sion will display its new solid -state 
television relay and wireless micro- 
phone equipment. 

Highlighting the exhibit will be 
the company's "B" line Fixed and 
Portable FM television relay systems 
for stable color television relay in 
STL, Dual STL, TSL and intercity 
applications. Microwave Associates' 
solid -state equipment is frequency 
stable with no klystrons to tweak 
and no high voltages. 

In addition to the `B" line TV 
relay links, Microwave Associates 
will display its new PORTA- 
MIKETJ1 subminiature solid -state 
FM wireless microwave transmitter. 
Designed for professional use, 
PORTAMIKE transmits the entire 
audible spectrum with high fidelity. 

BROADCAST ENGINEERING 
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When Stanton engineers get together,they draw the line. 

The frequency response curve of the new Stanton 681 
Calibration Standard is virtually a straight line from 
10. 20,000 Hz. 

That's a guarantee. 
In addition, channel separation must be 35 dB or 

greater at 1,000 Hz. Output must be 0.8 my /cm /sec mini- 
mum. 

If a 681 doesn't match these specifications when first 
tested, it's meticulously adjusted until it does. 

Each 681 includes hand- entered specifications that 
verify that your 681 matches the original laboratory stand- 
ard in every respect. 

Nothing less would meet the needs of the professional 
studio engineers who use Stanton cartridges as their ref- 

erence to approve test pressings. They must hear exactly 
what has been cut into the grooves. No more. No less. 

But you don't have to be a professional to hear the 
difference a Stanton 681 Calibration Standard will make, 
especially with the "Longhair" brush which provides the 
clean grooves so essential for clear reproduction. The im- 
provement in performance is immediately audible, even 
to the unpracticed ear. 

The 681 is completely nett, from its slim -line config- 
uration to the incredibly low -mass moving sys- 
tem. The 681A with conical stylus is $55.00, the 
681EE with elliptical stylus, $60.00. 

For free literature, write to Stanton Mag- 
netics. Inc., Plainview. L. L, N. Y. 

w nurt ma 
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transmitter 
redundancy... 
t00% 
transmitter 
standby... 
Off -air time -even just when switching from 
main transmitter to standby -is one budget - 
spoiler that parallel operation can take care 
of once and for all. Our parallel VHF -TV's 
have been logged at 150,000 hours of com- 
bined operation -with less than 60 minutes 
off -air! 

But that's only one of the budget advan- 
tages of parallel operation. 
Consider initial cost. If you bought a 25KW 
main and a 25KW standby, you would invest 
about $279,000. Reduce the standby power 
to 12.5KW and you would still spend about 
$245,000. But a pair of RCA transmitters - 
parallel mains for 25KW -cost only about 
$237.000. 
Consider day -to -day costs. In many areas, 
operating costs, maintenance costs, power 
costs, tube costs all drop markedly. (See 
new brochure for substantiating data) 
Consider performance. Parallel operation 
assures 100 °%o redundancy for full -time 
dependability. By diplexing two transmitters 
you gain a standby "hot" exciter that is 
ready to go when needed. And. of course, 
with RCA transmitters you deliver superior 
monochrome and color pictures all the time. 

We've worked out a number of standard 
packages that meet most of the standard 
requirements. For low -band systems, we 
offer parallel 6KW, 12.5KW, or 15KW's. For 
high band, channels 7 -13, we offer parallel 
5KW, 12.5KW or 25KW systems. 

As soon as you're ready for "paralleling" 
call your RCA Broadcast Representative. 
Or write for our new brochure to RCA 
Broadcast Equipment, Bldg. 15 -5, Camden, 
N. J. 08102. 

RC,. 
Broadcast 
Equipment 
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ITT PREMIUM DUTY 
TRANSMITTING TUBES 
There when you need them 
Communications has been our business for almost 
fifty years. We understand what it means to run at 

reduced power when you lose a transmitting tube and 
we have what it takes to get you back to full power 
faster. What's more, mesh cathode construction and 
double vacuum processing used on all of our newer 
tube types is designed to keep you at full power longer. 

A partial listing of the popular types of ITT tubes 
available appears below. Call or write for a complete 
catalog and the name of the nearest ITT Regional 
Tube Specialist. He's prepared to discuss ahead of 
time the means for delivering factory fresh tubes to 
you when you need them fast. ITT Electron Tube Di- 

vision, P.O. Box 100, Easton, Pa. 18042. Telephone 
Area 215 252 -7331. 

F-6696A F-7482 
F-6697A F-8388 

F-8550 
F-7007 

8161/3CX2500A3 8242/3CW5000A3 
8162/3CX3000F7 8251/3CX2500F3 
8238/3CX3000A1 8169/4CX3000A 
8239/3CX3000F1 8170/4CX5000A 
8240/3CW5000A1 8171 /4CX10,000D 
8241 /3CW5000F1 8281 /4CX15,000 

lkßgooth5ó 
See` jt e 00010 

ELECTRON TUBE DIVISION ITT 
Circle Item 17 on Tech Data Card 
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NAB Exhibit 
Listing and 

Booth Numbers 
Don't get lost in the exhibit area 

or wander in circles for hours. 
The following is a list of NAB 

exhibitors who had confirmed res- 
ervations for booth space by the 
Broadcast Engineering March issue 
deadline. Note that exhibitors' booth 
numbers are followed by the letter 
"S" for the Shoreham Hotel or an 
"SP" for the Sheraton Park Hotel. 

A 
Addressograph- 
Multigraph Corp. 
Booth No. 522 -S 
AEC Veritas 
Booth No. 568 -S 
Albion Optical Co. 
Booth No. 320 - SP 
Alford Mfg. 
Booth No. 203 - SP 
Alma Engineering 
Booth No. 533 - S 

American Electronic Labs 
Booth No. 506 -S 
Ampex Corp. 
Booth No. 200 - SP 
Ampex Storage 
Booth No. 200A - SP 
Anderson Labs 
Booth No. 537 -S 
Andrew Corp. 
Booth No. 208 - SP 
Angenieux Corp. 
Booth No. 518 - S 
Applied Electro Mechanics 
Booth No. 540 -S 
Arriflex Corp. 
Booth No. 311 - SP 
Audio Devices Inc. 
Booth No. 501 -S 

B 
B &K Co. 
Booth No. 543 - S 
Ball Bros. Research Corp. 
Booth No. 321 - SP 
Bardwell and McAllister 
Booth No. 566 - S 
Belar Electronics 
Booth No. 562 -S 
Berkey Colortran 
Booth No. 303 - SP 
Boston Wire and Cable 
Booth No. 314 - SP 
Brand Rex Div. 
Booth No. 559 -S 
March, 1969 

Broadcast Electronics 
Booth No. 205 - SP 
Broadcast Products 
Booth No. 531 -S 

C 
CBS Labs 
Booth No. 105 - SP 
CCA Electronics Corp. 
Booth No. 216 - SP 
Central Dynamics - 
Videometrics, Inc. 
Booth No. 517 - S 

Century Lighting Co. 
Booth No. 209 - SP 
Cronolog Corp. 
Booth No. 220 - SP 
Cleveland Electronics, Inc. 
Booth No. 212 - SP 
Cohn Electronics 
Booth No. 552 - S 
Collins Radio 
Booth No. 225 - SP 
Conrac Div. 
Booth No. 102 - SP 
Continental Electronics Mfg. Co. 
Booth No. 224 - SP 
Craftsman 
Booth No. 510 -S 

D 
Davis and Sanford Co. 
Booth No. 527 - S 

Delta Electronics 
Booth No. 557 - S 
Dresser Industries 
Booth No. 313 - SP 
Dynair Electronics Inc. 
Booth No. 324 - SP 

E 
Eastman Kodak 
Booth No. 526 - S 

Eemcee 
Booth No. 326 - SP 
Effective Communications 
Booth No. 327 - SP 

F 
Fairchild Recording 
Booth No. 218 - SP 
Filmline Corp. 
Booth No. 573 -S 
Ft. Worth Tower Co. 
Booth No. 306 - SP 
Front Projection Corp. 
Booth No. 538 -S 

G 
Gates Radio Co. 
Booth No. 213 - SP 
Gauss Electro- Physics 
Booth No. 550 -S 
General Camera 
Booth No. 541 - S 

General Electric Co. 
Booth No. 210 - SP 
Gotham Audio Corp. 

Booth No. 310 - SP 
Grass Valley Group Inc. 
Booth No. 219 - SP 
Gray Research 
Booth No. 563 -S 

H 
Harwald Co. 
Booth No. 318 - SP 
Houston Fearless Corp. 
Booth No. 307 - SP 

I 
I.G.M. 
Booth No. 317 - SP 
International Video Corp. 
Booth No. 530 - S 
ITT Electronics 
Booth No. 560 -S 

J 
Jamieson Film 
Booth No. 572 -S 
Jampro 
Booth No. 305 - SP 
Jerrold Corp. 
Booth No. 510 - S 

Johnson Electronics 
Booth No. 315 - SP 

K 
Kahn Research 
Booth No. 523 -S 
Kaiser CATV 
Booth No. 512 -S 
Kalart 
Booth No. 567 - S 
Klieg) Bros. 
Booth No. 101 - SP 

L 
Lenkurt Electronic 
Booth No. 507 -S 
Listec TV Equipment 
Booth No. 528 -S 
LTV Ling Altec 
Booth No. 309 - SP 

M 
MaCarta Inc. 
Booth No. 319 - SP 
Marconi Instruments 
Booth No. 534 - S 

Marti Electronics 
Booth No. 300 - SP 
McCurdy Radio 
Booth No. 325 - SP 
McMartin Industries Inc. 
Booth No. 211 - SP 
Memorex Corp. 
Booth No. 529 - S 

Microwave Associates 
Booth No. 502 -S 
D. B. Milliken 
Booth No. 553 -S 
Minolta Corp. 
Booth No. 545 - S 
Mole- Richardson 
Booth No. 556-S 
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Mosley Electronics 
Booth No. 328 - SP 
MVR Corp. 
Booth No. 570 -S 

N 
Nippon -Columbia 
Booth No. 547 -S 
Norelco 
Booth No. 223 - SP 
Nortronics Co. 
Booth No. 513 -S 

o 
Optical Coating Lab 
Booth No. 532 -S 

P 
Paillard Inc. 
Booth No. 546 - S 

Phillips Broadcast Equipment 
Booth No. 206 - SP 
Power Optics 
Booth No. 555 - S 

Q 
Quick -Set, Inc. 
Booth No. 521 - S 

Q -TV 
Sales and Distributing 
Booth No. 302 - SP 

R 
Raytheon Co. 
Booth No. 207 - SP 
RCA Broadcast Systems 
Booth No. 100 - SP 

RCA Components 
Booth No. 104 - SP 
R.H.G. Electronics 
Booth No. 544 - S 

Richmond Hill Labs 
Booth No. 503 -S 
Riker Video 
Booth No. 215 - SP 
Rohde and Schwarz 
Booth No. 525 - S 

Rohn Systems Inc. 
Booth No. 308 - SP 
Rust Corp. of America 
Booth No. 214 - SP 

s 
Scantlin 
Booth No. 511 - S 

Schaefer Electronics 
Booth No. 223 - SP 
Scully Recording 
Booth No. 565 -S 
Seeburg 
Booth No. 535 -S 
Shibaden Corp. 
Booth No. 323 - SP 
Shure Bros. 
Booth No. 301 - SP 
Skirpan Electronics 
Booth No. 569 - S 

Sony Corp. 
Booth No. 221 - SP 
Sparta Electronics 
Booth No. 304 - SP 

This is the most expensive 
turntable you can buy. 

Also the cheapest. 
Its a simple matter of economics. And quality. 
At $1350, the EMT -930st Turntable costs considerably more than any other 

turntable. But, for your money, you get a precision -made turntable that really 
slashes maintenance costs because it's virtually trouble -free. ( "Still in excellent 
condition despite ten years of hard use," says one pleased radio station. *) 

Typically, you get ± 0.035% rms flutter; low, low rumble; and you can cue to 
any beat or syllable with a wow -free start from the world's only remote -controlled 
turntable. 

A lot of broadcasters must think 
now, there are more than 10,000 in 
use throughout the world. We know 
of only one greater value: our bro- 
chure. It's free. Send for it today. 

Name of this and other station users on request. 

the EMT -930st is a smart investment. Right 

AUDIO CORPORATION 
2 WEST 46 STREET. NEW YORK. N Y. 10036 (212) CO 5.4111 

1710 N. LaBREA AVE., HOLLYWOOD. CA 90046(213) 874.4444 

Circle Item 21 on Tech Data Card 
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Spindler and Sauppe Inc. 
Booth No. 561 -S 
Standard Electronics 
Booth No. 312 - SP 
Stanton Magnetic 
Booth No. 574 -S 
Stranger Assoc. 
(Bauer Elec.) 
Booth No. 316 - SP 
Swancor 
Booth No. 515 -S 
Sylvania 
Booth No. 500 -S 

T 
Tapecaster TCM 
Booth No. 520 - S 

Tape -Athon 
Booth No. 514 - S 
Tektronix Inc. 
Booth No. 201 - SP 
Tele -Cine Inc. 
Booth No. 542 - S 
Telemation, Inc. 
Booth No. 536 - S 
Telemet 
Booth No. 217 - SP 
Telepro Industries 
Booth No. 554 - S 
Telesync Corp. 
Booth No. 226 - SP 
Telex Communications Div. 
Booth No. 548 - S 
3 -M Company 
Booth No. 106 - SP 
Tracor Inc. 
Booth No. 539 -S 
Trompeter 
Booth No. 508 - S 

U 
Utility Tower 
Booth No. 204 - SP 

V 
Varian Associates 
Booth No. 524 - S 
Vega 
Booth No. 212A - SP 
Vikoa, Inc. 
Booth No. 504 - S 
Visual Electronics 
Booth No. 103 - SP 
Vital Industries Inc. 
Booth No. 322 - SP 

w 
Ward Electronics 
Booth No. 519 - S 

Westel Co. 
Booth No. 558 -S 
Wilkinson Electronics 
Booth No. 516 - S 

z 
Zoomar TV 
Booth No. 505 - S 
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Not enough 
megahertz 

hurts! 

March, 1969 

That's why the big switch is to 
Superior Continental's Extended 
Spectrum Coaxials. The extended - 
range coaxials with the extra 84 MHz 
at the top. And no discontinuities 
anywhere. 

Don't cut yourself out of future 
revenues by installing just standard 
coaxials. 

Not when you can have Superior 
Continental's Extended Spectrum 
Coaxials. The ones with the built -in 
future. 

With room for additional CATV 
channels. Broader ETV and ITV 

programming. More CCTV for busi- 
ness and industry. Data transmission. 
Remote control telemetering. Alert 
and alarm systems. Traffic and high- 
way control networks. 

Extended Spectrum Coaxials are 
available now in the right construc- 
tion for your next application. With 
exclusive CoppergardTM or Aluma- 
gard® shielding. In aerial or direct 
burial types. 

Get the total megahertz range you 
need for tomorrow, today. Install 
Extended Spectrum Coaxials. By 
Superior Continental. 

For information and prices, write or call: 
Superior Sales and Service Division 
P. O. Box 2327 Hickory, North Carolina 28601 
Phone 704/328 -2171 

SUPERIOR ' CONTINENTAL 
CORPORATION 

Superior Continental's 
Extended Spectrum Coaxials 
provide continuous transmission 
to 300MHz and beyond! 

Circle Item 18 on Tech Data Card 
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The Stew In Homebrew 

Switcher Tightens Quality Control 

Panels removed from switcher control c3nsole, showing control logic (lower 
left), touch plate (center), and audio ampifier circuits at upper and lower right. 

40 

By Wayne Simister 

Instructional television is a com- 
plicated art. Complicated because of 
multiplicity of diverse operational 
tasks that need to be performed in 
short order, yet the product must 
be an art since nearly all program- 
ming is "homebrew." And if this 
weren't enough, it often must com- 
pete with its commercial counter- 
part for viewers. 

Five years ago the University of 
Utah designed and put into opera- 
tion an automated distribution 
switcher. But its success was not 
simply because it was automated. 

The success or failure of the in- 
structional television system is not 
necessarily gauged by the amount of 
equipment it can get installed and 
operating, but the ingenuity and ef- 
fectiveness with which equipment 
and capability meets the needs of 
education. Typically, the good pres- 
ent -day educator has little time to 
re -adapt to the television medium. 
It is, rather, how well the television 
medium can adapt to the instructor 
and students. Experiments in in- 
structor- director television' (the in- 
structor switching cameras while at 
his teaching desk) have demon- 
strated tremendous potential for cut- 
ting instructor rehearsal time in the 
studio and bringing about unprece- 
dented freedom to the studio situa- 
tion. 

The automated distribution sys- 
tem has demonstrated an ability to 
accurately and simultaneously dis- 
tribute several programs. Valuable 

'Supervisor, University of Utah, 
Instructional Television 
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student and instructor class time 
lost due to manual switching errors 
has been virtually eliminated. 
Tighter quality control, uniform 
spread of personnel work load, in- 
stantaneous response to last minute 
change because of machine failure 
or program change, and reduced 
work force are a few of the other 
advantages of the system. 

Since the switcher "punches -up" 
both video and audio into and out 
of programs automatically, one op- 
erator easily handles all program- 
ming, cueing, and rewinding of vi- 
deotapes. It has been observed that 
the busiest and most frantic mo- 
ments are getting "in" and "out" of 
the programs. It requires split -sec- 
ond accuracy, and usually one per- 
son for each distribution channel 
position, especially if the patching 
method is utilized. With the auto- 
mated switcher taking over this 
task, the operator is released for 
the more important job as overseer 
to assure quality and correctness. 
In his other duties, he is working on 
up- coming programs, rewinding vid- 
eotape machines, and cueing -up 
programs. Since each block of pro- 
grams can be preset to start up to 
one hour in advance, checks and 
double- checks are in order. Once 
set, the operator is cleared for the 
more important tasks that seem to 
come up at a program start, a time 
when "if anything can go wrong.. 
it will ". 

The University operates almost 
four miles of television distribution 
cable. It has at this facility two ex- 
perimental low power UHF tele- 
vision transmitters, several radio - 
frequency cable transmitters, and 
directly fed classrooms. University 
instructional programs as well as 
programs for two surrounding 
school districts are broadcast on the 
low power UHF transmitters. Al- 
ready, plans are on the drawing 
board for microwave distribution, 
computer linkup, and connection to 
the state -wide VHF, KUED trans- 
lator network.- 

The automated switcher is a 

crossbar switcher operated by the 

March, 1969 

campus bell system, clock timers, or 
dial access command. It has eigh- 
teen inputs, twelve of which are for 
videotape machine operation. Other 
inputs are for live studios, film 
chains, and an indentification slide 
channel. There are IS output chan- 
nels. With plans for the future as 

extensive as they are, this switcher 
probably will reach full capacity in 
less than one year. 

Switcher Operation 

The switcher automatically chan- 
nels low background music into the 
distribution channels prior to pro- 
gram start. When the classroom bell 
rings, videotape records start, the 
music fades, and a switch to the 
program is made. At the conclusion 
of each program, the switcher will 
automatically return the distribu- 
tion channel to an identification 
slide. If desired, a recorded identi- 
fication or message of varying 
length can be made at the end of 
the program. 

Not all programs are started from 
the school bell system. Where a dif- 
ferent time schedule for playback 
is necessary, one of two clock tim- 
ers or an external command source, 
such as a dial access, is employed. 

Essentially, the switcher is pro- 
grammed up to one hour in advance 
by two selector switches. One switch 
determines whether bell, clock, or 
external trigger is used. Another de- 
termines which input channel is to 
be selected for distribution. The one 
hour advance programming capabil- 
ity has proved to be adequate and, 
in fact, desirable, since variables 
such as tape machine breakdown 
would complicate programming if 
made much further in advance. 

Motion picture films, like video- 
tape machines, can be run directly 
and automatically into any channel 
without going through other pro- 
gram switchers. The video identifi- 
cation slide lamp is automatically 
turned on a few minutes prior to 

program release times; and various 
warning systems indicate proper op- 
eration of the UHF transmitters, 
failure of the background music, 
and program releases made by the 
switcher. It is not within the scope 
of this article to cover all of the 
circuits involved, but rather to dis- 
cuss those which would be of gen- 
eral interest to the engineer and 
technician. 

All circuits including audio and 
video amplifiers were fabricated by 
our own personnel to meet space 
requirements and needs of the 
switcher. All circuits are placed on 
plug -in boards for ease of mainte- 
nance. Whenever possible, boards 
were wired so that each is inter- 
changeable. Duplicate boards in 
critical areas and two power supply 
assemblies are available. 

In order to compromise between 
cost and reliability, as much logic 
and switching is performed by solid - 
state circuitry as is practical. Relays 
were incorporated in the crossbar 
portion of the switcher for economic 
reasons. Some 300 relays are re- 
quired to switch audio, video, and 
indicator lamps. Had solid -state 
switching been employed, it would 
have cost three times as much. 
Other relays are used to control 
AC power. 

Power Supply Assembly 

Special note should be made re- 
garding the interconnection of one 
supply to another. The 6.3 V.A.C. 
supply for indicator lamps connects 
to the -20 volt regulated supply 
on the -20 volt side. This allows 
the silicon controlled rectifier indi- 
cating lamp circuits to function 
properly. Such a circuit is shown 
in Figure 4. A separate supply is 

used for the capacitance touch -plate 
monitoring system. This supply is 
linked to the hot side of the AC 
line via a low amperage fuse and 
isolated from all other supplies and 
ground connections. 
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Tape Start And 
Program Generators 

Several delay circuits precisely 
control different cycles within the 
switcher. One of these delays allows 
the videotape machine to stabilize 
after AC power is applied to the 
recorder. It was found that the Am- 
pex VR660B has fully stabilized 
after fifteen seconds (See Figure 2). 

A Schmidt trigger (Q2 and 03) 
was used to minimize temperature 
drift. A -20 volt pulse causes Q1 
to discharge the 1,000 ufd. capaci- 
tor. It is the re- charging of this 
capacitor through the 50K variable 
resistor that determines the correct 
delay. 

A tape start pulse is immediately 
produced at the emitter of 04. A 50 
ufd. capacitor integrates the leading 
edge of this pulse to shorten the 
pulse duration. After fifteen sec- 
onds, the monostable multivibrator 
(consisting of 05 and Q6) fires, pro- 
ducing a short pulse which later 
will be amplified and activate one 

-20V REGULATED 

SUPPLY 6A 

+20V NON- 

REGULATED 3A 

115 VAC 

ISOLATED 
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of the crossbar relays. Thus this cir- 
cuit develops a pulse first to start 
a videotape machine, then after a 
delay, develops a pulse to select that 
machine on the distribution chan- 
nel. One circuit is used for the bell, 
each clock, and the external start 
circuit. The pulse outputs go into a 
selector switch so that each distri- 
bution channel can be activated by 
any particular pulse generator. 

Bell Detector 

The class change bell is detected 
by a twin -T filter in Figure 3 de- 
signed at a center frequency of 3; 
510 hertz. This signal is superim- 
posed upon the AC line to ring 
bells on this campus. The signal is 
routed to the base of Q1. Q1 is 
biased slightly beyond its point of 
natural oscillation by means of R2. 
This 100K resistance value may 
have to be adjusted for individual 
gain characteristics of the transistor. 
Likewise, R1 should be selected to 
establish -10 volts at the collector. 

-20V 

f +20V 

6.3VAC 

SCR INDICATOR LAMPS 

TOUCH PLATE 

POWER SUPPLY 

-40V COMMON 

115VAC 

ISOLATED SUPPLY 

115VAC 

O HOT SIDE 

1/2 A FUSE OF LINE 

Fig. t Power supply configuration. 

When the bell signal is received, 
Q2 conducts on the positive half 
cycles, discharging Cl more rapidly 
than the 2700 ohm resistor in the 
collector circuit can charge the ca- 
pacitor. This results in a DC pulse 
which will trigger the class change 
bistable multivibrator. 

Class Change Bistable 

The purpose of this bistable is to 
attain a division by two of the bell 
signals. The automation panel must 
distinguish between a class start 
bell and a class end bell. This cir- 
cuit changes state each time the bell 
rings and produces a usable pulse 
only on every other bell. An indi- 
cator lamp switched on by a sensi- 
tive silicon controlled rectifier in- 
dicates which state the circuit is in 
and remains lighted during a class 
change. See Figure 4. 

The trailing edge (positive go- 
ing) pulse from the bell signal de- 
tector switches this circuit. This as- 
sures that the trigger occurs after 
the bell has ceased ringing. The neg- 
ative pulse appearing at the col- 
lector of 02 is used to fire the bell, 
tape start and program take gener- 
ator. 

Of special note will be capacitor 
Cl in this circuit. It prevents acci- 
dental triggering of the multivibra- 
tor by stray noise pulses sometimes 
developed by nearby AC switching 
transients. 

VTR Start -Stop 

A multivibrator similar to the one 
described for the class change bi- 
stable is incorporated for a pulse 
sensitive on -off switch to control 
AC power to the video tape ma- 
chine. A relay in one leg of the bi- 
stable circuit performs the AC 
switching. Remotely situated push- 
buttons alternately turn power off 
and on. 
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All Solid State Television Microwave Relay Systems 

For High Quality Color and Monochrome TV Links 

Use as rack mounted STL 

or Remote TV Pick -up 

or for Intercity Relay 

Meets EIA, CCIR, 

and FCC Standards. 

Available in all 

FCC authorized bands. 

High fidelity color. 

Built -in ferrite isolator 

All Solid State - easily replaceable RF Module 

High efficiency varactor multipliers 

Key lock for secure unattended operation 

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. 

Removable power supply module 

Plug in pre/ de- emphasis 

Plug in printed circuit cards 

Instant panel removal by finger tip fasteners 

N 

D--E RHG ELECTRONICS LABORATORY, INC. 

Circle Item 22 on Tech Data Card 

March, 1969 

94 MILBAR BOULEVARD 
FARMINGDALE, LONG ISLAND 
NEW YORK 11735 (516) 694 -3100 
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-20V BELL, CLOCK, 

OR EXTERNAL 

PULSE INPUT 

S 6800 

; 10K 

rt . 

100K 

HOT S I DE ---j 
115 VAC .01/600V 
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100 NF 

25V 

Q1 

6800 

1 000IrF Q2 

6V 
Q3 100 100K 

? 2200 

50K 

DELAY ADJ 

1 µF125V 

2200 

50 NF 

1K 25V 

6800 

1K 

20V 

4700 

1/25V 

1N34 

Ihr 
470K 

lOK 06 

5125V 

{ 47K 
10K 

6800 1K 

.01 

Fig. 2 Tape Start, program take delay and pulse generators. 

1 4700 

Q1 

2N2925 

1.5M 500 pF 1125V 

15K R2 Z 100K 

-moo 
MANUAL 10K 

4700 TRIGGER 

4700 1/25V 

12K 12K 

005 .005 

1K 

Rl = ADJUST VALVE FOR -10V AT CONNECTOR OF Ql 

Fig. 3 Bell signal detector. 

Q2 

2N2923 

27K 

TAPE START PULSE 
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- -20 

PROGRAM 

o TAKE 

PULSE 

1 
2700 

100 

-20 

TO CLASS rte- CHANGE 

BI STABLE 

Cl 
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5125V 

20V 
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A positive pulse from the tape 
start and (Figure 5) program take 
generator also controls the turn-on 
of this circuit. There is no provision 
for turning off this circuit by auto- 
matic control since videotapes are 
rewound immediately after play- 
back. 

Sync Pulse Detector 

The sync pulse detector provides 
a means for returning the distribu- 
tion channel to an identification 
slide after a program is finished. 
Each program is produced with a 
complete drop -out of sync at the 
end of the program. This detector 
senses the loss of sync and develops 
a pulse which automatically selects 
an identification slide. Refer to Fig- 
ure 6. 

Q1 acts as a high frequency am- 
plifier particularly sensitive to the 
15.75 kilohertz sync pulses. Q2 
changes this AC signal into a large 
DC pulse which is shaped and in- 
verted by 03. This pulse is directed 
to the identification channel relay 
amplifier to return the channel to an 
I.D. slide. This pulse is used to ac- 
tivate a warning signal circuit alert- 
ing the operator that a program has 
released from the switcher. 

Output Channel Relays 

The nature of this system re- 
quires that gap type relay switching 
be guaranteed. Any overlap of re- 
lay contacts as the new channel is 
selected up would cause a flash - 
through of video and audio infor- 
mation. In Figure 7, 01 and Q2 
form a circuit which is activated 
only when the previous relay has 
released. When the manual push- 
button is depressed, there is insuf- 
ficient current to pull in the relay. 

At the same time, the "take line" 
is now loaded heavily by the low 
impedance of the relay coil. This 
reduced current releases the pre- 
viously held -in relay. It is at this 

March, 1969 

-20V 

INDICATOR 

LAMP #47 
CGD 

6.3 VAC IG. E. 

CLASS START 

BELL PULSE 

15 

Q2 

2N3702 

!K C1 

.47,100v 

8200 

47K 

10K ¡ 10K 

1N34 

r . 

5'25V 

TO BELL 

SIGNAL DETECTOR - - 

Fig. 4 Class change bistable. 

2700 

IN3A 

47 

I 
5125V 

- 40v 
1500 

A.C. POWER 

CONTROL 

1N270 

(1-- MAGNECRAFT X-14 
LLLLl777 

25000 RELAv 

TO VI DEO 

TAPE 

RECORDER 

82K 

TAPE START-STOP SWITCHES 

Fig. 5 Videotape machine start -stop. 
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BELDEN...new ideas for moving electrical energy 

Al I 

Belden's systems 
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BELDEN' 

V 

0 0 
O'O 

savvy is straight dollars and cents 
There are two ways to sell wire and 
cable. Item by item without regard for 
the collective effect on economy and 
operation. And the Belden way: By ex- 
ploring the requirements of the entire 
electrical system to determine what 
package of wire and cable will give the 
best overall value for the dollar. We 
make every type of wire and cable used 
in broadcasting ... and are continually 
introducing new cable and wire innova- 
tions. Our Wire Systems Specialists 
often can suggest new types of cables 
that do a better job . . . or last longer 
. . . or give added value. Or provide a 

more economical put-up*. What better 
dollars and cents reason could there be 
to talk to the people who make all kinds 
of wire for all kinds of systems? Belden 
Corporation, P.O. Box 5070 -A, Chicago, 
Illinois 60680. Ask for our catalog, and 
the reprint article, "Key Questions 
and Answers on Specifying Electronic 
Cable." 

*For example: You can get Belden 
cables in a one -piece put -up. No extra 
splice due to the usual two -piece put - 

up. So: less installation time . . . less 
chance for trouble. 

Circle Item 23 on Tech Data Card 
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R1: 

R2 

time that the voltage on the "hold loads the "hold line ". This voltage 
line" now increases, because the is now sufficient to exceed the 
previously held -in relay no longer break -over voltage of zener diode 

1.4 V. PEAK 

TO PEAK 

VIDEO SIGNAL .001 2700 

+20V 

Q1 

2613702 

20v 

48 

4700 ? 4700 

4700 

01 

1 N4730 

(3.9V.1 

5125V 

THIS R SISTOR SELECTED 

FOR BIASING COLLECTOR OEQI AT -10V 
Ql2N1305 
Q22N1305 (SELECTED FOR HIGHEST GAIN.... HFE 120) 

Q32N2923 

Fig. 6 Sync pulse detector. 

R3 

1K 2W 

Q2 

1 2N3704 

161456 

HOLD LINE 

115 VAC 
ISOLATED 

PROGRAM TAKE PULSE 

4700 

560 

2w 

TAKE LINE 

RETURN TO 

IDENTIFICATION 

SLIDE PULSE 

2K 

1W 

Q3 

2N3704 

kMANUAL 

9 PUSH BUTTON 

-o 

100K 

RELAY 

NEON IND 

NE -2J 

100K 

o 

RELAY 

ETC 

RELAYS 

POTTER-BRUMFIELD 

KHP 17011,12VDC 

NEON IND 

NE -2J 

Fig. 7 Output channel relay schematic. 

D 1. Both 02 and 01 go into con- 
duction paralleling resistor RI 
across R3. This allows sufficient 
power to now pull in the newly se- 
lected relay. The new relay cannot, 
then, energize until the previous re- 
lay has released. 

03 acts as an amplifier for the 
program take pulse: or in the case 
of the identification channel, the 
sync detector pulse. This transistor. 
in effect, takes the place of the 
pushbutton in the automatic mode 
of operation. Although not shown 
on this particular diagram, the emit- 
ter of Q3 may be run to a selector 
switch which then directs the tran- 
sistor to the proper input channel 
relay. In this way, only one tran- 
sistor is needed to activate any one 
of the relays within the distribution 
channel bank. 

The indicator lamps for lighted 
pushbuttons share the same con- 
tacts as the "hold" contacts of the 
relay. The relay coil effectively 
shorts out the neon bulb when in 
the relaxed state. When energized, 
voltage flows to the lamp through 
the 100K resistor from the 115 
V.A.C. supply. Please note that this 
is an isolated supply. See figure 1. 

Touch Plate System 

A capacitance touch plate system 
used to monitor the outputs of each 
channel is shown in Figure 8. In 
this way, audio level, video level, 
and quality of the signal from any 
channel can be selected and viewed 
quickly. Although novel, it is the 
most used part of the switcher and 
is truly an effortless switching sys- 
tem which can be tirelessly used 
for hours. 

Unlike other touch plate systems, 
long control lines may be employed 
without additional circuits at each 
touch plate. Up to 100 feet of 
shielded cable will still give excel- 
lent sensitivity at all plates. It is 

important that an isolating capacitor 
be used at each plate location to 
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simultaneous record & play hack 

.plus dubbin 
w h Col l i ns new ('OIlÌpae! Tw i ntape System 
Collins' new Twintape System. completely solid -state and avail- 
able in monaural or stereo models, is the most convenient, flexible, 
and ea, v to operate cartridge machine on the market. The Twintape 
System consists of two units: the 642E Twintape Playback Unit, 
and the companion 216D Record Amplifier. Combined, these 
units permit: 

Playback on both cartridges simultaneously. 
Recording on one cartridge while playing the other. 
Dubbing from one cartridge to the other. 

Tape transport assemblies in the Playback Unit are easily re- 
moved. Rugged. direct -drive capstan motors eliminate flywheels, 
rubber belts. etc.. and produce extremely low wow and flutter. 
With extra heavy Mu -metal magnetic shields, the unit has very 
logs susceptibility to magnetic pickup of noise. Rear terminal 
strips provide for optional remote control, automatic sequencing of 
multiple machines, cue detector contact outputs, etc. Routine main- 
tenance of the Playback Unit may he performed in seconds. 

Cue tone oscillators, record level metering, operation 
controls, and an amplifier are contained in the ! 
216D Record Amplifier. One cue tone is 
standard, with option for three cue 
tones. The amplifier may he stacked 
compactly with the Playback Unit, or 
rack mounted with an optional adaptor. 

All Iwintape System electronic circuits ' ,fer 

are mounted on plug -in, etched epoxy boards. 

For a descriptive brochure on this new Twintape System, write 
or call Broadcast Communication Division, Collins Radio 
Company. Dallas.l'exas 75207. Phone (214) AD 5-9511. 

SEE THE 

Circle Item 24 on Tech Data Caro 
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prevent damage to the input transis- 
tor. 

Amplified, in phase feedback 
along the shield of the control line 
from the emitter of Q4 is used to 
effectively cancel line capacitance 
and thus increase sensitivity at the 
touch plate. 05 and Q3 act as pulse 
generators energizing the selected 
relay in the output channel. The 
operation of this bank of relays is 
identical to those described under 
"output channel relays." It is, how- 
ever. important to note that the 
power supply polarity is opposite 
and the transistor types are differ- 
ent. This power supply is shown in 
Figure 1. If the hot side of the AC 

line is not connected to the supply 
as shown, poor sensitivity will re- 
sult at the touch plates. 

Audio Playback 

Audio announcements are some- 
times desired at the ending or be- 
ginning of a program. Provision is 
made to automatically play these 
announcements without special tape 
preparations such as tone signals or 
conductive tapes. A silence- sensing 
circuit was used so that ten second 
pauses could be left between each 
announcement. These individual au- 

dio segments will then play in se- 
quence throughout the day to the 
channel so programmed .. . 

A bistable multivibrator consist- 
ing of 01 and Q2 can be manually 
controlled (Figure 9) by a momen- 
tary pushbutton switch or turned 
on by the sync detector or other 
pulse. When turned on (Q2 not 
conducting), the relay driver con- 
sisting of Q3 and Q4 energize the 
relay which applies AC power to 
the audio machine motor. Audio 
from the sound track is then am- 
plified by Q5, rectified by D1, and 
drives field effect transistor Q7 out 
of conduction. 

The resulting ground potential 

TOUCH PLATE SUPPLY 
-40V t 

680 2W 

1N4747 

500/25V 

Q2 

2N3702 

Q1 

2N3704 

1N4730 

4700 

TOUCH PLATE 

TSHIELDED 

CABLE 
001 100' OR LESS 

-20V 

680K 

15K 

10K 

4700 

2N2923 

Q5 

Q3 

2N3702 

100K 

INDICATOR 
NE -2 

100 

T5;25V 

ETC 

ETC. TOUCH 

PLATE 

SUPPLY 

COMMON 

RELAYS: 

POTTER BRUMFIELD 

KHP17DII, 12VDC 

Fig. 8 Touch plate monitor system. 
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voltage does two things. It keeps the 
relay energized by maintaining con- 
duction of 03 and 04; and, at the 
same time, grounds the base of 02 
via R1, causing 02 to go into con- 
duction. This turns off the bistable 
circuit, but the relay does not drop 
out until Cl has discharged suffi- 
ciently to allow the source voltage 
of the field effect transistor to re- 
turn to about -20 volts. At this 
point, Q3 and Q4 no longer can 
conduct and the relay is de -ener- 
gized. It is in this way that the 
motor of the tape player keeps run- 
ning until the conclusion of the an- 
nouncement and stops only after a 
five second pause. 

The audio can be switched by one 
of the relay contacts or by elec- 
tronic switching as was worked out 
in our case. In this way, background 
music can be switched back into the 
circuit after the audio message has 
played. 

Selector Switches 

Little attention has been given to 
this aspect. Choices will depend 
upon the needs of the facility. In 
general, provisions to disable cer- 
tain circuits such as the sync de- 
tector are desirable. Remotely re- 
ceived programs often have sync 
dropouts which would otherwise re- 
lease themselves from the switcher. 

Each facility will have its indi- 
vidual personality. The use of UHF 
transmitters, one of which is pro- 
grammed on a highly erratic sched- 
ule for two major school districts, 
relies heavily upon the timers, while 
the University generally follows the 
campus bell system. Both these 
cases are easily accommodated by 
the switcher. 

Often six to seven videotape re- 
corders are played through this au- 

tomated switcher at one time. Each 
program is precisely handled by the 
automatic switcher from moment of 
start to final closing credits. The 
error rate in switching has virtually 
been eliminated by reason that 
checks and double -checks can be 
made in the unhurried moments. 

Should all fifteen output channels 
be needed at one time, one opera- 
tor can comfortably handle the load. 
Yet, whether there be one or fifteen 
different programs, the student is 
unaware of the mechanics. 

I. See NAEB Journal, "Instructor- 
Directed Television" by Keith 
M. Engar and Dail Ogden, 
March -April, 1966. 

2. See Broadcast Engineering, June, 
1967, "The Utah ETV Net- 
work" by Dail Ogden and K. 
Dean Stephens 

AUDIO START 
TAPE 
PULSE 

5125V 5/25V 

6800 START-STOP 

TAPE 

AUDIO N-1 
INPUT 6800 1/25V 

20V 

o--.! MOTOR 

+oo-+a A. C. -- AUDIO 
SWITCHING 
CONTACTS 

20V 

ALL RESISTORS 112W, 10% 

ALL CAPACITORS IN PFD. 
Ql Q2 Q3 Q4 Q5 = 2N293 

Fig. 9 Audio announcement playback. 
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Attention TV Stations: 

We've got news for you! 
FILMLINE'S professional color film processors 

now available for TV NEWS 
The FILMLINE Models FE -30 and FE -50 are exciting new color film processors designed specifically for use 
in television station news departments. The design is backed by Filmline's reputation as the world's 
leading manufacturer of professional film processors for the commercial motion picture laboratory industry. 

Now for the first time the television industry can enjoy the benefits of professional caliber equipment 
incorporating exclusive FILMLINE features that have paced the state -of- the -art in commercial laboratories, 
at a cost lower than processors offering less. 

After you check these exclusive Filmline features you'll want 
to install a Filmline processor in your news department NOW! 

4 

MODEL FE -50: 
16 mm Color Processor 

for Ektachrome Film. Speed 
50 FPM. 

$22,500 

"FILMLINE OVERDRIVE FILM TRANSPORT SYSTEM" 

This marvel of engineering completely eliminates 
film breakage, pulled perforations, scratches and 

operator error. The film can be deliberately 
stalled in the machine without film breakage or 

significant change of film footage in solutions. 
The heart of any film processor is the drive 
system. No other film drive system such as 

sprocket drive, bottom drive or simple clutch 
drives with floating lower assemblies can give 

you the performance capability of the unique 
Filmline Overdrive Film Transport System. 

"TORQUE MOTOR TAKEUP" gives you constant film 
take -up and does not impose any stress or strain 
on the film itself. Completely independent of the 
film transport system. This FILMLINE feature is 

usually found in professional commercial pro- 

cessors but is incorporated on the FE -30 and 

All prices F.O.B. 
MILFORD, CONN. 

MODEL FE -30: 
16mm Color Processor for 
Ektachrome lilm. -Speed 30 
FPM. $16,400 

FE -50 models as standard equipment. Don't 
settle for less! 

"TEMP- GUARD" positive temperature control sys- 

tem. Completely transistorized circuitry insures 
temperature control to well within processing 
tolerances. Temp -Guard controls temperatures ac- 

curately and without the problems of other 
systems of lesser sophistication. 

"TURBO- FLOW" impingement dryer. Shortens dry - 
to -dry time, improves film results, and carefully 
controls humidity content of your valuable (and 

sometimes rare) originals. Immediate projection 
capability is assured because the film dries flat 
without the usual curl associated with other 
film processors. 

"ZERO DOWN TIME" The reputation of any film 
processor is only as good as its reliability. The 

combination of the exclusive and special added 
Filmline features guarantees trouble -free opera- 
tion with absolute minimum down -time and with- 
out continual operator adjustments. Recapture 
your original investment in 2 years on mainten- 
ance savings alone. Filmline's "Push the button 
and walk -away processing" allows inexperienced 
operators to turn out highest quality film. 
"MATERIALS, CONSTRUCTION AND DESIGN" All 
Filmline machines are constructed entirely of 
metal and tanks are type 316 stainless steel, 
heliarc welded to government specifications. The 

finest components available are used and rigid 
quality control standards are maintained. 

Compare Filmline features to other processors 
costing more money. Feature -by- feature, a careful 
evaluation will convince you that Filmline offers 
you more for your investment. 

Additional Features included in price of machine (Not as extras). 
Magazine load, daylight operation Feed -in time delay elevator (completely accessible) Take -up time delay 
elevator (completely accessible) Red brass bleach tank, shafts, etc. Prehardener solution filter Precision 
Filmline Venturi air squeegee prior to drybox entry Air vent on prehardener Solid state variable speed D.C. 
drive main motor Bottom drains and valves on all tanks Extended development time up to two additional 
camera stops at 50 FPM Pump recirculation of all eight solutions thru spray bars Temperature is sensed in 
the recirculation line All solutions temperature controlled, no chilled water required Built -in air compressor 

Captive bottom assemblies assure you constant footage in each solution Change over from standard develop- 
ing to extended developing can be accomplished in a matter of seconds Impingement dryer allows shorter put 
through time. 

Partial listing of Filmline Color Installations: - NBC- New York, 
NBC- Washington, NBC- Cleveland, NBC- Chicago, CBS & ABC Net- 
works, Eastman Kodak, Rochester. 
Laboratories: De Luxe Labs, General Film Labs (Hollywood), Pathe- 
Labs, Precision Labs, Mecca Labs, Color Service Co., Capital Film 
Labs, Byron Film Labs, MGM, Movie Lab, Lab -TV, Technical Film 
Labs, Telecolor Film Labs, Guffanti Film Labs. A -One Labs, All - 
service Labs, NASA Cape Kennedy, Ford Motion Picture Labs. 

TV Stations: WAPI -TV, KTVI -TV, WXYZ -TV, WTPA -TV, WBTV -TV, WEAT- 
TV, WMAL -TV, WSYR -TV, WDSU -TV, WVUE -TV, WJXT -TV, WTOP -TV, 
WAVY -TV, KTAR -TV, WTVR -TV, WFBC -TV. WMAR -TV, WCKT -TV, WAVE - 
TV, WCPO -TV, WAPA -TV, WCIV -TV, W11M -TV. WWL -TV KYW -TV KETV- 
TV, WNBO -TV, KSLA -TV, WSAZ -TV, WHP -TV, WHCt -TV, WfWO -TV. when you buy quality Filmline Costs Less" 

See Us at Booth 573, N.A.B. Show March 2:3 -26. Washington. D.C. 
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Getting it on the air 

SHIFTING TO 
STATION 

AUTOMATION 

By Morris Courtright. Jr.' 

A brief visit to the traffic and 
sales departments of a typical broad- 
cast station and observation of the 
massive paper work throughout will 
create a sense of impending catas- 
trophic failure in even the most 
casual system manager. Combined 
with those hectic moments that oc- 
casionally occur in the control 
room, spurred by the harried search 
for that seldom needed component 
and paced by the relentless march 
of the studio clock, the resultant op- 
erational environment bears close 
resemblance to an unrehearsed fire 
drill. 

Small wonder that prime time is 
occasionally filled with a lengthy 
silence and the front office must 
devise another new way to explain 
technical difficulties to a skeptical 
customer. As a result, station man- 
agement is blazing an ever widen- 
ing path to the doors of friendly 
computer salesmen, energetic equip- 
ment manufacturers and ingenious 
engineers. 

Tone -cued station automation 
equipment systems of a wide variety, 
ranging from home -brew projects 

'Consulting Engineer. 
San Jose, California. 
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to gleaming commercial products, 
have vastly eased the burden of 
"getting -it -on -the- air." Simultane- 
ously, accounting machines, from 
expanded desk calculators, through 
punch card systems to digital corn - 
puters, have assumed many of the 
mundane tasks of bookkeeping. Im- 
pressive solutions, and many times 
sophisticated equipment, but why 
haven't the "technical difficulties" 
and billing problems evaporated as 
expected? 

In both cases the machines are 
completely dependent on the qual- 
ity and timeliness of manual inputs. 
Rapid computation and automated 
customer billing are meaningless 
without complete, accurate spot log- 
ging. 

Smooth airing of program mate- 
rial will not reduce the penalty of 
using yesterday's spot, nor will it 
mitigate FCC distaste for an un- 
kempt, incomplete transmitter log. 
Dazzling claims and astounding 
computational feats serve only to 
confuse and compound a basic 
premise of any automated system: 
"Equipment usability and work 
quality are governed by the design 
of the man -machine interface." And 
the man -machine interface will not 
be satisfactory unless it is specific- 
ally designed to accomplish the 
tasks at hand. 

The systems currently in use in 
broadcasting, while quite satisfac- 
tory for their intended tasks, are 
not always addressed to the basic 
problem of total station automation. 
The data processing system, usually 
a punch card or small digital corn - 
puter system, is basically an ac- 
counting or bookkeeping tool. These 
systems were originally intended to 
solve record keeping and computa- 
tional problems. 

Any direct adaptation of such a 
system to perform station traffic or 
program control functions are a 

distortion of the basic man -machine 
interface design and consequently 
dilute total system effectiveness. As 
a corollary, station automation sys- 
tems are designed to satisfy the in- 
teractive, analog- oriented nature of 
broadcast engineers. Any adapta- 
tion to perform a bookkeeping or 
logging function again diverges 
from the original man -machine in- 
terface philosophy. 

If it is true that neither system 
is readily capable of complete sta- 
tion automation, the next obvious 
solution would seem to be a com- 
bination, or hybrid device. Even 
though digital computer people con- 
sider analog computers archaic ma- 
chines and the analog computer peo- 
ple think digital computers operate 
in a world of binary fantasy, each 
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Fig. 1 Flow chart 
of typical program 
operation. Note that 
circles indicate 
connecting points. 
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type machine has its own unique 
advantage that can be applied to the 
task of total station operation. 

The analog computer is of a con- 
tinuous nature, producing an out- 
put based on a measured input such 
as temperature, rotation, voltage. 
pressure, etc. The digital computer. 
on the other hand, operates on dis- 
continuous data or numbers ex- 
pressed by electrical impulses. 
Either machine can be readily 
adapted to communicate with the 
other via digital -to- analog or ana- 
log-to- digital converters. 

It can be readily seen, then, that 
the analog computer is the appro- 
priate choice to perform the station 
operating parameter logging and 
control functions, while the digital 
computer is best utilized doing the 
switching, record keeping and ac- 
counting tasks associated with pro- 
gram material. The immediate 
thought is that this choice has al- 
ready been made and such equip- 
ment is currently available. Which 
is entirely true. The needed quan- 
tity is system design: proper combi- 
nation of the machines to produce 
a useable man -machine interface. 
To attempt such a design, the var- 
ious sub -tasks of station operation 
must be considered. Basically these 
are: 

I) Program Operation -t r a f f i c 
control, program management. 
station logs. 

2) Equipment Operation -main- 
taining proper operating para- 
meters. 

3) Accounting- billing, payroll. 
sales reports, statistics, sales 
forecasts. 

4) Stock Control -spare parts, 
equipment life, record library. 

Program operation clearly lends 
itself to automation as demonstrated 
by the proliferation of systems based 
on tone or analog cueing. The addi- 
tion of, or interface with digital 
equipment can provide a far more 
flexible decision- making process, 
limited only by the size of the data 
base available. Data base in this 
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case might include music, intros, 
spots, IDs, PSAs, customer ac- 
counts, musical selection criteria, or 
any other desired operation para- 
meter. 

Typical flowcharts are shown in 
Figure one and two. Recall that the 
simplest of digital computers oper- 
ates at millisecond speeds and that 
third generation equipment oper- 
ates in nanoseconds. and the dura- 
tion of the seemingly involved de- 
cision- making task is reduced to an 
eye- blink. 

The decision is merely the be- 
ginning, however. While the chosen 
material is being aired, the com- 
puter produces an on -line log, up- 
dates the customer account, moni- 
tors equipment parameters, and has 
time to call up sub -routines for pay- 
roll computation, inventory control, 
sales reports, or a myriad of similar 
tasks. The laborious, manual cleri- 
cal effort of transferring informa- 
tion from operating logs in account 
records can be eliminated, monthly 
billing cycles can be reduced to a 
few minutes and station records will 
be free of illegible, mysterious hand- 
writing. 

Equipment Failure 

Maintaining specified equipment 
parameters and accurate logging at 
proper intervals is not only required. 
but trend analysis can be important 
in predicting possible equipment 
failures and establishing preventive 
maintenance cycles. Manual logging. 
subject to the usual human inter- 
pretation errors, is at best a glimpse 
of actual equipment operation. Au- 
tomatic logging can furnish a con- 
tinual record of operating paramet- 
ers, periodic sampling of various 
critical values, a complete check of 
critical equipment points at speci- 
fied intervals. or any combination 
thereof: all free of human environ- 
mental factors. 

The computer also has the cap- 
ability to go far beyond the task of 
logging, and actually control opera- 

tion of the equipment. The soft- 
ware (computer programs) can in- 
clude appropriate logic to adjust 
operating parameters to specified 
tolerances, note any adjustments 
made, set alarms or flags for engi- 
neering attention, and even shut 
down the transmitter if necessary. 

Certain manual actions are now 
required by FCC regulations, and 
will be for some time to come. Even 
though computer control and auto- 
matic logging can not entirely sup- 
plant these actions at this time, the 
on -line records can be effectively 
used to establish maintenance cy- 
cles and maximize equipment per- 
formance. 

Accounting and bookkeeping are 
terms that usually elicit shudders of 
dismay from a harried station engi- 
neer, but are of prime importance 
to continued profitable operation of 
any station. Rather commonplace 
hardware and software can be fur- 
nished by many reputable computer 
manufacturers to compute payroll, 
perform various bookkeeping func- 
tions and in general assume most of 
the workload performed manually 
by a clerical staff. 

Various report generating pro- 
grams give management the flexi- 
bility of having accurate, real -time 
reports on station operation. ac- 
count status, sales effectiveness, and 
other statistical summaries. The ma- 
chine will generate accounts pay- 
able and receivable, create account 
statements, flag or pin -point prob- 
lem areas for the attention of man- 
agement, and in general assist the 
business and financial side of sta- 
tion operation. 

Stock Control 

Stock control is another common 
area of computer application. Parts 
levels to meet FCC and station re- 
quirements. record library content. 
and equipment inventories are es- 
tablished in the data hase. Then as 
items are withdrawn or used. appro- 
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The innovators at 
Philips decided the best 

color camera on earth 
wasn't good enough for you. 
While others try to catch up 
with our PC -70, we've 
gone out of this world! 
See us at the NAB Show. 

PHILIPS PHILIPS BROADCAST 
EQUIPMENT CORP. 

3ne 'hilips Parkway, MCrtuEle, N.J.01645 201j 391-1000 

www.americanradiohistory.com

www.americanradiohistory.com


 

Fig. 2 Flow chart of 
transmitter check and 
log operation. 

START 

ADJUST 

PARAMETERS 

WRITE 
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TAPE / 
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READ 

OPERATING 

PARAMETERS 

/ LOG ON / 
DISK 

DISPLAY 

ON CRT 

priate entries are made and the ma- 
chine will produce life -cycle records 
of replaced components, create re- 
order lists, produce music repetition 
rates and monitor any desired stock 
level. 

System Design 

In spite of the seemingly astound- 
ing capabilities of computers, they 
cannot think. They can only per- 
form those tasks and make those de- 
cisions for which they have been 
programmed. Thus we return to the 
basic premise: the need for system 
design to produce a useable man- 
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machine interface in the broadcast- 
ing environment. In particular, the 
interface must be designed to meet 
the specific needs of the individual 
station concerned. Certain general 
considerations may apply to various 
classes of stations, but the actual 
hardware /software operating philos- 
ophy must differ according to the 
varying operating techniques em- 
ployed at each broadcast station. 

Figure three is a block diagram 
of a typical operating system. An 
on -line system, it is intended to pro- 
vide continuous control and monitor 
of the total broadcast task. The 
computer master program or execu- 

YES 

PRINT 

LOG 

tive is resident in core, all sub-rou- 
tines are on one of the tape units, 
account records and stock level in- 
formation are on one of the disk 
units. The permanent operating log 
is recorded on the other tape unit, 
the second disk is used to maintain 
the real -time log and generate dis- 
play information. Current logs are 
displayed on the CRT, printed logs, 
reports and statements are output 
on the printer, and operator instruc- 
tions are input via the alphanumeric 
keyboard, the CRT light pen or the 
card reader. 

In accordance with program for- 
mat guidelines contained in the ex- 
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ecutive, various program sources 
are activated for transmission, and 
address or coding information veri- 
fied to ascertain that the proper 
material is being broadcast. Simul- 
taneously, a log entry is made which 
appears on the CRT display, is 
written on the permanent history 
tape for later printout, and is tallied 
on the customer account records. 
At specified intervals the transmit- 
ter operating parameters are also 
checked, logged on tape, and dis- 
played on the CRT. 

If adjustments are required, these 
are made and also logged. The ex- 
ecutive then checks to see what time 
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LOGGING 

CONTROL 

is available before the next real -time 
task is due and calls in one of the 
sub- routines to perform bookkeep- 
ing, report generation or similar 
non -real -time tasks. A priority in- 
terrupt system must be employed to 
insure that an operator entry or real - 
time task requirement will over- 
ride the background tasks. Reports 
of maintenance performed. stock 
level changes, customer account 
changes, library index changes and 
so on are input via the card reader 
or the keyboard and handled as a 
background task as time is available. 
Recall again the operational speed 
of computers and it can be seen 

Fig. 3 Block diagram 
of a system providing 

on -line control of 
broadcast operation. 

that many such entries can be made 
and computations performed in the 
time it takes for one musical selec- 
tion. 

The choice is yours. Routine or 
complex, simple or sophisticated, 
machines are ready to take over as 
many of the tasks of broadcasting 
as you care to give them. The use 
of computers and automated equip- 
ment for the routine functions of 
station operation can free some on 
the staff to perform more creative 
and profitable endeavors, and pro- 
vide a timely, accurate analysis of 
both technical and financial aspects 
of station operation. 
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BUILDING TRANSISTOR 
AUDIO CIRCUITS 

Part 5 of 6 -part series 
By Norman Crowhurst 

As a note on the versatility of 
transistors for extempore audio 
work, one example occurred during 
a recent election year. A candidate 
wanted some taped interviews made 
in a hurry, by telephone, and I 
didn't have any kind of beeper 
handy to make the taping legal. I 
had only a few hours' notice -not 
enough time to get a beeper de- 
livered. 

Timed Beeps 

So I set about to string together 
a circuit that might work. First I 

ascertained the FCC specifications 
for the beep. The tone should be 
1,400 Hz, ± 10 %. The beep 
should be 15 seconds, ± 3 seconds. 

With transistors, I figured this 
would take just two multivibrators: 
one to generate the tone, and the 
other to generate the asymmetrical 
intervals; also a rectangular wave 
with an `up' time of 0.2 second and 
a `down' time of 15 seconds. The 
tone generator could itself be the 
collector load of one unit of the 
time interval generator transistors 
(Fig. 5 -1). 

The most difficult part would be 
getting the time intervals correct, so 
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I worked on that part first. I could 
observe the intervals with a volt- 
meter (Fig. 5 -2) and stop -watch. If 
I used electrolytics of 50 mfd and 
500 mfd, with identical resistors, 1 

should get a time ratio of 10:1. The 
ratio I needed was 75:1. The re- 
maining 7.5:1 ratio should be pos- 
sible by using asymmetrical resis- 
tors. 

A 15 second time interval, using 
a 50 mfd capacitor, should require 
about 5.6K. This is based on base 
being biased to non -conduction by 
a voltage equal to supply voltage in 
each case, so the time between cut- 
off and cut -on is 0.7 times the cal- 
culated time constant. Thus, 500 
mfd with 42K gives a time constant 
of 21 seconds, 0.7 of which is 14.7 
seconds; and 50 mfd with 5.6K 
gives a time constant of 0.28 sec- 
ond, 0.7 of which is 0.196 second. 

The bias resistor feeding the right 
transistor, that is cut off most of 
the time, could be more than the 
active gain times the value of that 
transistor's collector resistor. But 
the left one that is conducting most 
of the time must be capable of 
maintaining saturation in that tran- 
sistor. 

The latter transistor has its base 
coupled by the 50 mfd with about 
5.6K. A transistor with better than 
20 current gain could use a collector Fig. 5 -3. The tone generator for the 
load of 330 ohms with a fair mar- beeper. 

SUPPLY 

Fig. 5 -1. The basic concept of the 
beeper developed here. 

SUPPLY - 

330 

I SUBSTItU1E FOR 

TONE GENERATOR) 

Fig. 5 -2. Developing the timer generator 
for the beeper. 

BROADCAST ENGINEERING 

www.americanradiohistory.com

www.americanradiohistory.com


SCHNEIDER 
TELEVISION ZOOM LENSES 

V°6 AL597 

FOR PHILIPS, R.C.A.. VISUAL. 

G.E. COLOR CAMERAS 

11 TO 1 (18 TO 200) ZOOM 

RANGE 

VARIABLE BACK FOCUS 

QUICK CHANGE RANGE 

EXTENDERS 

DIASCOPE INPUT 

FOCUS TO 28 INCHES 

The Schneider TV Zoom Lens is the most versatile 
lens manufactured today. Its many features make 

this the ideal lens for both studio and remote use. 

Available in stock for all Plumbicon Color Cameras. 

TELE -SLATE 
COUNTDOWN & SLIDE ILLUMINATOR 

SOLID STATE ELECTRONICS 

BUILT IN SPEAKER 

COLD LIGHT SOURCE 

TRANSPARENCY ILLUMINATOR 

SYNCRONIZE DOUBLE SYSTEM SOUND 

MODEL 294 Combination Countown and Slide 
Illuminator with the option of remotely changing 
the Scene and Take Numbers. 
MODEL 291 Countown and Slate board (less slide 
illuminator). 
MODEL 292 Tele- Illuminator illuminates any 
8" x 10" transparency or test slide. 

Contact Tele -Cine for Brochures 

TELE -TEC 
VIDEO TAPE EDITING PROGRAMMER 

5 4 0 4 

. 
vr "Ni. 

/A All All AIL 

a Al 

INTERFACE WITH ANY VTR 

SINGLE FRAME ACCURACY 

PLAYBACK AND EDITING VTR CONTROL 

ELECTRICAL & OPTICAL CUEING 

EDIT ON KINE WORK PRINT 

PRICE UNDER 56000.00 

The Model 5404 Tele -Tec controls all elements 
used in a normal video tape editing session. The 
programming method used, allows creative editing 
to be done on film or slant track video tape prior 
to the actual editing of the master tape. Tele -Tec 
will work with any video tape machine equipped 
with an electronic editor. 

SONDOR 
MAGNETIC FILM RECORDER /REPRODUCER 

POSITIVE INTERLOCK WITH ANY VTR, 

FILM CAMERA OR FILM SYSTEM 

NO DISTRIBUTOR SYSTEM NECESSARY 

LOCK WITH ANY SYNC SIGNAL 

FAST FORWARD & REWIND MODES 

5 msec START TIME 

INTERFACE WITH ANY PROGRAMMER 

VTR DOUBLE SYSTEM SOUND CAPACITY 

The Sondor Magnetic Sprocket Recorder will 
operate in complete interlock with any Film 
Camera, Projector, Distributor System, or Video 
Tape Recorder. Plug -in modules allow one machine 
to be used for 16mm, 17.5mm and 35mm film 
stock; with one to four channel recording and 
playback. 

and Additional Information 

TELE -CINE INC. 
294 E. SHORE DRIVE. MASSAPEQUA. N.Y. 11758 

(212)247 -3575 (516)798 -1119 
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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, 
w,ndowing and creasilg. 
Capstan slippage is a thing 
of the past. 
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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 RM value in color video tape. COR PRAY 
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Fig. 5 -4. Putting the tone generator into the timer circuit. 
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Fig. 5 -5. The extra transistor to get rid of the squealing pig effect. 
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gin. So both transistors should be 

able to use collector resistors or 
loads of 330 ohms. I set this circuit 
up, and found it a good starting 
point. 

The interval intended to be 15 

seconds was off, being almost 20 
seconds. The 1 /5th second interval 
was closer. 

The 42K to 33K resistors were 
changed, which corrected the 20 
second interval to 15 seconds. Now 
the short interval seemed a little 
too short. Changing the 5.6K to 
6.8K corrected this. The only thing 
I could not be quite certain of was 
how steady the voltage would be 
during the respective periods. 
Would the tone 'wow' due to its 
supply voltage fluctuating during 
the on or off periods? 

The voltmeter clearly indicated 
the initiation of switching, each way, 
but the needle movement wasn't 
quick enough to follow the change 
and show whether it settled down 
to a steady voltage immediately 
after each change. 

Time Constants 

At this point, we may check all 
the relevant time constants. If our 
calculations hadn't come so close, 
we'd have had to do that to find 
why, and to work out a way of cor- 
recting it. The 15 second interval 
is set by the 33K and 500 mfd. The 
recharge for this is 330 ohms (left 
transistor collector resistor) which 
gives 0.15 second. 

The fact that the 500 mfd will 
not fully charge during the 0.2 sec- 
ond interval explains the greater 
adjustment needed to the theoreti- 
cal 42K than to the theoretical 
5.6K. 

The 0.2 second interval is set by 
the 6.8K and 50 mfd. Its charge 
uses 330 ohms also, with a time 
constant of about 16.5 milliseconds. 
In 15 seconds this capacitor is cer- 
tainly fully charged! 

March. 1969 

The next step was to make a tone 
generator, using collector loads of 
330 ohms for each transistor. As 
each conducts for only half the mul- 
tivibrator period, this will make a 

steady load of 330 ohms, one at a 

time, as resistor for the timing mul- 
tivibrator collector. Bias resistors 
of from 4K to 6K should serve to 
provide a stable oscillator. 

I'd used pnp transistors for the 
timer (2N395 type). So I used npn 
types for the generator (2N388 
type). An important feature in any 
transistor used for a multivibrator 
or similar function is that the emit- 
ter -base contact is rated for a high 
reverse voltage. This is why 2N395s 
are used. 2N323s have a higher 
gain, but a lower base -to- emitter 
reverse -voltage rating. 

Now I needed to tune the tone 
generator to 1,400 Hz. This fre- 
quency corresponds to a period of 
715 microseconds, or a half -period 
of 358 microseconds. The time con- 
stant should be 358/0.7 = 513 
microseconds. Using resistors of 
4.7K in each base, the capacitors 
would need to be a little over 0.1 
mfd. Taking these values as a start- 
ing point, I found I could get 1,400 
Hz by adjusting each capacitor to 
0.125 mfd. 

A Squealing Pig 

Now I put this complete multi - 
vibrator (Fig. 5 -3) in the collector 
circuit of the timer multivibrator, 
where it would be 'on' for the 1/5th 
second interval (Fig. 5 -4). The easi- 
est way to tell whether this beep 
was any good was to listen to it. 

I found that the tone started 
sharply enough, but it died like a 

squealing pig. As I thought about 
this, I realized that though the 
timer transistor applied full voltage 
to its collector load, which was the 
tone generator, with a sudden ac- 
tion, it had no way of removing the 
voltage as suddenly. 

SUPPLY - 

FREQUENCY 

CONTROL 

VOLTAGE 

Fig. 5 -6. Frequency controlling a tone 
generator with voltage (repeat of Fig. 
4 -4). 

1K 

SUPPLY 

AMPLITUDE 

CONTROL 

VOLTAGE 

OIP 

CURRENT GAIN 

43, 

Fig. 5 -7. Amplitude control by chopping 
a square wave. 

All the timer transistor could do 
was to switch off the current to the 
tone generator as collector load. The 
voltage across this load had to die 
down as the corresponding current 
built up the charge on the 50 mfd 
coupling capacitor, using a time 
constant of 16.5 milliseconds, which 
is quite audible. 

The solution to this proved fairly 
simple. A transistor switched the 
voltage on, so that once the source 
of voltage had been removed by 
switching that transistor off, an- 
other transistor could suddenly 
charge the capacitor, rather than 
having to wait for it to charge slowly 
(in 16.5 milliseconds) through the 
330 ohms of the tone generator. 

So in order to accomplish this 
added the transistor (Fig. 5 -5). Its 
base is coupled to the collector of 
the other timer transistor so that 
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the instant the transistor feeding the 
tone generator cuts off, this extra 
transistor shorts the generator. A 
10K resistor does the job of pro- 
viding the base current to enable the 
collector to short -circuit the 330 
ohm load. 

This 5- transistor circuit produced 
a good beeper, quite stable. It 
would work well from about 3 volts 
supply. The recorder I was using 
used tube amplifiers. A quickie bi- 
phase rectifier from the center - 
tapped 6 -v heater supply gave me 
the needed voltage, using 1N34s, 
as the current is quite low. Another 
500 mfd capacitor provided ade- 
quate smoothing at this low current. 

All I needed now was to couple 

an output into the high level re- 
corder input (and a phone pickup 
for the audio) and I was in business. 
Total time: a little over an hour. As 
I had a little time to spare, I drew 
out a "printed circuit" with tape on 
a copper -clad board, made a printed 
version of the same thing, and trans- 
ferred it all, mounting it up neatly, 
using spacers as mounting posts. 
My old recorder now had a built -in 
beeper for use whenever I wanted 
it! 

Controlled Amplitude 

That was so easy that I began 

OIP 

Fig. 5 -8. A wide frequency -range tone generator, with voltage control of frequency 
and amplitude (for convenience provided by potentiometers in the circuit). 

22K 

PF- START 

BUTTON 

22K 

2.2K 

SUPPLY - 

Fig. 5 -9. An experimental sequencing circuit. 
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to think of other things to do with 
timers and multivibrator tone gen- 
erators. I had already discovered 
how to control frequency in a mul- 
tivibrator by voltage, as discussed 
in the last part, and shown again at 
Fig. 5 -6. The beeper -type control 
could cut tones on or off as re- 
quired by making appropriate com- 
binations in the circuit. All kinds 
of possibilities began to come to 
mind. One thing more would be use - 
ful-a voltage controlled amplitude. 

An obvious requirement would 
be to control the supply voltage of 
the generator multivibrator. But I'd 
already found that this altered fre- 
quency, sometimes unpredictably, as 
well as amplitude. However, a sim- 
ple amplitude control that has no 
effect on frequency and, when the 
output wave is square, has no ef- 
fect on waveform, merely biases a 
stage to clip the square's dimensions 
(Fig. 5 -7). 

With amplitude control voltage 
at zero, the conduction of the con- 
trol transistor follows the input 
square wave at full amplitude. With 
amplitude control at maximum neg- 
ative, the control transistor satur- 
ates, leaving no gain for the square 
wave. Intermediate control voltages 
vary the output amplitude from zero 
to maximum. 

As discussed in the previous part, 
frequency can be controlled with 
this kind of multivibrator circuit 
over a range that is limited by cur- 
rent -gain factor at one end, and by 
charge- discharge time ratio at the 
other. The frequency range can be 
extended to some four octaves, by 
compounding transistors, so a pair 
of them in each flip of the flip -flop 
act as a single unit with a current 
gain of 5,000 or more (Fig. 5 -8) 

With the combination of a 2N- 
323 and 2N395, each side acts as 
one high -gain transistor. The effec- 
tive collector resistor is split, 330 
ohms in the 2N395 collector and 
2.7K in the 2N323 collector. The 
100K base resistors can use a con- 
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when it comes to audio consoles . . 

WILKINSON STANDARDS 

SOLVE YOUR 

CUSTOM REQUIREMENTS 

A standard Wilkinson console must meet the Wilkinson standards 
for value, performance, and versatility. 

The versatile TACS -2B has been especially engineered for 
stereo broadcasting, with features found only in custom 
equipment. TACS -2B Features Cue and talk -back amplifier 

48 selectable inputs 10 mixer positions Modular con- 
struction Fader control uniformity Low distortion Ex- 

cellent frequency response 

MODEL TAC -1B MONAURAL AUDIO CONSOLE 

MODEL TACS -28 STEREO DUAL -CHANNEL CONSOLE 

The all solid -state TAC -113 is designed to offer the ultimate 
in switching, monitoring, and amplification for monaural 
use. TAC -1B Features 22 inputs 7 mixer positions 
Quality step attenuatcrs Completely protected amplifiers 

Fader control uniformity Low distortion Cue amplifier 
and speaker Excellent frequency response 

Since the TACS -3 offers superior quality in a compact light- 
weight unit, it is ideal for studio, production use, or remotes. 
TAC -1B Features All solid -state design Low distortion 

Excellent frequency response 2 high level and 4 low 
level inputs Top quality attenuators Cue position on 
all faders 

MODEL TACS -3 DUAL CHANNEL CONSOLE 

SEE US AT THE NAB IN EXHIBIT 516, SHOREHAM HOTEL 

'J 'SL'i lr EUJ 
ELECTRONICS, INC. 1937 W. MacDade Boulevard, Woodlyn, Pa. 19094 (215) 874-5236 

Circle Item 29 on Tech Data Card 
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see tai t s 

and know it w II stay that way! When you use Ball 
Brothers Research Corporations new TCB -14R 
color broadcast monitor. you know your color is true 

- that what you're seeing your viewers (and your 
exacting program sponsors) are seeing. too. 

Rare earth phosphors used in the 14 -irch CRT 
display provide you with the truest colors possible 
today in a color monitor Reds are really red --a-id 
flesh tones look like live flesh -not like muddy 
brown pancake make -uo. 

And once you have made your 
critical alignments -such as bal- 
ancing separate color cameras - 
the highly stable TCB -14R mon- 
itor locks on without drift, so you 
know any change in color is the 
result of misaligned signals from 
other equipment --and not the 

March, 1969 

result of instability in your co'or monitor' 
The TCB -14R monitor is a unit only 101? by 19 by 

18 inches that fits in your studio console in the space 
you used for your black and white monitor -or in a 

small amount of space in your mobile units. In either 
location. all -so:id -state circuitry gives you mainte- 
nance -free reliability, day -in and day -out. 

As an added feature, frequently -used controls are 
on the front panel - which pulls out to expose the 

critical controls used in initial set- 
up and adjustment. 

Get the same highly stable per- 
formance from your monitor you 
expect from your cameras. Get 
the Ball Brothers TCB -14 R. For 
full specifications, write to Ball 
Brothers Research Corporation. 
Boulder, Colorado 80302. 

Ball Brothers Research Corporation, Bouder, Colorado 80302 
Circle Den- 30 on Tech Data Card 

B8911 
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trot from zero (or very close to it) 
up to over eight times supply volt- 
age. 

The multivibrator collector sup- 
ply voltage is dropped from 20v to 
2.4v in the 2.2K series resistor, be- 
cause the multivibrator presents a 
constant, through- the -cycle load of 
300 ohms (330 and 2.7K in para- 
llel). The 10K potentiometers con- 
trol frequency and amplitude for 
experimental purposes. For appli- 
cation, any voltage source will serve. 

The output square wave can be 
controlled from 0 to 20 volts peak - 
to -peak (which can be attenuated 
down as required). With the values 
shown, frequency can be controlled 
from 170 Hz to 2900 Hz, a little 
more than four octaves. 

Sequencing 

The next step is to introduce au- 

SU PPLY 
2N388 

tomatic sequencing so any signal 
desired could be produced merely 
by touching a button. The simple, 
two -part multivibrator used for tim- 
ing the beeper can be extended to 
more stages, initiated by triggering 
the first (Fig. 5 -9). I set this up and 
found that the duration of each flip 
could be controlled easily by chang- 
ing the coupling capacitors. 

At saturation, all stages are nor- 
mally conducting. A pulse biases a 
stage cut -off, during which time the 
coupling capacitor to the next stage 
charges. When that stage reverts to 
conducting again, it biases the fol- 
lowing stage to cut -off. This con- 
tinues until the sequence reaches 
the end of the line and all tran- 
sistors are again conducting. 

Using a 50 mfd coupling capaci- 
tor with a 22K bias resistor, the 
time constant is 1.1 seconds. The 
following stage is cut off for 0.7 of 
this, or 0.77 second. A 100 mfd 
will give a stage sequence time of 
1.54 second. 

2. 2K 

START 

I BUTTON 

2.2K 

K 

3 

AMPLI TU DE BUS 

TO REST OF 

FIG.5 -10 

Fig. 5 -11. Adding 'hold' feature that avoids dependence on careful button -pressing. 
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Circuit Output 

To get an output, each stage is 
provided with an emitter follower. 
This helps square off the waveform 
by providing a lower source resist- 
ance for the coupling capacitor, and 
providing a point from which output 
voltage can be taken, without inter- 
fering with the circuit's action. 

In Figure 5 -10, the circuit in- 
cludes voltage selectors in the form 
of I K potentiometers to predeter- 
mine the frequency of each period 
in the sequence. Each potentiometer 
slider feeds an emitter follower to 
provide a stable voltage supply for 
the frequency control, as well as for 
isolation from the various voltage 
sources of successive stages. 

The output voltage fed to the 
frequency control is always deter- 
mined by the emitter follower that 
is conducting at the moment; the 
others aren't, because their emitters 
are negative with respect to their 
bases. This is why 2N395s must be 
used for this position rather than 
2N323s. 

The group of diodes couple each 
output to another emitter follower 
so that while one of the sequence 
is activated, the multivibrator re- 
ceives full collector supply. Thus, 
no tone is generated until the se- 
quence is started, and the tone 
ceases when the sequence comes to 
an end. 

Only the diode connected to the 
stage momentarily operative is con- 
ducting. The others are block feed- 
ing this voltage to the other circuits. 

The 330 ohm resistors in series 
with the timing capacitors proved 
necessary to desensitize the sequence 
as an amplifier in its `saturated' 
state. Saturation is only relative, 
never perfect. Consequently, a se- 
quence of `saturated' stages can pro- 
duce some gain. Without the 330 
ohm resistors, this gain can be 
enough to allow stage jumping, so 
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LUMITEN 

MODEL 668B 

THE NEW FAIRCHILD 
LUMITENS 

Fairchild introduces a complete new line of noiseless 
attenuators with 7 new advantages: 1. Transistorized 

drives require only minute current to actuate circuit. 
2. Multi- channel operation with common light sources 

to all channels guarantees tracking to within 1/2 db 
between channels. 3. 4 channels or more can be driven 

by a single actuator. 4. Infinite resolution frcm 0 -r 
5. Plug -in light source allows instantaneous replace- 

ment. 6. Improved mechanical construction of slide 
faders' precious metal sliding contacts gives long trouble 

free life, offers adjustable feel. 7. Plug -in, remote, 
and slide -wire models range from one to four channels 

and are designed with ultimate versatility in packag- 
ing; compact cards range in size from 13/4" x 4" to 51/4" x 

61/4 "; housings from 7" x 11/2" x 13A4" to 7" x 11/2" x 3 ". 

our our 

All Fairchild Lumiten attenuators use the same light 
principle. As light intensity is made to vary, cadmium 
sulphide cells within the circuitry effect identical 
and simultaneous variations of the audio signal. The 
Fairchild Lumiten is, in fact, as noiseless as a 
beam of light. 
Fairchild Lumitens (available in 600 and 150 ohms) 
inclLde: 66811 Attenuator, 668 PAN -2 Pan Pot 
Actuator, 668 ACT Remote Cell Actuator, 668 STII 
Stereo Attenuator, 668 RSB Remote Stereo 
Attenuator, 668 MC 4- channel Master Control 
Attenuator card, 668 RAB Remote Attenuator packaged 
on compact PC card, 692 D1 Single Remote Attenuator, 
692 D2 Two independent Attenuators. Slide Wire 
Fader: SWL 600 (600 ohm L pad). 

Con -act your Fa rchild Recording Distributor or write 
FAIRCHILD RECORDING EQUIPMENT 
CORPORATION, Dept. BE -3 10 -40 45th Avenue, 
Long Island City, New York 11101. 

our 

.__1__L _L1 t I - -- 
4cr 

2 n 1 4 

Circle Item 31 on Tech Data Card 
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that stage 1, for example, can trig- 
ger stages 2 and 4, both of which 
require the same phase of pulse. 

All the timer capacitors are 
shown as 50 mfd. These may be 
varied to produce tones of different 
duration. The .33 mfd capacitors in 
the tone generator, working the 
3.3K resistors, produce a useful fre- 
quency range of approximately 250 
Hz to 650 Hz. 

This circuit, with an appropriate 
number of stages, will provide tones 
for a musical call sign, or signals 
to introduce weather or newscasts. 
It has only one remaining defi- 
ciency: the button must be held 
firmly until the first tone of the 
sequence is complete and has initi- 
ated the second, after which the 
button can be released without af- 
fecting the rest of the signal. But if 

the button is released too soon, the 
sequence may not behave correctly 
or predictably. 

To overcome this, a further re- 
finement was added by using the 
button for a trigger that lets a tran- 
sistor do the 'holding'. It also holds 
the supply on until the sequence 
finishes (Fig. 5 -11). These two tran- 
sistors at the `front end' mutually 
sustain each other's conduction or 
nonconduction. 

The lower one (2N323) gets its 
base current from the supply to the 
tone generator collectors. The upper 
one (2N388) is triggered by the 
button, which also biases the first 
sequence to cut -off, because the first 

SU P PLY 
2N323 

2 2K 

5a, 

SUPPIY 

iOFIG.5.11 

10K 

Fig. 5 -12. Decoupling, using an emitter 
follower, to avoid triggering from ex- 
ternal supply fluctuations. 
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coupling capacitor remains charged 
(while the circuit is inoperative) to 
supply voltage through the upper 
transistor base- emitter contact and 
its base resistor, and thus initiates 
the sequence. 

The lower transistor then acts as 
a 'hold' contact across the button, 
until the sequence is finished. Once 
triggered, each of these transistors 
keeps the other conducting, until 
the end of the sequence cuts off the 
supply to the tone generator collec- 
tors. This then cuts off the lower 
control transistor, which in turn cuts 
off the upper one. 

The values are figured out on the 
basis of current gain, residual cur- 
rents, saturation. The base resistor 
(shown as 1.2K) is figured to sat- 
urate the upper transistor at the op- 
erating load current. The base re- 
sistor for the lower transistor (shown 
as 10K) saturates it to provide the 
base current for the upper transis- 
tor. Each has a base -to- emitter re- 
sistor to eliminate leakage current 
due to residual gain in the 'off' con- 
dition. 

Another Jolt 

The circuit now proved prone to 
another problem: accidental trigger- 
ing, with a sudden jolt in supply 
voltage from some other circuit. 
You don't want your call sign go- 
ing out any time a slight audio over- 
load occurs. 

The reason for this was that such 
a change causes the first coupling 
capacitor to pulse a base current 
through the upper control transistor 
(2N388 of Fig. 5 -I1). Once, trig- 
gered, the circuit runs through its 
sequence before quitting. 

The remedy for this is to provide 
decoupling to the whole circuit, ade- 
quate enough to prevent a change 
of supply voltage and fast enough 
to allow a large current to trigger 
the circuit. An emitter follower with 
a large capacitor and a long time 

constant serves this purpose (Fig. 
5 -12). 

It uses potentiometer rather than 
series feed for the base, to ensure 
that its output voltage is sufficiently 
below its input voltage so that a 
momentary downward fluctuation of 
the external supply won't reverse 
the 2N323 polarity, removing its 
control. The time constant of 2.2K 
and 10K with 500 mfd is about 1 

second. 
Incidentally, the circuit of Fig. 

5 -12, assuming the 2N323 has a 
working current gain of 100, is 
equivalent to resistors of 22 ohms 
and 100 ohms, with a 50,000 mfd 
capacitor, directly in circuit. Thus 
using the transistor saves both space 
and cost. 

Circuit Variations 

The number of things you can do 
with these basic ingredients is lim- 
ited only by personal imagination. 
For example, a siren can be simu- 
lated by producing a circuit that 
controls amplitude and frequency 
separately, in a realistic way (Fig. 
5 -13). 

When the operating button is not 
pushed, the current through the 
4.7K and 33K resistors from sup- 
ply negative to the base of the 
2N323 transistor saturate it, pre- 
venting any output. If this satura- 
tion is not adequate, the 33K may 
be reduced in value. 

Pushing the button drops the 
charge on the 100 mfd capacitor 
from about Vs of supply to abo:3t 
1/6, with a time constant of 1 /10 
second. This opens up the 2N323 
to amplify signal relatively quickly. 

At the same time the change in 
the voltage on the 100 mfd is trans- 
ferred to the 50 mfd through the 
68K resistor. The bias current to 
the 2N388 changes from a value 
due to '/s of supply voltage through 
134K (across the 4.7K resistor) to 
about 5/6 of supply voltage, with 
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a time constant of about 1.7 sec- 
onds. 

This raises the voltage fed to the 
3.3K base resistors in the tone gen- 
erator from about 1/6 of supply 
voltage to full voltage, changing fre- 
quency from about 400 Hz to about 
1,000 Hz. If the start from 400 Hz 
dips before starting to rise, it means 
the starting voltage for frequency 
control is too low. It can be reme- 
died by reducing the value of one 
or both the resistors shown as 68K. 

When the button is released, the 
100 mfd capacitor recharges, with 
a time constant of about 2/5 sec- 
ond, while the 50 mfd follows it, 
at the 1.7 second rate. This lowers 
the power and the frequency in suc- 
cession, until the tone dies. 

If desired, a further multivibra- 
tor can be arranged to provide the 
amplitude and frequency control au- 
tomatically (Fig. 5 -14). Amplitude 
should lead frequency change to 
give the impression of power ap- 
plied on the rising frequency and 
power removal when it dies down. 

To achieve this, the frequency 
multivibrator is symmetrical, using 
500 mfd capacitors with 4.7K base 
resistors. Time constant is 2.35 sec- 
onds, giving on and off periods of 
0.7 x 2.35 = 1.6 seconds each. 

The intensity control uses 4.7K 
with 100 mfd. This means intensity 
rises and falls, at the beginning of 
each change, at a time constant of 
t second. 

The frequency control uses 4.7K 
and 250 mfd, feeding the base of 
the emitter follower at top left, time 
constant 1.2 second. Making this 
shorter than the half period means 
the full power is held for a moment 
after "run -up" and there is a mo- 
ment of off, or quite low power. 
after "run down." 

The pushbutton or switch kills 
the action in its open position by 
biasing the output (2N323) tran- 
sistor to saturation. Closing it ini- 
ates the automatic rise and fall by 
pulsing the bottom left transistor 
to cut -off and thus starting the first 
rise in intensity and frequency. 

March, 1969 

If the switch is opened when the 
right transistor is conducting, it 
prematurely stops the cycle, natur- 
ally. If it is opened when this tran- 
sistor is non -conducting, it prevents 
the next cycle from starting. 

In the next part of the series, I 

will go over some simple transistor 
units than can fulfill more conven- 
tional audio functions, either at 
short notice, or as a permanent item 
of equipment. Following that, we 
will go over some practical feedback 
problems in transistor circuits. 

330 

3. 3K 

2y39) 

SUPPLY 

.4.7K 

33K 

2N323 

1K 

SUPPLY - 

U P 

PUSH BUTTON 

Fig. 5 -13. A manually -operated siren simulator circuit. 
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\) 
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1K 
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9+ 
500 

500 
4.7K 
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2N395 

4.7K 470 

4. 7K 

Fig. 5 -14. An automated siren simulator circuit. 
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SII 

CBS Bubbles Up 

For Coverage 

When the Columbia Broadcast- 
ing System was planning its televi- 
sion coverage of the presidential 
election returns on the Walter Cron - 
kite Show, it decided to use an 
"arena staging" format to give ad- 
ded interest to its telecast. Cronkite 
and his assistant commentators 
would be photographed by five 
cameras placed on the studio floor 
to create a number of unusual view- 
ing angles for the audience. The 
"arena staging" technique has been 
utilized often to telecast plays, but 
had never been employed on a news 
broadcast. 

But a major problem had to be 
solved before this intriguing format 
could be adopted. As any individual 
cameraman "shot" Cronkite and his 
colleagues, he could not help but 
photograph other cameramen in po- 
sition across the room. The sight 
of television cameras -either focus- 

ing intently or switly moving into 
position -was bound to distract and 
annoy much of the huge election 
night audience. 

CBS solved this problem by 
housing the five cameramen filming 
the Walter Cronkite Show inside 
six -foot- diameter domes of green 
colored Plexiglas acrylic plastic. 
The tinted acrylic domes -appear- 

ing as giant green "bubbles" on col- 
or TV sets, and as dark gray hemi- 
spheres on black and white sets - 
completely concealed the move- 
ments of the cameramen inside 
from the audience's view. At the 
same time the cameramen had a 
completely unobstructed view of the 
set and took excellent pictures of 
Cronkite and his colleagues. 
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FOR PEAK'S SANE 

ADD THIS 

_* 

TO YOUR THRULINE® 
Add Peak Envelope Power measurement capabil- 
ity to your coax THRULINE` Wattmeter with the 
new Peak Reading Amplifier by BIRD. Now meas- 
ure PEP of video -modulated, amplitude -modu- 
lated, and SSB RF signals -in addition to your 
present CW and FM capability. 

Insert the new Model 4321 RF Peak Reading 
Amplifier between THRULINE line- section and 

JIRD 

meter, and read powers of 250W to 250kW from 
2 -1000 MHz using your present or additional 
Plug -in Elements. 
For more information and specs, circle Item 32 

on Reader Service Card. 
Other BIRD Wattmeters, Loads, Attenuators, Fil- 
ters and Switches in 60 -page catalog GC -68A. 
Circle Item 33 on Reader Service Card. 

ELECTRONIC CORPORATION 
Cleveland (Solon) Ohio 44139 30303 Aurora Road 

Ph. 216.2481200 WA 216-248.6458 Cable BIADELEC 

"PEAK AMPLIFIER: CIRCLE ITEM 32, CATALOG GC -68A: CIRCLE ITEM 33 ON TECH DATA CARD" 
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AUDIO AND RF 
ATTENUATORS TO 
MEET ANY REQUIREMENT 
Here in one compact and informative 
28 page booklet is all the data you need 
to select a Precision Audio and RF At- 
tenuator for your individual application. 

Reference Charts, Circuit Diagrams, Types 
and Uses, Current and Voltage Ratio Tables, 
Ratings, Etc., make this a handy and invalu- 
able reference. 

SEND FOR YOUR FREE COPY TODAY. 

TECH LABORATORIES, INC. 
Palisades Park, New Jersey Tel.: (201) 944 -2221 TWX: (201) 947 -0825 

Circle !fern 34 on Tech Data Card 
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REACH A NEW HIGH 
IN SOUND FIDELITY... 

® v 

AEL's NEW FM SOLID STATE EXCITERS 
and SOLID STATE STEREO GENERATORS! 
NOW, with solid state technology, AEL brings you the 
Sound Fidelity of the 70's. You'll broadcast sound so 
real your listeners will think they're there! It's easy too. 
Why maintain tube inventories? Or put up with a bother- 
some preventive maintenance program? Forget them by 
updating your broadcasting equipment with AEL's Solid 
State Exciters and Stereo Generators. Better yet: In- 
vestigate AEL's entire ine of FM Transmitters eq'jipped 
with solid state Exciters and Stereo Generators. it's the 
best equipment you can buy, if you're concerned with 
greater reliability, longer life and better sound. Alter all, 
aren't these what broadcasting is all about? And re- 
member, you don't have to own AEL transmitters to use 
the new Exciters and Stereo Generators. 

Model 2202 FM SOLID STATE EXCITER 
EXCELLENT STEREO SEPARATION and extremely low dis- 
tortion (0.25% max., 0.1% typical, monaural) -without com- 
pomising AFC action -is provided by a broad, flat response 
assuring negligible phase shift. 

OUTSTANDING STABILITY is achieved by an AFC feedback 
loop utilizing a pulse court discriminator. 

76 

EASY TO OPERATE, with most alignment controls located on 
the front panel. Quick, positive alignment is accomplished while 
the Exciter is mounted inside the transmitter. 

MAXIMUM OPERATING RELIABILITY is provided by solid state 
design. Particular attention has been paid to device protection. 
such as current limiting of internal power supply to the power 
amplifier. Compact 19" rack mounting, 7" high by 6" deep. 

Model 2203 SOLID STATE STEREO GENERATOR 
EXCEEDS ALL SPECIFICATIONS for stereophonic broadcast- 
ing. Each audio channel operates with a maximum of 0.25% 
distortion (typically 0.1 %) and a minimum of 40db separation. 

ONLY SEVEN CONTROLS, located on the front panel, facilitate 
quick and positive signal adjustments. 

INSTALLATION IS SIMPLE, accomplished in only minutes. 
Generator is shipped factory tuned and tested for opti,num 
performance. 

COMPACT, 19" RACK WIDTH, Generator takes up only 6" 
depth behind panel, is 31/2" high. Valuable space inside trans- 
mitter car be used for additional accessories. 

SEE THIS EXCITING NEW EQUIPMENT AT THE NAB SHOW 
AEL BOOTH 506 Shoreham Hotel Exhibit Area 

American Mlectronic Laboratories, Inc. / BROADCAST EQUIPMENT DIVISION 

P.O. BOX 552CM. LANSDALE, PENNA. 19446 PHONE: 215/822 -2929 TWX: 510 -661 -4976 
Circle Item 40 on Tech Data Card 
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March, 1969 

by Howard T. Head 

Commission Proposes VHF Television Remote Control 

In response to a petition by the National Association of Broadcasters 
(NAB), the Commission has proposed to permit the operation of VHF 
television transmitters by remote control. The rules already permit 
remote control of UHF transmitters. 

Under the new proposal, the Commission would require a six -month "shake- 
down" of the remote control equipment with a licensed operator on duty at 
the transmitter, to demonstrate the feasibility of each VHF remote 
proposal. These tests would not be required for UHF remote control 
operation. The "shakedown" tests would permit employment of unlicensed 
persons at the control point under the direct supervision of a properly 
licensed operator, but a first class operator would be required at the 

remote control point during subsequent regular remote control operation. 

The Commission's proposal also would provide for a single multiplex 
channel on the TV aural carrier for telemetry and alarm signals. This 
would consist of a single subcarrier in the 20 -50 kHz range. Calibration 
and inspection of remote control facilities would be required five days a 
week, in line with the NAB proposal. 

New Rules Proposed For Nighttime Operation 

New rules dealing with the nighttime operation of Class 1 and II standard 
broadcast stations sharing the same Class I channel have been suggested 
by the Commission. The rules would provide that limited -time, Class II 

stations which share the same channel with dominant, Class I stations 
may not operate except during times permitted in their licenses or 
other hours not actually used by the Class I stations; also, that co- 
channel Class I stations must file their anticipated hours of operation 
four times a year with the Commission, so that limited -time stations may 
be aware of them. Limited -time stations are Class II stations broad- 
casting on Class I -A or I -B clear channels. March 17 was deadline for 
reply comments. 

Rules Tightened For Calibration TV Power Output Meters 

Rules governing calibration of power output meters on TV broadcast 
transmitters have been ammended by the Commission to insure stricter ad- 
herence. The new rules became effective March 17. Comments were received 
from the NAB, Mid -America Television Company, and the Broadcast Equipment 
section of the Electronic Industries Association. The comments of the 

three organizations generally were in accord with the ruling. However, it 

was noted that many TV transmitters are not capable of operating at 110 

per cent of the authorized power, because of lack of reserve power or 

aging components. 
More 
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FM Translators And Boosters Proposed 

The Commission has proposed to establish a new FM translator and 
booster service. The translator and boosters are intended to extend FM 
service to areas of uneven terrain or areas which are otherwise poorly 
served. The new translators and boosters would be licensed either to 
local organizations or to the FM stations themselves. However, they would 
not be permitted to extend the service of the FM station outside of their 
own service areas and within the service areas of other stations. 

The output power of the translators would be restricted to 1 watt, thus 
permitting effective radiated powers up to 10 or 20 watts. Commercial 
operation would be permitted on the 20 non -commercial channels. 
Operation would be on the basis of non -interference to other broadcast 
reception. 

FCC Moves to Control UHF Tuner Performance 

The Commission has proposed to adopt rules which would require that 
UHF television tuners have ease of tuning comparable to that for VHF 
tuners. Rather than proposing specific regulations, the Commission has 
asked the television receiver industry to comment on the technical 
problems involved in the industry's plans to eliminate disparaties in 
UHF and VHF tuners. The Commission has asked for information on the cost 
of such tuners, with particular emphasis on the low- priced receivers. 

Courts Uphold Non -Duplication Rules 

In several recent cases the Courts have upheld the authority of the 
Commission to adopt CATV non -duplication rules and to order that CATV 
provide non -duplication protection for the television broadcast stations. 
The cases involved at least one instance where the Commission has ordered 
a CATV system to provide such protection to a television translator. 

It looks like television station protection is a one -way street. In 

two recent cases the Commission declined to protect the head -ins of CATV 
systems from interference received from translator signals. Let the CATV 
system relocate its head -end, the Commission said, or go to microwave. 

Short Circuits 

The NAB has asked the Commission to authorize subaudible tones on AM 
carriers for telemetry purposes . . . Filings were heavy in the Com- 
mission's proposal to reallocate UHF television channels 14 -20 and 70 -83 
to land mobile use . . . The JCIC color studies have confirmed the 

existence of wide variations in color transmission and reception . . . The 

Commission has proposed that CATV systems notify affected television 
stations of plans to carry or discontinue carriage of their signals . . . 

The Commission has moved to implement the provisions of a new law giving 
it control at the source over devices producing RFI . . . The Commission 
had declined to permit power in excess of 10 watts for Class D educa- 
tional FM stations. 

Howard T. Head . . . in Washington 
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THE GRASS VALLEY GROUP, INC. 
P.O. Box 1114, Grass Valley, California 95945 

SWITCHING SYSTEMS 
VEHI!GAL IN tHVAL SWIIGHERS for production 
and master control in ludi to the 'ollowing avail- 
able features: Automatic Sirc add at all inputs: 
Automatic Black system: Nc n- synchronous lock- 
out system: Flip or flip -floc cperat ng Cut bar 

Spl t fades to automatic black_ Double re -entry 
capability: Deluxe effects with ITomentary 
but ons: Positioner with spot ight generator: 
Chroma key Generator: VTR select buss: 
Technical preview Puss: Audio follow 
sys:ems. 

PROCESSING AMPLIFIERS 

G<, n ¡Iuiuly nWUiws Uw t,l.0 king nterval 

wits new sync. blank. set up. and burst 
wh3re applicable. Availatle leatrres 
include white stretch. automatic gain 

SYNC GENERATORS 
,r and 

nu, lod iromo sync ycnura ors in 

module form. Availab e in siigle 
or dual systems with x wi pout 

automatic changeover. Gen - 

lock is built In as an tntegrl 
pa-t of the individual module 

ea 

ULZ--IIII11!i 11111111I. 
LI CrELLELLLLLLLI.LLLILI1 11 

Cl [ I tL11.LLL111 11 i 11.íL! 
Q(i1111I1L'illiiilLll LI 
"d 1 uI:L!_ 
-o L, LLl 
"0 bail=taimmuniAn LLi n r 

sold exclusively by 

GRAVCO SALES INC. 

Station Plaza East. Great Neck. N.Y 11021 (5 6) 487 -1121 651` Sunset Elvd_ _os Angel 33 Cald. 90028 1212) 162 -6618 

P. O. Box 381. Milford. lUichigan. 48042 (3 it Far, '7;11 212G W Mock ngéiri Lane. Dallas. Texas. 7523e .214) 352 -2475 
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THIS BOOM MICROPHONE 
IGNORES EVERYTHING 

...EXCEPT THE DIALOGUE 

Consistency of sound track quality on an endless 
variety of locations and sets can be dramatically 
improved with the remarkable Shure SM5 Boom Micro- 
phone. It "hears" the dialogue rather than the ever - 
changing character of the surroundings. 

Because its cardioid directional pattern is uniquely 
uniform with frequency and symmetrical about its axis, 
the SM5 is singularly independent of the effects of en- 
vironment. Even in extreme shooting situations (such 
as with tight sets, low ceilings, hard walls, low micro- 
phone angles, traffic or air conditioner noise and rum- 
ble, and changing distance) the SM5 minimizes sound 
coloration and ambient noise pickup. Equalization 

changes -on the set or in transfer -are seldom, if 
ever, necessary. 

The highly effective attached windscreen completely 
encloses the two -stage mechanical filter, so that there 
are no external "rubber bands" for the wind to "strum." 
The absence of response- correcting nductors or im- 
pedance transformers assures freedom from hum. 

Call on the Shure SM5 to solve your most annoying 
boom problems! 

For additional information, write directly to Mr. 
Robert Carr, Manager of Professional Products 
Division, Shure Brothers, Inc., 222 Hartrey Ave., 
Evanston, Illinois. 

UNIDIRECTIONAL DYNAMIC BOOM MICROPHONE 

SHURE PROFESSIONAL MICROPHONES . . . FOR BETTER AUDIO 

MODEL SM56 

CARDIOID 

DYNAMIC 

Ç 
ely versatile in 
control room, 

mote use. Also 
acclaimed for 

recording. 
clean sound. 

onally uniform 
d pattern gives 

optmum control of 
environment. 
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MODEL SM33 

UNIDIRECTIONAL 

RIBBON 

Warm, smooth sound 
for studio, control 
room, and scoring f 
stage. Super -cardioid 
directional pattern. 
Compact, yet rugged. 

MODEL SM76 

3/4" OMIDIRECTIONAL 

DYNAMIC 

Ideal for interviews 
and audience partici- 
pation, yet unusually r 
smooth wide range 
response í4O -20 KC) 
for critical music re- 
production. Instantly 
detachable from 
stand. Steel case with 
Cannon connector. 

Circle Item 45 on Tech Data Card 

MODEL SM53 

OMNIDIRECTIONAL 

DYNAMIC 

Self- windscreened 
and pop -free for news, 
sports, remotes, and 
interviews. Also ideal 
for many studio and 
control room applica- 
tions. Comfortably 
balanced for hand or 
stand use. Natural 
response. 
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We have a conference room in a unique place. 'Vs 10,000 
feet above tie ground. However, we seldom have long 
conferences there, because when we're discussing some 
aspect of ycur station's broadcast or microwave tower 
requirements, it cnly takes us a short time tc arrive where 
we're needed. When you call us for a consultat,or or engi- 
neering problem, our own fast plane puts the bold new 
breed just a step away. But when the sale's made or the 
problem solved, we don't step away. Well be here in 
5, 10, 15 years to modify your towers to fit changing 
needs, with the original engineering drawings and speci- 
fcations. That's why we cast a long shadow. We're always 

BSI'S 
here, ready to help when you need us. Just e snort hop 
away. 

¡IRS E D 
ROHN. 
Peoria, Ill. Birmingham. Aa. Frankfort. Ind. 
Manulac'urers of a -onplete lme of rowers and 

es for every use Des gners. eng e mes and accessones 
of ...morale lower systems 
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PEOPLE 

The Royal Society (London) - 
Britain's oldest scientific institution 
-has awarded its distinguished 
Rumford Medal to Dr. Dennis Ga- 
bor, staff scientist for CBS Labora- 
tories, a division of Columbia 
Broadcasting System, Inc. 

The Rumford Medal, given bi- 
annually for scientific discoveries in 
"light or heat" was presented to 
Dr. Gabor for his outstanding con- 
tributions in the field of optics and 
his discovery of holography. 

Dr. Gabor, who is known 
throughout the world as the "father 
of holography," provided the math- 
ematical basis for its beginning 20 
years ago with his discovery of how 

to reconstruct objects from their 
light wave interference patterns. The 
interference principle was used by 
Dr. Gabor to construct the first ho- 

logram in 1948 -a three- dimen- 
sional image of an object on a glass 
plate. Named after the Greek word 
holos (meaning whole), holography 

is a form of lenseless photography. 
In recent years it has become a 
dramatic tool for use in industry, 
science and government. 

Dr. Gabor, who is Professor 
Emeritus of the Imperial College of 
London, has also been responsible 
for numerous mathematical contri- 
butions to the advancement of com- 
munications and color television. He 
holds many patents in these fields, 
and is a member of the scientific 
team from CBS Laboratories which 
developed Electronic Video Record- 
ing. EVR makes it possible for the 
first time to show on conventional 
television sets, in the home or class- 
room, prerecorded programming 
from motion picture film and video 
tape at low cost. 

He is the recipient of several sci- 
entific honors including the 1968 
Michelson Medal for scientific 
achievement from the Franklin In- 
stitute, and the International Chris- 
topher Columbus Prize for com- 
munication theory. 

He is a Fellow of the Royal So- 
ciety, founded in 1660. He also is a 
Fellow of the Institute of Physics, 

(Continued on page 85) 

2x2 slide projectors for the television film chain 

by SET .F,CTTROSLIDE 

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 sauopé inc. 

1329 grand central 
avenue / glendale 
california /91201 

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

chro,,e 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. 

SEE US AT NAB SHOW BOOTH 561 SHOREHAM 

MODEL SLX -N: 96 slide, random access. 

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

96 slide, sequential. SL -TV: 48 slide, 
sequential. SLR -N: 48 slide, sequential 
forward /reverse. All for monochrome or 

color chains. 
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Up, up, up 

KONI Xmtr 
Gets Big Lift 

It was a crisp fall day in Spanish 
Fork, Utah, when KONI Radio 
took delivery of a new FM trans- 
mitter and antenna. The problem 
was how to transport the units to 
the mountain -top site of KON1's 
transmitter building, accessible over- 
land only by foot traffic. The solu- 
tion: a helicopter and some pinpoint 
pilot work. 

Several factors worked in favor 
of this solution. The 250 watt trans- 
mitter, manufactured by Gates Ra- 
dio Co. is a transistorized, one tube, 
solid -state unit weighing 610 
pounds; not too hefty for a helicop- 
ter to ferry the payload 2200 feet 
up the sheer mountainside without 
incident. 

KONI chose a circularly polar- 
ized FM antenna to gain general 
coverage from the new transmitter 
unit. Broadcast range of the equip- 
ment is estimated at 80- miles. 

Topography is one of the primary 
concerns of 'mountain -west radio 
stations, and KONI Radio faces typ- 
ical terrain problems of the region. 
The Spanish Fork Canyon is the re- 
sult of an initial 10,000 foot dis- 
placement of slippage in the Wa- 
satch Fault, a well -known geological 
fissure. Even today on the south or 
"shallow" end of this valley, the 
mountains of the Wasatch Moun- 
tain Range jut abruptly, high above 
the valley floor. From this vantage 
point, KONI's transmitter broad- 
casts the new FM signal to one of 
the richest markets in the western 
states. 

The mountain peak transmission 
site, now named Mount KONI, puts 
the new transmitter at 6,700 feet 
above sea level with direct line of 
sight to every town in Utah County. 
Eighteen poles carry power trans- 
mission lines up the mountain, 
where the antenna rises well above 
all possible obstruction to the signal. 
A collective, the Strawberry Water 
Users, provides power to the trans- 
mitter site, while Mountain States 
Telephone lines serve the station. 

March, 1969 

Yes, You liii 
you can reduce your risk of heart attack by following these 
simple rules: 

Eat foods low in saturated fat and cholesterol 
Stop smoking cigarettes 
Reduce if overweight 
Exercise regularly, moderately 
Control high blood pressure 
See your doctor regularly 
Help expand the life- saving programs of 
your Heart Association 

GIVE... 
so more will live 

HEART 
FUND 6 
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So What's New ? 

This logo ... and some answers to a lot of old problems. 
Audio Video Machine Control Avails Receivables 
Payables Payroll P & L Mix Switch Distribute Tally 

Read Write Display Log Print Listen Respond 
Grade Assign Random Access Core Memory LSI 

IC Modules Systems Studios MCR Remote 
Broadcast Cruiser Semi Broadcast Education Industry 

Cable 2500 MHZ Design Engineering Manufacturing 
The Innovators Booth 576 Shoreham Hotel NAB 
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Television and Computer Corporation 
SOMERSET VALLEY INOUSTRtAL CAMPUS. SOMERSET. N J 08873 12011 669 3212 
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J A M P R 
RUNS CIRCLES AROUND 

FM ANTENNAS 

FOR BETTER RECEPTION 

lÌ 

JAMPRO advanced technology has de- 
veloped another industry "first "! A circu- 
larly polarized FM Antenna with variable 
horizontal to vertical gain ratios! Jampro 
will adjust the ratio to your exacting 
specifications for the best possible re- 
ception performance available- Reception 
to the outer fringes, and to more auto FM 
receivers, too. 

EXCLUSIVE DIGITAL TUNING END STUBS 
allow lower VSWR on your tower (GUARAN- 
TEED under 1.1 to 1), and Held trimming to 
1.06 to 1, 200 KC. 

AVAILABLE IN EITHER PARALLEL OR SHUNT 
FEED SYSTEMS. 

Write for full specifications or make a 

circular motion on your phone dial -Call 
lampro today. (916) 383-1177. 

A P R C) 
ANTENNA COMPANY 

A DIVISION OF COMPUTER EQUIPMENT CORP. 

6939 Power Inn Road 
Sacramento, California 95828 
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a Fellow of the Institute of Elec- 
trical Engineers (IEE), and an hon- 
orary member of the Hungarian 
Academy of Science. 

Dr. Gabor has authored numer- 
ous scientific papers for leading 
technical journals, and his book on 
social problems entitled "Inventing 
the Future" has been published in 
seven languages. 

Dr. Gabor was born in Budapest, 
Hungary. He studied in Budapest 
and in Berlin, where he acquired 
his doctorate. 

The Rumford Medal is one of 
the oldest scientific honors in the 
world, and was founded in 1796 
by Count Rumford (Benjamin 
Thompson) the famed eighteenth - 
century American -born statesman 
and scientist who proved among 
many other things that heat is mo- 
tion rather than a substance. 

The Rumford Medal was last 
presented in 1966 to Lord William 
Penney, the noted atomic energy 
authority. 

Robert H. Jacobson, news man- 
aging editor at KBHK -TV, San 
Francisco, has been promoted to 
manager of the news department at 
Kaiser Broadcasting's WKBD -TV, 
Detroit. 

Previously, Jacobson was news 
producer at KTVU -TV, San Fran - 
cisco-Oakland. He was a sports re- 
porter for the San Francisco Ex- 
aminer for four years and new edi- 
tor of the Berkeley Gazette for two 
years. 

He is a graduate of the Univer- 
sity of Washington in Seattle. 

Gary D. Suggs, general manager 
of KOSO, Modesto, Ca., joins Kai- 
ser Broadcasting as operations man- 
ager of KFOG, San Francisco. 

Suggs replaces Ernest MacDan- 
icl who has resigned after six years 
with KFOG to go into private busi- 
ness. 

Suggs was program director at 
KXIV and KBUZ, Phoenix from 
1961 -1965. 

Model 5246A Noise and Distortion Test 

Set is a combination voltmeter- noise- 
meter and distortion analyzer. The volt. 
ureter has twelve ranges from 1 mV to 
300 V both full scale. The analyzer has 
eight notch filters that reject the funda. 
mental cf the measured signal. Filters 
are tuned for frequencies required for 
FCC proof -of- performance reports.. The 
5246A is half -rack width, and weighs 
only 10 lbs. 

Model 5146A Transmission Test Set is a 
complete proof -of- performance audio 
laooratory in a 16 lb. hand carry pack. 
age. It can be used to measure gain, 
loss, response, distortion, noise and im- 
pedance. The P.O.P. Test Set also is 

availaole for rack mounting. (7" high.) 

Write for complete specifications today! 

/W \aveforms 

PRODUCTS OF WET 
11922 VALERIO STREET 

NO. HOLLYWOOD, CALIF. 91E05 
TEL. (2131 764-1500 

7 LNITED RECORDING ELECTRONICS INDUSTRIES 
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PD SERIES 

PULSE DISTRIBUTION 

AMPLIFIERS 

Six 75 ohm Outputs 

Input -Pulse Level Meters 

Full Front Panel Operation 

PD Series Pulse Distribution Ampli- 
fiers provide six outputs and feature 
unique input -pulse level meters per- 
mitting continuous recognition of 
pulse deterioration even though the 
regenerated output pulses may not yet 
be affected. Exceeding all NTSC color 
and monochrome specifications, the 
units also feature fu 'I front panel 
monitoring of all input and output 
cables, notation cards for routing 
records, and low input pulse accept- 
ability. 

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

Circle Item 52 on Tech Data Card 

PROTECT YOUR 

SOUND REPUTATION 

RECONDITIONED BY TABER 
Nationally recognized recorder head manu- 
facturing and reconditioning experts. 

Heads reconditioned Lnder controlled 
laboratory conditions. 
Reconditioned heads guaranteed to 
meet, or exceed, equipment manufac- 
turer's specifications. 
Modern precision machine shop, and 
sophisticated laboratory installations in- 
sure highest quality reconditioning. 
Free loaner assemblies available on 
request. 
24 hour service. 
Cost -$100.00 for fou^ (4) heads. 

TABER'S sophisticated quality control, and 
test procedures, insure total frequency 
response and uninterrupted sound play- 
back. Maintain the high quality audio that 
your equipment was engineered to produce. 

Call or 
TABER 

MANUFACTURING AND 
write: ENGINEERING COMPANY 

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

Telephone (415) 635 -3832 
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The re- election of Leonard H. 
Marks and E. William Henry to the 
Executive Board of Directors of the 
National Association of Educational 
Broadcasters was announced re- 
cently by Dr. George Bair, NAEB 
Board chairman. Each will serve a 
two -year term as Public Members, 
Dr. Bair said. 

Marks, former director of the 
United States Information Agency, 
served as a Public Member prior to 
assuming his government post in 
1965. He also served as NAEB's 
general counsel from 1946 until 
1964. Marks is presently head of 
the U.S. delegation with personal 
rank of Ambassador, to negotiate 
permanent arrangement for the In- 
ternational Telecommunications Sa- 
tellite Consortium, (INTELSAT). 

Henry was elected a Public 
Board Member two years ago. He 
was appointed to the Federal Com- 
munication Commission in 1962 by 
the late President Kennedy; named 
FCC chairman the following year, 
and served in that capacity for three 
years. In 1966, Henry was the 
recipient of NAEB's Man- of -the- 
Year Award for his contribution to 
the field of educational broadcast- 
ing. He is a former partner in the 
Washington law firm of Arnold & 
Porter and is currently associated 
with Management Television Sys- 
tems, New York, N.Y. 

Roy M. Furmark, president of 
Founders Corporation, announced 
today the appointment of 33 year - 
old Dan Covell as general manager 
of Radio Hawaii, Inc., owner and 
operator of Radio Station KORL 
in Honolulu. 

Since 1965, Covell has been gen- 
eral manager and an owner of Ra- 
dio Station WGMZ -FM in Flint, 
Michigan. A graduate of Michigan 
State, he began his broadcasting ca- 
reer 15 years ago as an announcer. 

While at the helm of WGMZ, 
Covell guided the station from 
a limited 8 A.M. to 10 P.M. broad- 
cast day to a 24 -hour stereo sound 
schedule. 

Jus+ send your worn cartridges to us 

0 ur individual professional recondi- 
tioning 

Assures you of properly serviced cart- 
ridges 

FOR BETTER 

. . . LONGER 
PERFORMANCE 

-JOA will inspect, service and reload your 
cartridges with ANY LENGTH tape 

NO MINIMUM -NO EXTRA CHARGE FOR - 
la) FOAM TEFLON -FACED PRESSURE 

PADS 

lb) replacement of minor parts 
lc) VISIBLE SPLICE 

All cartridge:, PRETESTED under actua 
broadcast conditions -48 -hour Processing 
20 or more cartridges SHIPPED PRE -PAID 

Need NEW CARTRIDGES fast? JOA will 
ship immediately . . . from stock . . . 

any size Fidelipac, precision manu- 
factured NAB cartridge. 

LOA -the cartridge service of author- ity- serving the broadcast industry. 
Authorized distributor for NORTRONIC HEADS 

phone or write 
Cartridge Service 
P. O. Box 3087 1/ °'" A Philadelphia, Pa. 19150 
Area Code 215, Turner 6 -7993 
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Operating 
Remote Control? 
Be safe and sure! 

a 

Nthe ALL MI -g7/E1 
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: 

1 

OZ 
ELECTRONICS, INC. 

1937 MacDADE BLVD. WOODLYN, PA. 19094 

TELEPHONE 7151 874 -5236 874 -5237 
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PEOPLE 

Da -HI MEE UU 

Jerry Jensen, newscaster /reporter 
for eight years at KRON -TV, San 
Francisco, joins Kaiser's KBHK -TV 
as anchorman of The Nine O'Clock 
News. 

Other TV stations with which 
Jensen has been associated are 
KCCC -TV (now KTXL) and 
KOVR, Sacramento -Stockton, 
KGO -TV, San Francisco and 
KNTV, San Jose. 

The San Mateo Times annual 
reader survey recognized Jensen as 

"Most Popular Newscaster" in 1962 
and "Best TV Newscaster" in 1966. 
The San Francisco Press Club 
awarded him second prize for "Best 
Bay Area TV Newscast" in 1961 
and "Outstanding TV Field Report- 
ing" in 1965. 

He is a graduate of the University 
of the Pacific and has done gradu- 
ate work at San Francisco State Col- 
lege, where he was a staff instruc- 
tor in radio -tv from 1964 -1965. 

In action taken at a recent meet- 
ing of the board of directors of 
Superior Continental Corporation, 
Hickory, N. C., Walter L. Roberts 
was elected a company officer and 
advanced to the position of vice - 
president, research and engineering. 

Formerly director of research and 
quality control, Roberts is well - 
known throughout the communica- 
tions industry for his wire and cable 
development work. He joined the 
Superior organization in 1956 as a 
laboratory technician, later moving 
into research and development engi- 
neering and advancing to become 
section director. 

Roberts is a member of the In- 
stitute of Electrical and Electronic 
Engineers, the Society of Plastic 
Engineers, the American Society for 
Testing and Materials, and is cur- 
rently serving on the advisory board 
of the National Cable Television In- 
stitute. He has authored technical 
papers for the American Institute of 
Electrical Engineers, National Com- 
munity Television Association, U. S. 
Army Signal Corps, Institute of 
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I traded my sports car 
for a new 

TaudberO 
SERIES 11 
PORTABLE; SOLID STATE 
BATTERY OPERATED/ TAPE RECORDER 

SURPASSES HIGH FIDELITY 
WITH NATURALLY CLEAR SOUND 
Desigred to exact ig, professional startda -ds . . . for those who 
demard the ultimate! Enginee s, radic and TV people, repo-ters, 
educators and OLS nessmen aid sport; car artthusiasts recognize 
it as anotl -ar eta-np.e of Tandberg superior ty. Featurirg 3 sepa- 
rate h_ads anc 3 speeds, the Model 11 acoom-nodates 7" reels 
(with cave- oft) End is available in full and 1/2 track models. 
Accep s. tei 1.5 ccit D cell ba-terias and p-ovides mixing facilities 
with separate level controls, autjmatic limiting control, tuilt -in 
speaker aid 200 ohm mon tor -ieadphone socket. Weighs just 
10 lbs 

SPECIFICATIONS 
Frequency 4esponse 71/2 ips - 
30- 20,30D Hz ( 2cp 40-16,000 
Hz); 33, os - 3J- 13,000 Hz (' 2dt 50-5,000 Hz); 17/8 ips - 
30.7,070 Hz (+ 2cb 60 -4,500 
Hz). Si`ral to -noise Ratio: @ 71/ 
ips 61 db. Wove ? z ips better 
than .1%; 31/4 Fs better than 
.15 %; 1%8 ps bettes than .35 %. 
Erase & ßas Frequency: 85.5 
KHz =2 KHz; telo. 5% distor- 
tion. Trans ;tor Cc rr plement: 41 
transistors, S d cdes, 2 zene- 
diodes_. $449.50 

for bette ce -crer, mori natural sot id. 

Tandbery 
OF A VIERI:.A, INC. 

'.0. Boz :71 
8 Third Avenue, Pelham N.Y. 1081)3 

914 PE 8-C772 

ALSO AVAILABLE: 

"PILOTOME" Model 11 -1P 
For Processional Sounc Film 
Synchronization and Audio En- 
sneering Rugged, dimatized 
construction. Synchronizer and 
power supply optional. 

$699.00 
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TAPE -ATHON 
STATION 
EQUIPMENT 

increases 
operating 

profits 
By minimizing initial investment 
By dependable, around -the -clock operation 
By reducing personnel attention time 

Model 900 Station Logger -A high- 
capacity solid state logger equipped with 
automatic reel reversing and self -seeking 
system for correct track playback. Up to 
8 tracks and 8 charnels per track avail- 
able. Speeds of 1 7/8. 15/16 and 15/32 ips 
provide up to 400 hours of broadcast log- 
ging per 101/2" reel. Price: from 31390.00. 
Details in Bulletin TA-255. 

Model 5000 Automatic Broadcasting 
System-Expansion feature permits eco- 
nomic initial installation and addition of 
more capacity at later date. Systems include 
Carousels for commercials. ID's. etc. (up to 
91. tape playback units (up to 14 ).recorder/ 
reproducers. loggers, master timer, and 
exclusive program board for establishing 
Carousel interject time. Other options in- 
clude ratio switching. time announcer, car- 
tridge recorder, cartridge playback. Price: 
from 36000.00 Details in Bulletin TA -371. 

Model 900 Professional Recorder/ 
Reproducer -All solid state electronics, 
with dual -capstans for split- second tinning, 
"automatic' tape threading. and the field - 
proven Tape.Athon drive system. Available 
in 2. 4. or 8 track versions, with 7 or 101/, 
inch reels, speeds to 15 ips, and options for 
automatic reversing. remote control, and 
editing mode. Price: from 31200.00. Detail 
in bulletin TA-250. 

-i 

WE INVITE COMPETITIVE CO.III'IRISOY OF BOTH QUALITY AND COST. 

Tape- /Rime Tape -Athon Corp. 502 S. Isis 
Inglewood, Calif. 90307 (213) 776 -6933 
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Electrical and Electronics Engineers, 
and communications trade journals. 
He also holds a number of patents 
in the field of communications tech- 
nology. 

The Armstrong Medal was 
awarded to Jerry B. Minter at the 
59th anniversary celebration ban- 
quet of The Radio Club of America 
on December 10. Minter is presi- 
dent of Components Corporation, 
Denville, New Jersey, and is a di- 
rector and past president of the 
club. 

The citation on the occasion of 

,fr-t1' 
. , ̀ 

the award of the Armstrong Medal 
to Minter reads as follows: 
"The Armstrong Medal of The Ra- 
dio Club of America is awarded to 
Jerry . Burnett Minter II in recogni- 
tion of his outstanding record of 
contributions to the radio art. A ra- 
dio amateur from age 12, Jerry de- 
veloped during secondary school a 
sound knowledge of the best in ra- 
dio practice. Conversely, during the 
years following his graduation from 
MIT, he brought to the problems of 
a new and rapidly expanding tech- 
nical frontier a brilliant, disciplined 
mind. 

BROADCAST ENGINEERING 
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Multronics new 
MULTIFILAR 

R. F. Inductors 
can carry more 

current in a 

smaller unit. 
1. Fixed Bifilars (dual windings) 40 amps 

available in ranges from 6 through 155 UH 

2. Variable Bifilar (dual windings) 30 amps 

8, 11 and 25 UH units available 

3. Fixed Trifilars (triple windings) 60 amps 

available in ranges from 5 through 65 UH 

4. Fixed Quadrifilars (four windings) 80 amps 

available in ranges from 6 through 34 UH 

These 1/2" x .090" Edgwound Ribbon inductors 
(with two or more windings intermeshed in par- 

allel) have the same quality features that have 

gained acceptance in the standard line of tubing 
and edgewound ribbon inductors designed and 

manufactured by Multronics, Inc. 

Silver- Plated Copper Windings with anti -tarnish 
finish and hard -soldered terminations, 

Non -Breakable Support Bars of G9 MELAMINE 

that combine minimum loss resistance (dissi- 
pation) with superior arc resistant qualities, 

TEFLON Insulation to prevent closed loops and 

Numbered Support Bar for easy identification 
during tune up. 

It has long been known that edgewound 
ribbon inductors provide greater inductance 
and high Q in a smaller length of winding, 
but not until the introduction of Multifilars 
has the industry made full use of the in- 

creased surface area of edgewound ribbons. 
The result is compactness with high induct- 
ance and greater amperage capacity. 

Let's compare the equivalent tubing sizes re- 

quired to give the same surface area as the new 
Multifilars: 

Bifilar .702" O.D. Tubing 

Trifilar 1.05" O.D. Tubing 

Ouadrifilar 1.4" 0.D. Tubing 

Many turns of tubing (a long coil) would be 

required to give the same inductance as obtained 
with the equivalent Multifilar. 

Multronics, Inc. has an unequalled ott- the -shelf 
capability ... as well as the design capability to 

come up with something special for your unusual 
requirements. It will help, when you contact us, 

if you will spell out just what your inductor needs 

are, so that we can make a specific response to 

your inquiry. 

George P. Howard 

Director Communication Products Division 

MULTRONICS, INC. 
5112 Frederick Avenue 

Rockville, Maryland 20852 

Telephone (301), 427-4666 

PEOPLE 
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"As practicing engineer and or- 
ganizer he has devoted his skills 
and resources to improving and re- 
fining his chosen field. He has con- 
tributed substantially to the knowl- 
edge and techniques of modulation, 
propagation and detection of radio 
energy. He has also contributed ma- 
terially to the improvement of nu- 
clear instrumentation and electrical 
contacts. Always alert to anomalies 
between existing theory and oh- 
served practice, Jerry is respected 
for his honest, critical and inde- 
pendent appraisal of all matters at 
hand. His engagement in quantita- 
tive measurement of radio trans- 
mission led to an exhaustive study 
of radio noise sources in automo- 
tive electrical and other equipment 
and to the pioneering of suitable 
measurement instrumentation. 

"Jerry has devoted substantial 
time, service, and leadership to 
many technical and educational or- 
ganizations with particular dedica- 
tion to The Radio Club of America. 
In addition to many personal 
achievements, he is known for his 
unselfish encouragement and assist- 
ance to his associates and friends in 
the achievement of their technical 
accomplishments." 

The National Association of 
Broadcasters has announced the 
election of 13 prominent broadcast- 
ers from throughout the nation to 
its 29- member Radio Board of 
Directors. 

All were elected by mail ballot to 
serve two -year terms beginning on 
Wednesday, March 26, the conclud- 
ing day of NAB's 47th annual con - 
véntion in Washington. 
Those elected: 

District 1- (Connecticut, Maine, 
Massachusetts, New Hampshire and 
Vermont) Frank A. Balch, WJOY, 
Burlington, Vt. 

District 3- (Delaware, Maryland, 
Pennsylvania, West Virginia and the 
District of Columbia). Jerry Lee, 
WDVR (FM), Philadelphia, Pa. 

District 5- (Alabama, Florida, 
Georgia. Puerto Rico and the Virgin 

Canon 
has a 
45X 
zoom 
ran 

eee 
25 -100mm 1/1.8 

20 -100mm 1/2.5 

15-120m m 1/1.3 

6.14 
15-150mm 1/2.8 

15 -170 1/2.5 

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 
r- --1 
I Canon U.S A., Inc. 

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

I Please send information on 
manual zooms. 
remote -control zooms, 
fixed focal length lenses 

for Vidicon, Image 
Orthicon, Plumbicon 
TV cameras. 
Name 

Title 

I Company 

I Address 

I City 
I State Zip 
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Islands). Joseph S. Field, Jr., WIRK, 
West Palm Beach, Fla. 

District 7- (Kentucky and Ohio). 
James M. Caldwell, WAVE, Louis- 
ville, Ky. 

District 9- (Illinois and Wiscon- 
sin). A. F. (Fritz) Sorenson, WKRS, 
Waukegan, Ill. 

District 11- (Minnesota and 
North and South Dakota) N. L. 
Bentson, WLOL, Minneapolis, 
Minn. 

District 13- (Texas) Wendell 
Mayes, Jr., KCRS, Midland, Tex. 
District 15- (Northern Califor- 

nia, Hawaii and Nevada) Floyd 
Farr, KEEN, San Jose, Calif. 

District 17- (Alaska, Oregon and 
Washington) Carl O. Fisher, KUGN, 
Eugene, Ore. 

AM Stations (Class "A" Markets) 
Andrew M. Ockershausen, WMAL, 
Washington, D. C. 

AM Stations (Class `B" Markets) 
R. W. Chapin, KFOR, Lincoln, 
Neb. 

AM Stations (Class "C" Markets) 
John F. Hurlbut, WVMC, Mt. Car- 
mel, Ill. 

FM Stations Julian F. Haas, 
KAGH (FM), Crossett, Ark. 

Results of the mail balloting were 
certified by a special three -member 
Elections Committee appointed by 
NAB President Vincent T. Wasilew- 
ski. 

Harry A. Karr, Jr., WRC, Wash- 
ington, served as chairman. Other 
members were John Burgreen, 
WAVA, Arlington, Va., and Everett 
L. Dillard, WDON, Wheaton, Md. 

Edward Leonard Ginzton, Chair- 
man of the Board of Varian Asso- 
ciates, Palo Alto, California, has 
been awarded the Medal of Honor 
of the Institute of Electrical and 
Electronics Engineers. The award 
consists of a Bronze Medal and Cer- 

tificate and carries this citation to 
Ginzton. 

"For his outstanding contribu- 
tions in advancing the tech- 
nology of high -power klystrons 
and their application, especi- 
ally to linear particle accelera- 
tor." 
Presentation to Dr. Ginzton will 

be made at the Annual Banquet of 
the Institute March 26, at the New 
York Hilton, the major social event 
of the IEEE International Conven- 
tion and Exhibition, March 24 -27. 

Dr. Ginzton was born in Russia 
in 1915 and came to the United 
States in 1929. He received a B. S. 
degree in Electrical Engineering 
from the University of California 
in 1936 and an M.S. in 1937. He 
attended Stanford University from 
1937 to 1940, receiving an E. E. 
degree in 1938 and a Ph.D. in 1940. 
He was Research Associate in the 
Physics Department at Stanford 
University and as a member of the 
Varian Brothers -Hansen group, 
contributed to the development of 
the klystron tube. In 1941, with 
this group he was transferred to the 

McCurdy Radio 
Industries Inc. 

announces the company's move to 

1051 Clinton St., Buffalo, N.Y. 14206 
from Danvers, Mass. 

New Buffalo telephone number (716) 8546700 

See what's new from McCurdy at the NAB Show, Booth 326. 
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Research Laboratories of the 
Sperry- Gyroscope Company in Gar- 
den City, New York, where he re- 
mained throughout World War II. 
In 1946 Dr. Ginzton returned to 
Stanford where he became Profes- 
sor of Applied Physics and Elec- 
trical Engineering. From 1949 to 
1959 he was Director of the Univer- 
sity's Microwave Laboratory. In ad- 
dition to teaching and other aca- 
demic responsibilities he supervised 
the construction of 10 microwave 
linear accelerators. Also from 1956 
to 1961 he was in charge of Project 
"M" a Stanford project involving 
the construction and operation of a 

two -mile linear accelerator. 
He was one of the founders of 

Varian Associates and has been a 

member of its Board of Directors 

since the Company's inception in 
1948. 

Dr. Ginzton has written many 
papers in the field of electronics 
and microwaves and has published 
a text "Microwave Measurements." 
He is the sole or joint holder of 
approximately 50 patents in the 
field of electronics and microwave 
devices. 

In 1958 he received the Morris 
Liebmann Memorial Award pre- 
sented by the IEEE (formerly the 
IRE) for his contribution to the de- 

velopment of high -power pulsed kly- 
strons. 

Dr. Eugene C. Starr, formerly 
Chief Engineer and now Consulting 
Engineer with the Bonneville Power 
Administration at Portland, Oregon, 
was presented the William M. 
Habirshaw Award today by the 
IEEE. Dr. Starr received a bronze 
medal and a $500.00 honorarium at 
the New York Hilton during an 
awards luncheon held as part of the 
IEEE Winter Power Meeting which 

FROM THE INNOVATORS... 

STOP GUESSING ! 
Read Your true peaks 

Belar's PEAK INDICATING METER (VPM -1) monitors true wave form 
peaks - positive, negative, or peak -to- peak -selectable. 

SEE IT AT THE N.A.B. SHOW 

BELAR ELECTRONICS LABORATORY, INC. 
DELAWARE ANO MONTROSE AVENUES, UPPER OARBY, PA. 18014 BOX 63 
AM TV FM STEREO SCA 

Circle Item 60 on Tech Data Card 
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16mm and 35mm PROFESSIONAL PROJECTORS 

for fast, safe, high speed viewing and 

Inspection of motion picture film 

The ideal machine for film quality 

control, timing and correction, and 

release print inspection. Handles 

negatives, fine grains and prints. 

Visual inspection of both picture 

and optical sound track. Solid state 

amplifier for simultaneous 
monitoring of picture and sound. 

Efficient revolving prism shutter 

and sharp optics produce bright, 
clear images without overheating 
film. 

Smooth, gentle film handling at up 

to 400 ft. /min., without intermittent 
movement of usual claw or Geneva 

gear drive. Stable, positive focus. 

2.000 foot film capacity. 

Write for LSC Vedette literature 
or request a "no obligation" 
demonstration 

ULTRASONIC C F;2 CLEANER 

for MOTION PICTURE FILM MICROFILM 

MAGNETIC TAPE 
Presented The Academy of Motion Pictures Arts and Sciences Award of Merit 

for Outstanding Technical Achievement. 

Ultrasonic energy is the most effec- 

tive and economical way to 

completely clean motion picture 

film, microfilm and tape without 
mechanical scrubbing and wiping. 
Ultrasonic energy performs the 

entire cleaning operation. 

Restores clarity and sound to 

maximum quality. 

Enhances the entertainment 
value of motion picture film and 
improves commercials. 

Assures static free film with color 
balance undisturbed. 

Cuts projector maintenance 

costs ... no dirt or dust 
carried into gates and orifices ... 
less breakdowns. 

Completely automatic ... 
requires only loading and 

unloading. 

LIPSNER -SMITH CORPORATION 
7334 No. Clark St.. Chicago. III. 60626 312 - 338.3040 

Costs only 1/20 of a penny per 

running foot to operate. 

Used by every major motion 
picture lab in the world. 

Descriptive brochure sent on request 
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SPOTMASTER 
Tape Cartridge 

Winder 

The new Model 
'l'l' -1.A is a rugged, dependable and 
field tested unit. It is easy to operate 
and fills a need in every station using 
cartridge equipment. Will handle oil 
reel sires. 1ligh speed winding at 
22,," per second. Worn tape in old 
cartridges is easy to replace. New or 
,Id cartridges may he wound to any 
I.ngth. l'ape Timer with minute and 
,ccond calibration optional and 

xtra. Installed on winder or avail- 
able as accessory. Tl' -1A is $94.50, 
with Tape Tinter $119.50. 
Wrim 

BROADCAST ELECTRONICS, INC. 
-,on Brookville Road 

e ¡rie.,. Maryland 

PEOPLE 

runs from January 26 to January 
31. The citation to Dr. Starr reads 
"For outstanding contributions to 
the development of more economi- 
cal and reliable a-c and d -c trans- 
mission." 

Established in 1958, the Habir- 
shaw Award is presented annually 
by IEEE to an individual or group 
of individuals making outstanding 
contributions to the field of electri- 
cal transmission and distribution. 

Eugene Carl Starr attended Ore- 
gon State University where he re- 
ceived his B.S. degree in electrical 
engineering and later the profes- 
sional degree of electrical engineer. 

In 1954 he became BPA's Chief 
Engineer. Since 1961 he has served 
Bonneville as Consulting Engineer 
specializing in EHV a -c and d -c 

transmission and in nuclear power 
development. 

In addition, Starr attended the 
Bikini atomic bomb tests, Operation 
Crossroads, in 1946. He served as 
a consultant to the Reactor Develop- 
ment Division, Atomic Energy Com- 
mission, on industrial power and 
was a member of the Advisory Com- 
mittee to the AEC on reactor poli- 
cies and programs. In 1947 he was 
a member of the American delega- 
tion to World Power Conference in 
Belgrade, Yugoslavia. In 1959 he 
accepted a special five -week assign- 
ment in India, as a Consultant to 
the United Nations where he eval:i- 
ated three engineering research 
grants -in -aid requests of the Gov- 
ernment of India. 

In 1958 the Department of the 
Interior presented him with its high- 
est award, the Distinguished Service 
Award and Gold Medal for his ser- 
vice to the Government in electrical 
engineering and nuclear power 
fields. In 1965 he was appointed a 
member of the Federal Power Com- 
mission's Alaska Power Survey and 
is serving as chairman of the study 
committee on Coordinated System 
Development and Interconnection. 

Thanks to the NAB, 

QRK gets to be 

a "SHOW OFF!" 

\ lank QRK Custom 12" 

. . . and what an opportunity for you, too. QRK . . . the 
professional turntable that has become a classic in the industry 
will be showing off its 5 turntable models plus the QRKabinet. 
The QRKabinet has been especially designed for the ultimate 
in vibration isolation and prestige decor. No wonder the noisy 
ones call us the show offs ... but then they have more moving 
parts than we do, so it figures . . . that's one of the reasons 
we outlive everybody, too! See us at the NAB show ... or at 
your dealer's show (room, that is!) 

Our deluxe unit features 
offset design - provides 

added space for pick -up arm. Control is center for 
right or left hand operation and complete with 
control light and switch. 

ORK Standard 12" or 16" 
Next to pancakes, this is the 
hottest seller in broadcasting. 
It features all the famous ORK 
engineering, only with slightly lighter chassis than 
the custom and a more modest design. Comes 
with light and switch. 

QRK Custom 12" 
Available for either 12" or 
16" tables and in 3 models: 
An unfinished model for 
built -in applications, a free 
standing model in 5 beau- 
tiful vinyl finishes, and a 

free standing finished mod- 
el, but with storage space 
for records. Except where 
storage is needed, finished 
free standing and unfinished 
built -in models hold 150 lbs. 
of dry sand for the ultimate 
in vibration isolation. 

ELECTRONIC PRODUCTS -J 2125 N. BARTON. FRESNO, CALIFORNIA 93703 
Since 1945 

QRK's new direct line -(209) 251 -0001 

Check one out 
or write your 
dealer or us 

for more 
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READER SERVICE CARD 
Engine 
Engineeerrt ing 

FOR ISSUE OF MARCH, 1969 

CARD EXPIRES JUNE 1, 1969 
After that date, please contact 
manufacturer direct. 

Please print or type. 

Name 

Firm 

PO Box 
or Street 

City 8 
State 

Zip 

Please sign 

Circle Numbers below which correspond to items on 
which you want information: 

1 16 31 46 61 76 91 106 121 136 151 166 181 

2 17 32 47 62 77 92 107 122 137 152 167 182 

3 18 33 48 63 78 93 108 123 138 153 168 183 

4 19 34 49 64 79 94 109 124 139 154 169 184 

5 20 35 50 65 80 95 110 125 140 155 170 185 

6 21 36 51 66 81 96 111 126 141 156 171 186 

7 22 37 52 67 82 97 112 127 142 157 172 187 

8 23 38 53 68 83 98 113 128 143 158 173 188 

9 24 39 54 69 84 99 114 129 144 159 174 189 
IO 25 40 55 70 85 100 115 130 145 160 175 190 

11 26 41 56 71 86 101 116 131 146 161 176 191 

12 27 42 57 72 87 102 117 132 147 162 177 192 

13 28 43 58 73 88 103 118 133 148 163 178 193 
14 29 44 59 74 89 104 119 134 149 164 179 194 
15 30 45 60 75 90 105 120 135 150 165 180 195 

Please check every box which ap 
plies to you. 

I want to continue to receive 
Broadcast Engineering regularly 
without charge. Yes fl No 

(Note: Complimentary circulation 
limited to occupations listed be- 
low.) 

Please check both your business 
and occupation: 

A. AM Radio Station 
B. FM Radio Station 
C. Television Station 
D. ETV Station 
E. CATV Station 
F. Instructional TV 

G. Network Station 
H. Consulting Ergineer 
I. College Station 

[, 1. Recording Studio 
K. Manufacturer or Distributer 
L. Government Agency. Library 

M. Engineering School 

N. Owner, Manager. Officer 
O. Engineer. Technician 
P. Other 

Please check boxes that apply. 

specify purchase 

approve purchase of: 

Í Services 

Capital Equipment 

pj Replacement Parts 

A 
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Four Major Annual Awards of 
the Institute of Electrical and Elec- 
tronics Engineers (IEEE) will be 

presented in 1969 as follows. 
The IEEE Edison Medal -to Hen - 
drik Wade Bode, Gordon McKay 
Professor of Systems Engineering, 
Harvard University, Cambridge, 
Massachusetts (formerly vice- presi- 
dent, Military Systems Engineering, 
Bell Telephone Laboratories Mur- 
ray Hill, New Jersey) The Award, 
established in 1904, consists of a 

Gold Medal and Certificate and 
carries a citation to Dr. Bode: 

"For fundamental contribu- 
tions to the arts of communi- 
cation, computation, and con- 
trol; for leadership in bringing 
mathematical science to bear 
on engineering problems; and 

for guidance and creative 
counsel in systems engineer- 
ing." 

The IEEE Founders Award -to 
Emmet Finley Carter, Research 
Management Counselor, Portola 
Valley, California. This Award, es- 

tablished in 1952 is a Bronze Medal 
and Certificate. The citation to Car- 
ter reads: 

"For outstanding contributions 
to the electrical engineering 
profession and to the Institute 
of Electrical and Electronics 
Engineers through wise and 
imaginative leadership in the 
planning and administration of 
technical developments in elec- 
tronics and telecommunica- 
tions." 

IEEE Lamme Medal- Established 
in 1928, consisting of a Gold Medal 
and Certificate. Awarded to James 
Dillon Cobine, Physicist, General 
Electric Research and Development 
Center, Schenectady, New York. Ci- 
tion reads: 

"For his contribution to the 
knowledge and development of 
gaseous discharge devices and 
their adaptation to the develop- 

ment of high -power vacuum 
interrupters" 

IEEE Education Medal -to Donald 
O. Pederson, Professor of Electrical 
Engineering University of Califor- 
nia, Berkeley, California: 

"For inspiring teaching and for 
educational leadership in elec- 
tronics, notably integrated cir- 
cuits." 
Dr. Pederson received a Bronze 

Medal, Certificate, and an honor- 
arium of $500. The Institute estab- 
lished its Educational Medal Award 
in 1956. 
Presentation to all four recipients 
will be made at the Institute's An- 
nual Banquet on March 26, at the 
New York Hilton. 

Dr. Otto H. Schade, Sr. receives 
the Vladimir K. Zworykin Award of 
IEEE "For broad technical contri- 
butions to the electronics and optics 
of television." Dr. Schade is with 
Electronic Components Activity of 
the Radio Corporation of America 
at Harrison, New Jersey. Established 
in 1952, this award honors technical 
contributions in the field of elec- 
tronic television. 

COMREX MODEL 7001 
CUE RECEIVER 

4ry 

Designed for studio or sporting event 
applications the Model 7001 Cue 
Receiver is an FM crystal controlled re- 
ceiver. It operates in the 26.1 MHz, 
26.480 MHz low power remote pickup 
band. The headphone cable is employed 
as the receiving antenna. Supplied for 
use with mercury, alkaline or nicad 
batteries, it features low battery drain 
for exceptional battery economy. 
The Comrex Model 9001, 1 watt cue 
transmitter is the companion to this re- 
ceiver. 

rJCOMREX 
P. 0. Bo, 51, West Concord, Massachusens 01781 
Area Code 617 369 -6685 

Circle Item 70 on Tech Data Card 
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Replace Your Present AM Monitor 

7* 

* AM MODULATION MONITOR 
The Metron Mode 506B-1 Amplitude Modu- 
lation Monitor is a high quality instrument, 
field -proven for several years. 

FCC Type Approval 3 -127 
Compact - Only 51/4" high on a 

standard 19" rack 
All solid state circuits - silicon 
transistors for greater reliability. 
Low Cost - only 6550.00. ` ietleO METRON INSTRUMENTS. INC. 

1051 South Platte River Drive Denver, Colo. 80223 
(303) 744 -1791 TELEX 04 -5729 
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114. AMPEX CORP. -Bulletin 
V200 detailing features and 
specifications of the BC -100 
hand -held color camera for 
broadcast television use is 

available. 

115. ANACONDA -Sealmetic, a 
75 -ohm, all- weather coaxial 
cable designed for CATV sys- 
tems, is described in "The 
Sealmetic Story," a new bulle- 
tin. 

NEW... Type 19 Precision Antenna 
Monitoring System 

. ', 
il 

--' 0- 6- 

PI 

±0.1 Degree Resolution 
Up to 12 Towers 
For DA -1, DA -2 or DA -3 

Mercury -Wetted Relays 
For further information, 
contact: 

POTOMAC INSTRUMENTS, inc.- 
1132 Philadelphia Ave. Silver Spring, Md. 20910 
Phone: (301) 589 -3125 

Circle Item 72 on Tech Data Card 

AMCI BROADCASTING ANTENNAS 
For ITV, UHF -TV 
VHF -TV and FM 
Directional and Omnidirectional 

TV Antennas 

Directional and Omnidirectional 
ITV Antennas 

Dual Polarized Directional and 
Omnidirectional FM Antennas 

May be top or side mounted 

AMCI Antennas are ruggedly de- 
signed and constructed of noncorro- 
sive materials such as 6061 -16 alu- 
minum, copper, and stainless steel. 
This type of construction, combined 
with an electrical design that re- 
quires few transmission line seals 
(from t/e to r/a as many as other 
comparable antennas), yields an ex- 
tremely dependable antenna that 
requires essentially no maintenance. 

AMCI also custom designs an- 
tenna arrays to meet particular re- 
quirements. For a description of 
one of AMCI's custom designs (An 

FM Antenna on the Chrysler Build- 
ing), write for Bulletin 10. 

AL FOR D 
Manufacturing Company 

120 Cross Street, Winchester 
(Greater Boston), Mass. 01890 
Telephone 617-729-8030 TWX: 710-346 -1060 

Cable Address: MCI6OS 

UHF 

FM ITV VHF 
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116. BIRD ELECTRONIC CORP. 
-A discussion of pitfalls in 
the accurate measurement of 
Peak Envelope Power of 
video, pulse, AM and other 
envelope modifying modula- 
tions is the subject of a new 
3 -page application note. 

I I 7. COHU -Use of closed- circuit 
television to provide real -time 
close -up observation of air- 
borne test activity is the sub- 
ject of a new technical appli- 
cation bulletin (8 -94). 

118. DYNAIR -A new 51 -page 
book called "Video Transmis- 
sion Techniques" is available, 
free of charge. Profusely illus- 
trated, the publication de- 
scribes in detail the problems 
encountered in routing video 
through cable, and presents so- 
lutions. 

119. ENDEVCO -A 6 -page bro- 
chure is ready on the new 
Model 2720 charge amplifier. 

I20. HEWLETT- PACKARD - 
"Low- Frequency Network 
Analysis with the 675A/ 
676A" (AN 112 -1) is the title 
of a new 13 -page application 
note. The note describes how 
the Model 675A Sweeping 
Signal Generator and Model 
676A Phase /Amplitude 
Tracking Detector work to- 
gether to measure the gain/ 
attenuation and phase re- 
sponse characteristics of net- 
works. 

121. ITT -A catalog describing 
IRRAVIN insulated elec- 
tronic hook -up wire and cable 
for military and industrial ap- 
plications has been announced. 

122. NAB -The National Associa- 
tion of Broadcasters has sent 
its FM member stations an 8- 
page booklet to help them de- 
termine the number of radio 
receivers capable of receiving 
FM programs. The booklet is 
entitled "Methods for Measur- 
ing FM Set Penetration," and 
is based on an NAB study 
which analyzed four different 
methods of measurement. 

(Continued on page 96) 

NEED A CBS 
VOLUMAX? 
CONTACT CCA ; á 

GGLOOCESTER CCA IT 
ELECTRONICS 

16091 456 1716 
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Don't overlook the importance of 

qualitu 

°Odle 

Hundreds of these units 3e being usec by -V & Racio 

oroadcasters. Give your subscribers tte same plo- 
tessional audio quality they are used tr. An extremely 
versatile audio m xer fo CATV local or giratior. Can 

accommodate up to 14 microptore aid line level 
sources. Model A 15 - ll my $495 

A generous audio control facility to handle live local 
crigination plus al_dio preproductbn awes Adc lise 
rarration with background music to leal slice or 
film programs. Produce coiunercia and public service 
programs and annoincemerts on tape fo- ater release. 
It's also portable for remote brcacca;t use. Model 
F.0 -155 Audio Cont-ol Center -0n-y $111M 

SEE ALL OF SPARTA'S raw LOOK! 
Write or call -or corrrlete product mcrure. 

i 

177 
CALENDAR 

D 

April 
Apr. 11 International Radio and Television Society 

Radio Day newsmaker luncheon at the Waldorf - 
Astoria Hotel, New York. 

Apr. 13 -16 National Association of Educational 
Broadcasters will hold its Institute on principles of 
supervisory management at the Sheraton -Chicago 
Hotel. 

Apr. 13 -14 The Florida Association of Broadcasters 
spring board meeting and broadcasting day at the 
University of Florida, Gainesville. 

Apr. 16 -19 IEEE Regional Six Conference, Phoenix, 
Ariz. 

Apr. 17 -19 Oregon Association of Broadcasters spring 
meeting at the Dunes motel, Lincoln City. 

Apr. 21 -22 The Twelfth Midwest Symposium on Cir- 
cuit Theory held at The University of Texas, Austin. 

Apr. 21 -25 The 1969 spring meeting of the USNC/ 
URSI -IEEE to be held at the Shoreham Hotel, Wash- 
ington, D.C. in conjunction with the American Geo- 
physical Union meeting at the Sheraton Park Hotel. 

Apr. 22 -24 IEEE National Telemetering Conference, 
Washington, D.C. 

Apr. 29 -May 2 Alpha Epsilon Rho twenty -sixth an- 
nual national convention, Statler Hilton Hotel, 
Detroit. 

May 
May 6 -8 Illinois Broadcasters Association annual 

spring meeting at St. Nicholas Hotel, Springfield. 
May 8 -10 Kansas Association of Radio Broadcasters 

will meet at Statler- Hilton Inn, Salina. 
May 11 -13 Pennsylvania Association of Broadcasters 

spring meeting at the Hershey hotel, Hershey, Pa. 
May 12 This is the new date for the oral argument 

before the FCC on its proposal to prohibit networks 
from owning or controlling more than 50% of their 
non -news prime -time programming, and also to limit 
participation in syndication activities. Dec. 12 was 
previous date. 

May 15 -16 Ohio Association of Broadcasters will hold 
its annual spring convention at Imperial House South, 
Dayton. 

May 16 -17 Iowa Broadcasters Association will have 
its spring meeting at Holiday Motel. Lodge, Clear 
Lake. 

May 25 -26 Alaska Broadcasters Association meeting 
at Mount McKinley National Park. 

March, 1969 

l*i4RTÀ 
ELEC -RONC CORPORATION 

A DIVISION OF <OMPUTEF EOUIFMENT SOfPOlA'ION 

6861 FLORINP£RKINB RO.>C 
BACRAMENTO, C.ALI FORNIA 95828 

(916) 363-5353 i 
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To Meet All 

Federal Regulations* 

SPECIFY ff 
& INSIST 

on 

Huey & Phillips 

The leader in tower 
lighting 

and control systems. 
° FCC - FAA and Nat'l. Elec. 

Code Regulations 

300MM BEACONS 
SINGLE AND DOUBLE 
OBSTRUCTION LIGHTS 

APPROVED 
by the FAA 

TOWER LIGHTING ISOLATION TRANSFORMERS 
750, 1750, 3500, 5000, 7500 Watts 

FEATURING... 

HIGHER EFFICIENCY 
IMPROVED REGULATION 
FIRERGLAS INSULATION 
EPDXY ENCASED 
VERSATILE MOUNTING 

CONTROL UNITS to meet 
Standard or Special Requirements. 

LAMP FAILURE 
ALARM SYSTEMS 
FOR UNATTENDED 
INSTALLATIONS 

TUBELESS PHOTOELECTRIC 
CONTROL UNITS 
Indoor or Outdoor 
Many Sizes and Voltages 

BEACON FLASHERS 
Single and Multi- circuit 
Indoor or Outdoor 

FOR TALL TV TOWERS 

LAMP FAILURE 
INDICATOR PANELS 

Request our exclusive TALL TOWER 
Specification Guide. 

HUGHEY & PHILLIPS, INC. 
Manufacturers of 

300mm Beacons, Obstruction Lights, photo -controls. 
Beacon Flashers, Microwave Tower Hazard Light Control 
and Lamp Failure Alarm Systems, Complete Kits fo': 
Tower Hazard Lighting, Deicers, & Talking Circuits, Tower 
Lighting Isolation Transformers, Airport Runway Lighting 

3C50 N. California St., Burbank. California 91503 
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123. NARDA MICROWAVE - 
Criteria for selecting the right 
microwave attenuators for the 
proper application is the sub- 
ject of a 12 -page article ap- 
pearing in the technical publi- 
cation, The Narda Probe. 

124. SCALA RADIO CORP. -A 
data sheet on the Color Log, 
a completely housed frequen- 
cy- independent array designed 
to meet the requirements of 
professional users of UHF TV 
pick -up antennas, is offered. 

125. SEMI -ELEMENTS -A cata- 
log sheet providing informa- 
tion on electro -optic single 
crystals is available. 

126. 'SENCORE -A flyer describes 
the latest maintenance equip- 
ment including a Field Ef- 
fect voltmeter with 1.5% ac- 
curacy and a new mutual con- 
ductance tube tester with all 
the latest tubes listed. 

127. SIGMA INDUSTRIES -A 
bulletin on thick wall, heat - 
shrinkable, self -sealing tubing 
and molded parts is available. 

128. SIMPSON -A bulletin has in- 
formation covering meter 
characteristics, a glossary of 
terms, calibration data, and 
stock sizes and types of panel 
meters. 

129. SPARTA -A price list of Fi- 
delipac Cartridges and Reload - 
ing Service is available. 

130. SPRAGUE - Catalog CN- 
116M1 is available. Sprague 
is also issuing a series of engi- 
neering bulletins including 
complete information on the 
new additions to the TH Se- 
ries of transistor chips. In ad- 
dition, complete data on a re- 
vised series of layer -built 
axial -lead resin- coated Mono - 
lytic'W ceramic capacitors is 

given in Engineering Bulletin 
No. 6201E. 

131. SUPERSCOPE -32 -page cat- 
alog, "All the Best From 
Sony" features Sony /Super- 
scope tape recorders, mag- 
netic tape, microphones, and 
accessories. Additional cata- 
log gives technical specifica- 
tions of consumer and profes- 
sional microphones. 

132. SWITCHCRAFT - Bulletin 
174 describes a low -cost mul- 
tiple station push- button 
switch, the DW "Multi - 
Switch," Series 65000. 

133. SYLVANIA ELECTRIC 
PRODUCTS INC. -A new 
CCTV Systems Catalog is 
available. 

134. TAPECASTER TCM -Tape 
Cartridge Machines are dis- 
cussed in a brochure which 
has schematic diagrams, spe- 
cifications, and prices of the 
Series 700. 

135. TEKTRONIX -A brochure 
provides details on television 
waveform monitor and other 
products. 

136. TELEMATION - Literature 
describes the TMC -2100 mon- 
ochrome vidicon camera, the 
TPS -12X3 broadcast video 
switcher, and TMV -550 video 
distribution amplifiers. 

FROM THE INNOVATORS... 
"MOD MINDER" (MMLU 

A new concept in automatic modulation 

control tor broadcast transmitters 
Also PL -1 Peak Limiter AML -1 AM Limiter AGC -1 AGC Amplifier 

SEE IT AT THE N.A.B. SHOW 

BELAR ELECTRONICS LABORATORY, INC. 
DELAWARE AND MONTROSE AVENUES, UPPER DARBY, PA. 7!014 BOX 83 
AM TV FM STEREO SCA 
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Visual Electronics 
To Hold Post -NAB 
Seminar March 27th 

Visual Electronics Corporation will again hold its 
Post -NAB Seminar on Thursday, March 27th, it was 
announced by Charles E. Spicer, vice -president of 
Visual. The event takes place in the Sheraton Park 
immediately following the National Association of 
Broadcasters Convention in Washington, D. C. 

According to Spicer, several papers will be presented 
on recent advances in broadcast equipment. The for- 
mal program soon to be announced will include tech- 
nical developments in color television cameras, video 
tape recorders, visual information display systems, and 
studio automation. 

Presented annually by Visual, these Post -NAB Sem- 
inars have given broadcasters an opportunity to par- 
ticipate in greater depth on subjects relating to studio 
equipment and systems development, than is possible 
during the NAB exhibit and convention. 

NAB Convention Starts 
With "FM Day" Sunday 

The 23rd National Association of Broadcasters Con- 
ference will get under way Sunday, March 23, by ob- 
serving "FM Day." The opening day program will in- 
clude presentations by FCC commissioner Robert T. 
Bartley and by Curtis B. Plummer, chief of the FCC's 
Field Engineering Bureau. 

On Monday, March 24, there will be a joint session 
with management for opening of the convention at 
10:30 am. At 12:30 pm, Sen. Barry Goldwater will 
address the first engineering luncheon. It will be held 
in the Blue Room of the Shoreham Hotel, with Lee R. 
Wallenhaupt of the WSJS stations presiding. 

The invocation will be by the Rev. Thomas D. Bow- 
ers, Rector, St. Patricks Episcopal Church, District of 
Columbia. 

See Page 33 
For Exhibit Floor Plan 

NEED AN AMPEX, 

MADNECORD or SCULLY? 

CONTACT CCA`"T E: 
CGS ELECTRONICS CORP. 
GLOUCESTER CITY. N 1 

609. 456 Mt 

March, 1969 

rev by 
nca/ersen 

r. .9 
ri=x0 

Sill brimming 
with cable ? 
Trimming with cable is a quaint Early - 
American custom but it's a very time con- 
suming and expensive way to correct 
chrominance delay. Andersen Laboratories - world's leading producer of all types of 
delay equipment - allows you to eliminate 
this problem with a new development: The 
Chrominance Delay Equalizer. CDE con- 
sists of a module for multiple mounting 
in a standard 19" x 51/4" rack drawer (up 
to 6 modules may be mounted in a single 
drawer), and provides complete chromi- 
nance delay correction with a simple screw 
adjustment. This simple adjustment allows 
a full 360° shift of sub -carrier phase (279 
nanoseconds). Because it employs a sim- 
ple, straightforward design concept, it is 
reliable and inexpensive. It makes cable 
trimming primitive. 

See the CDE at NAB, Shoreham 
Hotel,, Booth 537. Also see the 
Zero Studio Delay and the Let- 
ter Outline Generator. 

A ANDERSEN 
LABORATORIES 

1280 Blue Hills Avenue Bloomfield. Conn. 06002 
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16mm AUTOMATIC 

COLOR AND 

ß[ACK WHITE 

FILM PROJECTOR 

FOR TELEVISION 

Efficiency and reliability of HOKUSHIN 

16mm TV Film Projector are highly ap- 

preciated in TV stations throughout the 

world. 

Model TC -510D, 
the latest and rust ' f 
ficient 16mm T'J F r 
Projector. 

HOKUSHIN 
ELECTRIC WORKS,LTD. 

3 -304. SHIMOMARUKO, OHTA -KU. TOKYO. 

TELEPHONE: TOKYO 732.4141 
CABLE ADDRESS: "TOKIOHOKUSIN TOKYO" 

TELEX: O- 246.6073/TOKHOKUSHIN.TOK 
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FCC Announces 
Modified POPSI 
Charts Are Ready 

Modified curves to replace those 
in the POPSI (Precipitation and Off - 
Path Scattered Interference) Report 
No. R -6801 dated March 15, 1968, 
have been announced by the FCC. 
The new charts carry the same num- 
bers as those in the Report with let- 
ter suffixes added for easy substitu- 
tion. 

The report is a statistical analysis 
of the mutual interference between 
a satellite earth station transmission 
and the reception by a microwave 
radio relay station sharing the same 
frequency. It is based on a study 
of the scattering of a radio signal by 
precipitation and other causes in the 
region where the transmitted signal 
of the one station intersects the re- 
ceived signal of the other. 

The new curves reflect a different 
statistical grouping of the computer 
input data to show the highest sig- 
nal extreme on the probability dis- 
tribution curves. The grouping elim- 
inates some of the discontinuities 
due to percentile calculations coin- 
cident with data points. 

The charts are available in limited 
quantities at the FCC Research Di- 
vision, Room 716, 1919 M Street 
Northwest, Washington, D.C. 
20554, telephone 632 -7040. 

Rules have been proposed by the 
Commission as an initial step in 
implementing the new Section 302 
of the Communications Act on de- 
vices which interfere with radio re- 
ception. This section was added by 
Congress July 5, 1968, authorizing 
the Commission to "make reason- 
able regulations governing the inter- 
ference potential of devices which 
in their operation are capable of 
emitting radio frequency energy by 
radiation, conduction, or other 
means in sufficient degree to cause 
harmful interference to radio com- 
munications." 

Discussing the reason for new 
regulations, the Commission said, 
"The continuing increase in the use 
of radio frequency devices in all 
phases of our nation -wide economy 
and activities has helped to bring 

now there are 3 
time & tool-saving 

double duty sets 
New PS88 all- screwdriver set rounds out 
Xcelite's popular, compact convertible tool set 
line. Handy midgets do double duty when slipped 
into remarkable hollow "piggyback" torque am- 
plifier handle which provides the grip, reach and 
power of standard drivers. Each set in a slim, 
trim, see -thru plastic pocket case, also usable 
as bench stand. 

PS88 

5 slot tip, 
3 Phillips screwdrivers 

PS120 

10 color 
coded nutdrivers 

SII S PS7 

2 slot tip, 
2 Phillips screwdrivers. 
2 nutdrìvers 

WRITE FOR CATALOG SHEET N563 

XCELITE, INC.,11BBank St., Orchard Park, N. Y. 14127 
In Canada contact Charles W. Pointon, Ltd. 

Circle Item 79 on Tech Data Card 

BROADCAST ENGINEERING 

www.americanradiohistory.com

www.americanradiohistory.com


about a situation sometimes referred 
to as `spectrum pollution' or 'radia- 
tion smog,' a condition not unlike 
those described as water pollution 
of atmosphere smog in other fields 
and with similar deleterious effects. 
This condition is an unwelcome by- 
product of the nation's explosive 
technological growth and has be- 
come a definite hindrance to the 
attainment of efficient radio service 
throughout the country." 

Until now, under Section 301 of 
the Communications Act, the Com- 
mission has regulated interference 
potential of radio frequency devices 
through the user. The new section 
enables the Commission to require 
suppliers to comply with technical 
standards. 

For many years the Commission 
has prescribed radiation levels and 
related technical standards for RF 
devices, and the use of them has 
been licensed individually or author- 
ized by general rule. The limitation 
of restraints to actual use of the 
devices created problems of detec- 
tion that were almost "insurmount- 
able," the Commisson said. In fiscal 
year 1966 the staff devoted more 

than 150,000 man hours to tracing 
and eliminating interference. This 
went up in fiscal year 1967, when 
more than 40,000 complaints of in- 
terference were received. 

December Letters 
Complain to FCC 

About Commercials 
Complaints from the public to 

the FCC about broadcasting during 
December 1968 total 1,175, a de- 
crease of 421 from November. 
Comments and inquiries totaled 3; 
300, an increase of 829 over the 
November total. 

A number of the complaints re- 
ceived concerned loud or offensive 
commercials, allegedly obscene or 
indecent promotional announce- 
ments for movies on television or in 
local theaters, and distortion or sup- 
pression of news. 

A total of 1,589 letters were sent 
by the Commission's staff in re- 
sponse to complaints, comments and 
inquiries. 

FCC Chairman Rosel H. Hyde 
testified today in support of an 

clean magnetic 
tape heads -- 
completely 

send for free 
samples and 
literature. 
Write, or use the 
reader service number under this advertisement 

t THE TEXUJIPE COfflPflflY 
HILLSDALE, NEW JI hSf 1 i i14. 
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amendment to the Communications 
Satellite Act of 1962 that would 
permit the number of common car- 
rier elected stockholders on the 
board of the Communications Satel- 
lite Corporation (Comsat) to be re- 
duced as carrier ownership of vot- 
ing stock fell below 50 percent. 

Chairman Hyde told the Senate 
Commerce Committee that the 
amendment was "much needed." He 
pointed out that the amendment pro- 
vides for the number of common 
carrier elected directors to be based 
on the total Comsat voting stock 
owned by the carriers and that it 
would create "a more equitable vot- 
ing formula for the election of di- 
rectors... ' 

Noting that the carriers had re- 
duced their Comsat holdings to 38 
percent of the total voting stock as 
of December, 1968, Chairman Hyde 
said that under the present provi- 
sions of the Act they are still en- 
titled to elect 50 percent of the 
Comsat board. "The fact that this 
50 percent ownership expectation 
has not been realized is a valid rea- 
son for the proposed amendment," 
he stated. 

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 
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run the 
MARATHON 

and 
win t, 

SEE US AT NAB 
SHOW BOOTH 327 

The patented differential hub on this MARA- 
THON continuous tape cartridge provides con- 
stant tension at any speed - without special 
winding. If you're already using high -speed equip- 
ment, you can fast -forward wind MARATHON 
cartridges with no fear of spew -out. 

This, plus a precision guide path which assures 
the best possible handling of your tape, guaran- 
tees maximum broadcast quality every time you 
use the tape, not merely most of the time." 
And you'll get considerably greater tape life. 

MARATHON cartridges meet all NAB specifi- 
cations and exceed them where t counts. NAB 
specifications call for a maximum drive force 
of 6 ounces. MARATHON cartridges never exceed 

ounce! 

Major cartridge users are running the MARA- 
THON. They're under constant tension, and they 
love it. In every detail of design and performance, 
MARATHON cartridges demonstrate quality which 
assures MARATHON performance. Can we send 
you complete engineering specifications and 
prices today? 

MARATHON 
BROADCAST EQUIPMENT SALES CORPORATION 

57 NORTH PUTNAM ST. DANVERS, MASS. 01923 (617) 774 -6066 
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STAG F.'LM Acc/o5:t,n.t-,, 

DIGILOGIC 

Discover how digital computer 
techniques have revolutionized 
television broadcast equipment. 

From: 
SARKES TARZIAN SYSTEMS 
Bloomington, Indiana 
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ETV Survey 

62 Per cent of ETV 
Stations are Ready 
To Transmit Color 

For a color session at the 1968 NAEB Convention, 
Marvin L. Bowman of Western Kentucky University 
conducted a survey of the 170 (Oct. 30) educationally 
licensed television stations to determine the extent of 
color facilities. He received 89 replies representing 140 
television stations. This survey shows that some 62 per- 
cent of the respondents are capable of transmitting 
color and 15.7 percent have full color facilities (VTR, 
Film chain, live cameras). There was only one reply 
that indicated anything more than a handful of color 
classroom receivers. By far, the majority of replies said 
that the number of color classroom receivers is either 
unknown or pitifully few (10 -40). 

This survey was taken in an effort to project what 
the status of color television would be one year from 
now (Oct. 1969). Though these figures are valid, there 
is reason to question the asterisked percentages in that 
(a) the survey could have been misinterpreted by a 
few to include both their present and future facilities 
under the one year projection column; (b) some did 
not indicate by number; (c) some projections are based 
on pending grants. 

Now 
Transmitter: 
Film: 
VTR: 
Cameras 
Classroom 
Receivers: 
Remote Facilities: 

Table 1 

Numbers 
Item Numbers 

87 
46 37 
78 48 
54 22 

% of Replies 
with Equipment 

62% 
26% 
34% 

15.7% 

? (WBRA -TV -1000) 
11 (includes film) 8% 

Table 2 
Totals 

In Projected 
One % of for Existing 

Year Item Station Replies TV Stations 
Transmitter: 29 20.7r/; 82.8c; 
Film Chain: 27 24* 17 %* 43 %* 
VTR: 53 32* 23 %* 57 %* 
Cameras: 30 15* 10%* 26%* 
Classroom 
Receivers: ? ? 

Remote 
Facilities: 7 5% 13% 

NEED A SPARTA 

CONSOLE? 

CONTACT CCA TM MN 

CCA 
CCA ELECTRONICS CORP. 
GLOUCESTER N 

609, 617 6 

March, 1969 

CONSIDERING 
AUTOMATION...? 

Crop by and see Js at the N.A.B. convention, 

booth 531, Shoreham Hotel. 

We are proudly introducing our new AR -1000 

series, solid state, digital broadcast automation 

system. 

AUTOMATION 

1301193:1400 

BROADCAST PRODUCTS COMPANY, INC 
VERETf STR(EI nENS'AG'.' 
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NORTRONICS 
REPLACEMENT TAPE HEADS 
IMPROVE THE PERFORMANCE 
OF ANY TAPE RECORDER! 

WORLD'S LARGEST 
HEAD SELECTION FOR 

PROFESSIONAL EQUIPMENT 
AMPEX MAGrJECORD SCULLY 

CONCERTONE RCA CROWN 

AS WEL_ AS 1800 
POP,JLAR PRICED RECORDERS 

DOMESTIC AND IMPORTED 

MONO OR STEREO 
REEL -TO -REEL OR 
CASSETTE AND CARTRIDGE 
TYPES 

ANY TRACK STYLE 
Full, Half, Quarter or Eighth 

ANY FUNCTION 
Record, Playback, Erase, R /P, and RIPIE 

Replace worn tape heads with the brand most 
often chosen by tape recorder manufacturers 
for use in original equipment. (Over 80r¡ use 
Nortronics!) It's a gaicker and easy way to 
better response, cleaner sound, optimum per- 
formance. 

NORTRONICS Bulletin 7230A describes 
the complete line of Nortrcnics replacement 
heads, conversion a-1d mounting kits, and 
accessories. Write to Nortronics for your free 
copy, or get one from your local distributor 
who stocks all these products for your 
convenience. 

7lorfronics 
COMPANY. INC. 

8101 Tenth Avenue North 
Minneapolis. Minnesota 55427 

Phone: (612) 545.0401 
See us at N.A.B. Booth 513 
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NAFMB To Meet 
March 23 in D.C. 

Washington, D.C. will be over- 
flowing with broadcasters during the 
latter part of March. The National 
Association of FM Broadcasters' an- 
nual convention will run from 
March 21 -23. The usually well at- 
tended National Association of 
Broadcasters will open their conven- 
tion doors March 23. 

The NAFMB was founded in 
1958 by a small group of indepen- 
dent FM broadcasters who felt that 
the "new" medium had special 
problems which then existing broad- 
caster' groups were not giving full 
treatment. Since its founding, only 
the NAFMB has been exclusively 
devoted to the welfare of FM broad- 
casters. 

Today there are more than 300 
NAFMB members spread through- 
out the nation, Canada and Mexico. 
Membership is about evenly divided 
between FM -onlys and AM- FM'ers. 

The NAFMB sponsors regional 
seminars and conventions. The or- 
ganization has an active working 
arrangement with RAB, liason with 
the NAB and is represented on the 
Broadcast Ratine Council. The 
NAFMB has been on the committee 
to revise SRDS and has sponsored 
and conducted national surveys on 
penetration. audience size, demo- 
graphics, programming, and sales 
and market data. 

The "NAFMB Report," regularly 
sent members, covers sales, manage- 
ment, promotion, engineering, and 
Washington activities monthly. 
Timely news items keep members 
up to date on regional and national 
FM activities. 

The purpose of the Association 
is to foster and promote the de- 
velopment of the art of frequency 
modulation broadcasting in all its 
forms; to protect its members in 
every lawful and proper manner 
from injustices and unjust enactions; 
and to do all things necessary and 
proper to encourage and promote 
customs and practices which will 
strengthen and maintain the fre- 
quency modulation broadcasting in- 
dustry to the end that it may best 
serve the public. 

In particular the Association: 
1. Promotes, in the public in- 

"phenomenal performance ... 
numerous refinements ... 
place Crown CX822 

IN A CLASS BY ITSELF" 

-- AUDIO MAGAZINE 

CROWN CX822 
reviewed by Audio 
To Crown owners, Audio's evaluation 
comes as no surprise. They krow 
that every Crown meets or exceeds 
its specifications. Your own Crcwn 
CX822 will deliver the same "phe- 
nomenal performance" as the one 
tested by Audio magazine. You will 
find, as Audio's engineers, that 
"the new Crown CX822 is capable 
of providing the most faithful repro- 
duction of sound through the magnetic 
recording medium. . .to date." You 
will also agree with Audio, that "to 
truly appreciate this machine, you 
must use it." Your Crown dealer will 
help you select the Crown model to 
meet your exact needs. 

CX822 

To receive the 4 -page Audio test 
report, free literature and the name 
of your dealer, write Dept. BE -3. 

Box 1000, Elkhart, Indiana 46514 

MADE ONLY IN AMERICA 
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terest, the broadest possible 
use of the FM spectrum as an 
effective means of mass com- 
munication, and encourage 
separate FM programming. 
Promotes the sale of FM re- 
ceivers and their increased 
usage. 

3. Promotes the purchase of FM 
broadcast time by local, re- 
gional and national advertisers 
and agencies. 

4. Promotes the use of both qual- 
itative and quantitative audi- 
ence measurements by respon- 
sible research firms. 

5. Acts as a central FM public 
relations, publicity and adver- 
tising bureau. 

6. Fosters local and regional FM 
associations, and encourages 
their affiliation with the 
NAFMB. 

FCC Denies Bauer 
FM Petition 

A petition by Bauer Broadcast 
Products Division of Granger As- 

sociates for amendment of the Rules 
(RM -1273) to increase the permis- 
sible transmitter output power for 
noncommercial educational FM 
(Class D) stations has been denied 
by the FCC. The petition requested 
amendment of the transmitter out- 
put power limitation of 10 watts re- 
quired by Section 73.504 (b) (1), 
and the standards of good engineer- 
ing practice (Section 73.505) of the 
Rules by increasing the permissible 
transmitter output power to 20 watts 
for stations employing a combina- 
tion of vertical and horizontal po- 
larization. 

Bauer Broadcast Products said 
that it does not seek to expand the 
coverage area of Class D FM sta- 
tions, but only to make possible im- 
provement of signal quality within 
the limited reception areas served 
without increasing interference po- 
tential. Bayer contends that Class 
D stations could add a vertical 
transmitting antenna and divide the 
20 watts power equally between the 
vertical and horizontal antenna to 
improve service without increasing 
the interference potential of the sta- 
tion above that of one employing a 

10 -watt transmitter and a single 
plane of polarization. Equally ef- 
fective results could be obtained 
through use of the present 10 -watt 
transmitter and a better transmitting 
antenna, Bauer Broadcast Products 
said, but this might mean an un- 
reasonably expensive antenna and a 

poor economic balance between 
transmitter and antenna costs. 

Rules providing for licensing of 
low -powered noncommercial educa- 
tional FM stations, the Commission 
noted, were adopted on August 19, 
1948 (FCC 48 -1958, Docket 9048). 
The stations were not intended as 

alternates to regular educational FM 
broadcast stations but were con- 
sidered substitutes for wired carrier 
"campus" systems using AM broad- 
cast channels which often created 
interference problems through fre- 
quency leakage from the wires used 
for signal distribution. The service, 
which offered a low -cost means of 
training students in operation and 
programming of a station, was in- 
tended to be limited to a small area, ' 

usually a college or university cam- 
pus or the immediately surrounding 
area. 

March, 1969 

with Greenlee punches 
Here's the simple speedy way to cut Smooth, 
accurate holes in metal, hard rubber, plas- 
tics, epoxy, etc. 
Save hours of hard work ... punch clean, true 
holes in seconds for sockets, controls, meters, 
and other components. Easy to operate. Simply 
insert punch in a small drilled hole and turn with 
a wrench. For use in up to 16 -gauge metal. Avail- 
able at leading radio and electronic parts dealers. 

GREENLEE TOOL CO 
DIVISION OF SEENlrf OS 

1866 Columbia Avenue, Rockford, Ill. 61101 
unn of E. Coo 0 Cmnm,no. 24 
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-Z WAY 
foòucfS 

COMMERCIAL 
TOWERS 

DESIGN MANUFACTURE 

MAINTENANCE ERECTION 

In all 50 states ... in Central and 
South America ... in Europe, the 
Near and Far East: E -Z WAY 
TOWERS have PROVED that top 
design and highest quality con- 
struction pay off! Two decades of 
engineering excellence stand be- 
hind every E -Z Way Tower! Demand 
an E -Z Way Tower engineered to 
your specific requirements. 

E-Z WA 
ONICtS, inc. 

COMMERCIAL DIVISION 
P. 0. BOX 17196 PHONE 813/932.5321 
TAMPA, FLORIDA 33612 
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New Products At NAB Show 
(Continued From Page 28) 

Anderson Laboratories, Inc., 
Robert Fletcher, manager of video 
engineering for Anderson will in- 
troduce the company's zero studio 
delay unit that allows direct switch- 
ing from a camera or other source 
to a second source which has been 
routed through a separate studio. 

The unit permits dissolving, wip- 
ing and other special effects nor- 
mally restricted by delay effects. It 
features 1 H minus studio delay 
plus or minus IO nsec. Other fea- 
tures are: bandwidth -flat to ±0.5 
db to 4 MHz; output S /N -50 db 
(peak to RMS); gain -0 -á-1 db 
adjustable: and differential phase is 

NEED A QRK 
TURNTABLE? 
CONTACT CCA 

CCA 
CCA ELECTRONICS CORP 
GLOUCESTER CITY N 7 

6091 456 1716 

MOUNTING PROBLEMS? 
LET DAVIS & SANFORD =- 

HELP YOU SOLVE THEM 

1 

CEILING MOUNT FOR 
TV RECEIVERS AND 

. MONITORS 
Keep floor area clear and 
uncluttered. Adjustable 
horizontal and vertical 
tilts let you position set 
in direction of viewers. 

2 
PEDESTAL MOUNT 
FOR TV RECEIVERS 

. AND MONITORS 

Used where portability is 
desired. Rolls easily on 
5" rubber wheel casters 
with brake. Set can be 
tilted 30° up or down. 

3 
WALL MOUNT FOR 

TV RECEIVERS AND 
. MONITORS 

Use when it is imprac- 
tical to mount installa- 
tions on high ceilings. 

I May be turned to any 
....__-4 angle and tilted 30° up 

or down. 

Mounts are all steel construction- For more infor 
. 

mation and literature write: 

24 Pleasant St., New Rochelle, N. Y 

'DAVIS & SANFORD L 

See Us At The NAB SHOW. BOOTH 527 
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less than 2 per cent with an input 
signal level at 1 volt peak. Booth 
No. 537 -S 

Zoomar, Inc. will introduce their 
new Zoomatar lenses for low light 
level television and photography. 
They will be available in two mod- 
els, with a focal length of 75mm 
and 180mm and speeds of f/1.3. 

The company also will show their 
new f/I zoom lenses for Vidicon 
and Plumbicon monochrome cam- 
eras, utilizing Zoomar's variospeed 
control box which is adaptable to 
all studio cameras. Also, Zoomar 
will be ready to detail their new 
optical testing service. Booth No. 
505 -S 

Gates Radio Company will show 
their automated radio station and 
for the first time will demonstrate 
their automatic program logging 
system in which teletype impulses 
from first seconds of tape cartridge 
travel activate a page printer and 
the schedule of programs logged are 
typed directly from the tape cart- 
ridge. The system is a direct print- 
out of a complete and permanent 
program log, recorded automatic- 
ally. 

Also on display will be a host of 
Gates audio products, including the 
TV -15 Console with a TVS -6 sub - 
mixer panel. In addition, there will 
be a group of AM and FM trans- 
mitters on display. Group features 
include digital logging and accessory 
monitors and amplifiers. Booth No. 
213 -SP 

Anderson -Zero Delay 

\fit 
CBS -Image Enhancer 

Spindler- Sauppe 

Satisfaction Guaranteed! 

M)_] 
Professional Head Replacements for Ampex, Magnecord 

il1 Write for details 

U MAGNETICS, INC. MINNEAPOLIS 
2915 Huntington Avenue Minneapolis Minnesota 55416 
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For educational TV and 
other CCTV installations 
Sturdy and rugged, yet light in weight, this all 
aluminum tripod is ideal for CCTV viewfinder 
cameras weighing up to 100 lbs. 

YEATURES: GEAR DRIVEN ELEVATOR column 1r /err 
diameter slides up and down on nylon sleeves. No 
metal -to -metal contact. This reduces friction and 
wear. SELF LOCKING GEAR Mechanism keeps the 
center post from running down regardless of the 
,veight on the head of the tripod. Two section 
aluminum legs. Sturdy box -tubing leg brace for tri- 
pod rigidity. All three swivels can be locked for 
straight line tracking. Ball bearing wheels with posi- 
-ive lock of both wheel and swivel. 

o ØE 
Model 

TVG -W 
with 

Geared 
r`,'94_ Center Post 

and Cradle 
Head 

Davis 
& Sanford 

N PLEASANT ST.I NEW ROCHELLE /NEW YORK IO1102 

WRITE Dept. B,E. 

r-- 

Collins -EM Transmitter 

':,.-. t 
Kahn- Transmitter 

.rT:Tt1111 - ,iiiirr 
_7i7uir:L..-.. .... :al 
S11TT-TLI111 1T1L:11L1 C] 

MI 11I41tTTLI1TTLrjÿLFU t] 
LTTTT1111IT13111-LTFí] rll 
1111111 LlaTl I ITTT-1:U Q7 

am 

Grass Valley -Switcher 

NEED All ELECTROVOICE 

MICROPHONE? 

CONTACT CCA 
[ED 

STOCK 
TWA) 

eGO iESTÉP 
ELECTRONICS CORP. 

16091156 1716 

Berkey- Maxi -Brute 

MOBILE BROADCAST VAN HEATER 
A 201 Heater is built to Military specs. 

210 Heater used aboard fixed & Mobile radio 
,m stations, mobile T.V. Vans, remote AM /FM 

`'1 stations, Pick -up Vehicles, Transmitter sites, 
etc... 
Broadcast stations will find heating equip- 
ment ideal for outdoor & indoor coverage. 
Built for rugged field performance; can be 
portable or attached to floor. 

Also available is our Lightweight & Mobile 
Food Warming equipment available for re- 
mote sites. 

v+r. 
r SOW. ±' .-.-. 

MODEL 201 
FORCED AIR HEArER 
(specials built to order) 

Write for full catalog on our electric space 
heaters & food warming equipment. 

VALAD ELECTRIC HEATING CO. 
71 Courtlandt St. Tarrytown, N.V. 
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MODEL BUDR -1 

BALUN AMPLIFIER 

AIM& 
Accepts Balanced or Unbalanced 
Signal Voltages 

Provides Hum -Free Transmission 
between Two Locations 

Eliminates Frequency Interference 

A solid -state high performance video 
distribution amplifier which accepts 
either balanced or unbalanced signal 
voltages. It provides four outputs, two 
balanced at 124 ohms and two unbal- 
anced at 75 ohms. Choice of inputs is 
selectable by a front panel switch. 
The BUDR -1 provides high common 
mode rejection up to 50 db and a 
frequency response from 10 Hz to 10 
MHz. The unit automatically cancels - 
out generated unbalanced voltages, 
and eliminates power hum or other 
spur ous interference frequencies 
which could be induced into the cable. 

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

See Us At The NAB SHOW, BOOTH 527 
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ENGINEERS' 
EXCHANGE 

Dear Editor: 
One of our three Ampex PR -10s 

developed a popping noise on play- 
back. This noise was present only 
when the transport mechanism was 
running. The noise had a definite 
time constant, and sounded like an 
arc, such as would occur when a 

relay or switch breaks contact. It 
was found that grounding the belt 
that drives the supply reel via the 
eddy current clutch assembly would 
eliminate the noise. The noise was 
also eliminated by grounding the 
supply clutch housing. A quick 
check with an ohmmeter revealed 
that the clutch assembly was above 
ground, thus permitting a static 
charge to build up on the drive belt 
and then discharge, causing the pop- 
ping sound. The eddy current clutch 

T1 

and brake assembly is mounted to 
the front panel with three screws; 
however, fiber washers are employed 
between the brake assembly and the 
front panel. Although the screws 
are threaded through the front 
panel, it was discovered that the 
paint was preventing the screws 
from making a ground connection. 
All that was necessary was to scrape 
the paint from the panel under the 
screw heads in order to make a 

good ground connection for the 
eddy current clutch assembly. 

Barry Atwood 
Chief Engineer 
WBKY -FM 

Dear Sirs: 
Here's one for your submission 

to a future issue of one of the finest 
trade magazines in the business. 

What is more annoying than try- 
ing to guess at the temperature out- 
side when an operator is busy try- 
ing to hold things together in the 
control room? I have tried a num- 
ber of combinations and came up 
with one some time ago that I'd like 

NEED A SPOTMASTER or 

SPARTA TAPE CARTRIDGE? 

CONTACT CCA` "THEM)" 

CCA 
CCA ELECTRONICS CORP 
GLOUCESTER CITY. N I 

6091 456 1 716 

Parts List 
T 1- Filament Transformer / 6.3 volt 

Winding 
D1, D2 -400 PIV Diodes 
Cl, C2-40-40/150 WDVC. 
R1- 100.000 ohm 2 watt wirebound 

potentiometer 
THM- Thermister 135,000 ohm at 25° 

C. (Allied Electronics Part 
#60F6615) 

FROM THE INNOVATORS... 

First all new solid -state 
TV modulation monitor 

TV MODULATION MONITOR (TVM -1) 

Same accuracy and features as Belar's field - proven FM monitors. Expand 

to SCA by plugging in Belar's SCM -1. 

I. DELAWARE ANO MONTROSE AVENUES. UP. ER DARBY. PA. 19084 BOX 83 
AM TV FM STEREO SCA 

SEE IT AT THE N.A.B. SHOW 

BELAR ELECTRONICS LABORATORY, INC. 
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to share with my colleagues behind 
the soldering gun, who are still run- 
ning outside to see how cold it is. 

From other combinations I had 
tried, some parts for the project 
were already on hand. No. 12 volt 
filament transformer was available, 
so I used one with a 6.3 winding 
and made a voltage doubler. Some 
400 P1V diodes were in the parts 
drawer, and I uncovered a 2 Watt 
WW 100 K pot, which serves to 
vary the voltage across the meter - 
thermister and thus is used to cali- 
brate the temperature with an offi- 
cial thermometer. The thermister 
(from Allied Electronics) was sol- 
dered on the end of a pair run out 
to the dog house which also con- 
tains our official thermometer, a 

line about 50 feet in overall length. 
It would appear the length of line 
is immaterial to the performance of 
the unit. The 100 microammeter 
falls off in linearity on the lower 
end of the scale but this is only 
slight, and if desirable, a meter face 
can replace the original to follow 
the path of the thermister. We have 
had this unit in use for some time 
and although the operators still 
check the official thermometer about 
once per shift, very little calibration 
is necessary. 

Walt Rice 
Chief Engineer, KWIL, 
KWIL -FM 

Ed. Note: Got any tips you think 
would help solve other nagging 
problems? Any worthy shortcuts? 
A better electronic mouse trap? 
Send your tips to The Editor, 
Broadcast Engineering, 1014 Wyan- 
dotte, Kansas City, Mo., 64105. 

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 
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Professional Services 

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 

JAMES C. McNARY 

Consulting Engineer 
National Press Bldg. 
Washington 4, D.C. 

Telephone District 7 -1205 
Member AFCCE 

CAMBRIDGE CRYSTALS 
PRECISION FREQUENCY 

MEASURING SERVICE 

SPECIALISTS FOR AM -FM -TV 
445 Concord Ave. Phone 876.2810 

Cambridge. Mass. 02138 

JOHN H. MULLANEY 
and ASSOCIATES 

Suite 71, 
1150 Connecticut Ave.. N.W. 

Washington. D. C. 20036 
Phone 202 -223 -1180 

Member AFCCE 

ROSNER TELEVISION 
SYSTEMS 

ENGINEERS - CONTRACTORS 

29 South Mall 
Plainview, N.Y. 11803 

(516) 694 -1903 

TAPE CARTRIDGE SERVICE 
Completely recondition your old tape 
cartridges, all sizes of new tape cart- 
ridges in stock available for immediate 
shipment. Will supply complete price 
list on request. 

M.S.I. CARTRIDGE SERVICE 
279 W. Main Street 

Amsterdam. N. Y. 12010 
Phone Area Code 5181 843 -2242 

FRANK A. ZOELLER 

TELEVISION SYSTEMS 
CONSULTANT 

20 Years Experience 

Box 366 San Carlos. Cal. 94070 
14151 593 -1751 

AMPEX HEAD ASSEMBLY 
Relapping and replacement head ser- 
vice for all AMPEX professional stu- 
dio model recorders. Our precision 
relapping extends head life for max- 
imum use. Brand new shelf stock re- 
placement heads of our manufacturer 
available when relapping not advis- 
able. Prices include thorough assem- 
bly cleaning, optical and electrical in- 
spection and complete testing on Am- 
pex equipment. Monaural assembly re- 
lapping . . $35.00 complete. Monaural 
assembly replacements . . $119.50 
complete. "Loaner" assemblies avail- 
able. For more data- contact LIPPS, 
INC., 1630 Euclid St., Santa Monica, 
Calif. 90404 (213) EX 3 -0449. 

GUARANTEED FIRST PHONE, 4 -6 
weeks. Broadcast Engineering Academy, 
3700 Lemay Ferry, St. Louis, Mo. 63125. 
314/892 -1155. 5-68-tf 

Classified 
s, 

Ads ert lning rater in Classified self are 
14 per non!, each insertion, and anlnt be ac- 
companied by rash to insure p,,hlicatinn, 

t:nh initial or abbr., conooloo a full 
nord. 1 peer ras- nord.. :ttlr each. 

classified charge, $2.00. 
l'or ads on which replies are sent to us for 

fonsarding, there is an additional charge of 
52.00 to cot er department number. etc., which 
is printed in ads ert ising copy. and prom ..mooing 
of replies. 

Classified 1.011111111, are not open to ads er- 
timing of all.) products regularly produced by 
manufacturers unless used and no longer 
owmed by the tiran,, fart tirer or distihu tor. 

Equipment Wanted 

Zoom lens, other cameras. and tubes 
wanted. Ted Dames Co.. 308 Hickory St.. 
Arlington. N. J, 07032. 1 -69 -3t 

Help Wanted 

VIDEO TAPE ENGINEERS 

Expansion in the video tape machine field has 

created new opportunities for engineers to 

test equipment at our plant and supervise in- 

stallations at customers' facilities. You should 
have previous experience on video tape equip- 
ment, either with a manufacturer or a broad- 

cast station. 

If you are a self- starter and have the experi- 
ence reqLired, this is an opportunity to grow 
with a dynamic, expanding national company 
in the broadcast field. Attractive salary will 
be commensurate with background and ex- 

perience. Send your resume to M r. Frank 

Haney. General Manager. 

VISUAL ELECTRONICS LABORATORIES 

725 San Aleso Avenue 

Sunnyvale, California 94086 

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 

TV Transmitting Technician 
Desire person with two to five years 
experience in TV /FM transmitter ex- 
perience in broadcasting facility. or 
experience as expert color TV receiver 
service technician to perform final 
production test activity. 
Technical school training or equivalent 
in U.S. Armed Forces desirable. 
Complete employee benefit program. 
Modern, air conditioned plant. Me- 
dium midwest city with excellent pub- 
lic and parochial schools. 
Write or phone collect, Personnel De- 
partment. 217- 222 -8200. 

Gates Radio Company 
A Division of Harris -Intertype Corp. 

Quincy, Illinois 62301 

An equal opportunity employer (M &F) 
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Help Wanted (Cont.) 

MANAGER, SALES & MARKETING 
TV RELAY LINKS 

We are a leading supplier of militarized micro- 
wave relay equipment, now offering a line of 
all solid state TV relay links for SIL and inter- 
city use to the TV Broadcast industry. 
The man for this job has contacts at TV sta- 
tions throughout the country, and has the 
ability to organize and manage an aggressive 
sales and marketing campaign including the 
selection of a nation -wide rep organization. 
This is a top position for a top -notch man. 
Visit us at NAB Booth 544 (Shoreham). or con- 
tact R. B. Hirsch at 

RHG Electronics Laboratory, Inc. 
94 Milbar Boulevard 

Farmingdale, L. I. 11735 
(516. 694.3100) 

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 
MARKETING- Application engineers are 
needed by a MOVE -AHEAD corporation 
strong in broadcast and closed- circuit 
television systems. Direct work with cus- 
tomers and outside sales engineers. FIELD 
ENGINEERS also are required for in- 
stallation. setup and repair. Recent large 
or medium -size station experience and! 
or broadcast sales experience is desired. 
Some travel may be necessary. If you are interested in a CHALLENGING position. 
this may be the chance to make the 
positive move in your career. EXCITING 
SAN DIEGO: major league football. base- 
ball, basketball and hockey; surfing 55 
miles from the snow line; deep sea sport - 
fishing; 65 year -round golf courses. Call 
R. .1 Schlicht, general sales manager, at 
714 -277 -6700. or send your resume to 
COHU ELECTRONICS, INC., Box 623. 
San Diego. California 92112. An equal 
opportunity employer. 3 -69 -1t 
ENGINEER /MALE. Growing Radio Broad- 
cast Company looking for Chief Engineer 
to oversee two AM and two FM stations, 
Both located in Florida. The man we 
want is a shirtsleeve. "Do -it- Myself" en- 
gineer interested in top quality studio 
sound. 80'.- of our equipment is brand 
new, the other 20' will be replaced if 
you recommend it. Starting salary $8.000 
per year. hospitalization and a chance to 
build a career with a young company that 
is offering to put you in complete charge 
of all engineering. Tell all in your first 
reply. Broadcast Engineering, Dept. 227. 
1014 Wyandotte, Kansas City, Mo. 64105, 

3 -69 -1t 

Wanted Immediately: FIELD TECHNI- 
CIANS READY FOR BIGGER JOBS - 
Capable and competent men with ex- 
perience in TV systems or carrier sys- 
tems. Rapid promotion: security plus 
fringe benefits: all replies confidential. 
Send resume with current salary level to 
Vern L. Coolidge, V, P. and General Man- 
ager, Comm /Scope Corporation. P. O. Box 
489, Hickory, North Carolina 28601. 

3 -69 -1t 

TELEVISION ENGINEERS -Join a CRE- 
ATIVE corporation working on broadcast 
and closed- circuit television for applica- 
tions in space. ground. sub -surface and 
underwater. DESIGN ENGINEERS are 
needed for video processing, video switch- 
ing. CCTV systems and color camera sys- 
tems. More than 120 television stations 
use our equipment. SEVERAL OPENINGS 
exist in the above design fields. Appli- 
cants should have recent circuit or sys- 
tem design experience in related fields 
and have a BSEE or MSEE physics or 
equivalent. BEAUTIFUL SAN DIEGO 
University of California and three other 
four -year institutions: first -rate symphony 
orchestra: aero -space and art museums: 
fine arts gallery; light opera: family rec- 
reation unlimited: America's finest cli- 
mate. Call J. W. Barnes Chief Engineer, 
714 -277 -6700. or send your resume to 
COHU ELECTRONICS. INC.. Box 623. 
San Diego. California 92112. An equa: 
opportunity employer. 3 -69 -1t 
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PRODUCT MANAGERS 

BROADCAST EQUIPMENT 

Continued expansion of a dynamic national 
company has created two key openings in 

Product Management. Your principal function 
will be to provide recommendations for 
levels of quality, quantity, price, service and 
parts, plus sales support in presentation of 
sophisticated systems. Requires full working 
knowledge of products and markets. 

(I) AM FM BROADCAST 
EQUIPMENT 

All products, including microphones, consoles, 
monitoring equipment, towers and antennas. 

(2) VIDEO TERMINAL 
EQUIPMENT 

Video switchers, amplifiers, special effects, 
sync generators, monitoring and test equip- 
ment. 

All inquiries will be treated confidentially. 
Send your resume to 

Miss P.M. Hicks, Personnel Manager. 

VISUAL 

ELECTRONICS CORP. 
356 West 40th Street, New York, N.Y. 10018 

An Equal Opportunity Employer 

SALES REPRESENTATIVES 
TV RELAY LINKS 

Openings exist for qualified organizations in 
territories throughout the United States. RHG 

Electronics Laboratory, Inc. a leading supplier 
of militarized microwave relay equipment, is 
now offering a complete line of all solid 
state microwave relay equipment for STL and 
intercity use to the TV broadcast industry. 

Visit us at NAB Booth 544 (Shoreham). or 
contact R. B. Hirsch at: 

RHG ELECTRONICS 
LABORATORY. INC. 

94 Milbar Boulevard 
Farmingdale, L. I., New York 11735 

516. 694.3100 

Available July-, 1969. Openings for TV En- 
gineers and TV Technicians. Duties in- 
clude installing and operating color and 
black and white TV systems. Salary com- 
mensurate with experience. Send resume 
to Ronald Lask, Chief Broadcasting En- 
gineer, University of Ill. Medical Center. 
P. O. Box 6998. Chicago, Illinois 60680. 

3 -69 -3t 

HELP WANTED- TECHNICAL- Assistant 
Chief Engineer position available in a 
combined AM -FM -TV facility located in 
medium sized Minnesota market. Contact 
Broadcast Engineering. Box 228, 1014 Wy- 
andotte St.. Kansas City, Mo. 64105. 

3 -69 -2t 

COMMUNICATION PRODUCT DIREC- 
TOR. Are you the experienced adminis- 
trator we are seeking to guide our com- 
pany's well -esta b 1 i s h e d communication 
product line; to plan and direct future ex- 
pansion into related fields of your se- 
lection? Our outstanding engineering staff 
is standing by to accept your direction for 
product design and development, This 
completely autonomous key executive 
will report to our vice- president -mar- 
keting. We invite your reply. which will 
be held in complete confidence. Please 
contact: C. D. Haverty, (402) 342 -2753. 
McMARTIN INDUSTRIES, INC. 3104 
Farnam Street, Omaha, Nebraska 68131. 

3 -69 -3t 

TV Technician for new station -First 
phone, experienced in color or transmit- 
ter. Supervisory position- Contact KMTC, 
P. O. Box 3417 GS. Springfield, Mo. 65904. 

3 -69 -It 

Situation Wanted 

Radio Station Manager, married, desires 
Midwest Station Management- Strong on 
Sales. Good References, non -drinker. pres- 
ently manager 1000 Watt Northwest sta- 
tion. Broadcast Engineering, Box 229, 
1014 Wyandotte. Kansas City. Mo. 64105. 

3 -69 -1t 

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 plus 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 

Equipment for Sale 

AM or FM Audio P.O.P. form kit 51.50 
postpaid. Broadcast Service Co., Box 2305, 
Corpus Christi, Tex. 78403, 2 -68 -tf 

CRYSTAL AND MONITOR SERVICE: 
Crystal service with us is usually a matter 
of hours, not weeks! Repair or replace- 
ment of oven type broadcast crystals at 
reasonable prices, most all makes. Also re- 
pair or frequency change of AM fre- 
quency monitors and H -P FM monitors - inquire. Many years experience Call or 
write: Eidson Electronic Co. Box 96, 
Temple, Texas, Phone (8171 773 -3901 

3 -69 -EOM 

RCA MONOCHROME REMOTE UNIT - 
INTERNATIONAL TRUCK. GERSTENS- 
LAGER BODY. 4 CAMERA & VTR CA- 
PABILITY. NEW EARLY 1965. COM- 
PLETE, READY TO ROLL. WRITE FOR 
FULL DESCRIPTION- WKBD -TV, BOX 
359. SOUTHFIELD. MICH. 48075 -A, 
MARTIN. ENGINEERING MANAGER. 

3 -69 -It 
3 Daven 50/50 ohm T attenuators, 1 Daven 
250K ohm attenuator, Presto model 8K 3 
speed disc recorder, make offer. Doc's 
Radio. 723 N. Horton St.. Marion, Indi- 
ana 46952. 3 -69 -1t 
EQUIPMENT FOR SALE -RCA TFSCM 
television antenna -10 years old. Avail- 
able for immediate inspection. Contact 
E. M. Tink, KWWL -TV, Waterloo, Iowa. 

3 -68 -2t 
FOR SALE: Western Electric 504 -B2 and 
504 -B6 transmitters. Identical one kilo- 
watt driver stages. can be used as trans- 
mitters. Both working Contact: F. P. 
Clay. Jr.: C. E.: WRVC, 2712 Colley Ave- 
nue Norfolk, Virginia. 23517. Phone 522- 
4600 3 -69 -1t 

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

Business Opportunity 

EXCELLENT OPPORTUNITY IN COM- 
MUNICATIONS. New exciting Cablecast- 
ing field, (same as Television broadcast- 
ing except over CATV systems). Annual 
potential of $250.000 in advertising sales. 
All modern studio including video cape 
machines and Cortez Van Mobile Studio. 
Will finance right party. Phone area code 
517 356 -1510. 2 -69 -3t 

BROADCAST ENGINEERING 
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TDA2D VIDEO /PULSE 
DISTRIBUTION AMPLIFIER 

, 4407kit-- -riodo 
'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, were selling the new im- 
proved TDA2D for $295.00 F.O.B. Nash- 
ville, Tennessee. The compact TDA2D fits 
neatly into 13/4 inches of panel space 
and produces virtually no heat. For 

complete information, write to: NUCLEAR COUP. 

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

TDA5 BALANCED /UNBALANCED 
VIDEO /PULSE DISTRIBUTION AMPLIFIER 

For the many occasions when signals must be trans- 
mitted balanced, yet must be fed to other equipment 
unbalanced, International Nuclear offers the TDA5. Two 
inputs are provided, selection of which is accomplished 
by a front panel switch. The balanced input is the 
bridging type and may be terminated 
in 124 ohms. The unbalanced input is 

high impedance and may be terminated 
in 75 ohms. The TDA5 serves both video 
and pulse functions at the flip of a 
switch. The TDA5 sells for $400.00 
F.O.B. Nashville. For additional benefits 
of this system and complete informa- 
tion, write to: NUCLEAR CORP. 

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

TDA7 VIDEO /PULSE 
DISTRIBUTION AMPLIFIER 
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The TDA7 is a compleely transistorized distribution 
amplifier constructed as a plug -in module. The rack 
will hold 10 TDA7's and occupies only 5.4 inches of 
panel space. Each plug -in unit provides the video and 
pulse functions with the flip of a switch. Provision is 
mode to add a sync -adding circuit di- 
rectly to the TDA7. This is specified as 
TDA9. The individual TDA7 plug -in units 
are $295.00 each F.O.B. Nashville, Ten- 
nessee . . . with syrc -add feature 
$320.00. The mounting frame accommo- 
dates up to 10 units and sells for 
$270.00. For complete specifications and 
information on other accessories, write to: 

INTERNATIONAL 

NUCLEAR CORP. 

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

TDA26 HIGH GAIN VIDEO 
AMPLIFIER 

The TDA26 is a compact, completely transistorized Pulse 

Distribution Amplifier designed to be used 

put of camera branching pads or in any 
where 28 DB gain is required. The 

TDA26 mounts in a standard 19 -inch 
rack, using type 83 connectors through- 
out. It has 3 signal outputs, weighs 
less than 4 pounds, mouns in P. inches 
of panel space. The TDA26 sells for 
$400.00 F.O.B. Nashville, Tennessee. 

For complete information, write to: 
!NUCLEAR CORP 

at the out - 
application 

INTERNATIONAL 

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

Circle Item 38 on Tech Data Card 

www.americanradiohistory.com

www.americanradiohistory.com


Even during a power failure. 
the routing path of the 
RLS -100 stays memorized 
by use of magnetic latches. 

Compact (13/4" high) and 
extremely ow cost, the 
Telemet RLS -100 Routing 
Switcher can oe expanded .. 

and expanded ... and 
expanded again ...simply by 
adding modules. This 

versatility ma <es the RLS -100 
ideal for both the smallest 
stations and tie largest 
netwcrks. 
Thoroughly tested PC board 
type plug -in relays insure 
highest reliability and audio 
anc video car be switched on 
the same relay. The plug -in 
feature also allows easy 
access for sinplified 
ma ntenance. 

Telemet's Routing Switcher 
never forgets. And don': you. 
Call or write us today for 
complete specificatiyns. 

a division of GEHT'h.l.. 
185 Dixon Avenue, Amityville. New York 11701 
Telephone (516) 541 -36(0 
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