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ECONOMICS-
THE KEY TO THE FUTURE OF

TELEVISION
BROADCASITING

The opening of the NAB exhibit halls in
Houston on March 17 will signal more
than just a change in the approach to
the annual convention.

It will also represent the beginning of a
new era in the way broadcasters think
and in their buying habits.

This new approach is not unrelated to
changing times and developments in
our economy during the past year.
Competitive forces now have/ made
price plus the performance of a prod-
uct a greater consideration than per-
formance regardless of price.

Further, with power and petroleum by-product short-
ages facing us, conservation takes its place along
side price and performance as among the major
factors a broadcaster examines before purchasing
new equipment.

Certainly while not anticipating these problems in our
economy we at IVC have been working on product
developments that capitalize on new and unique
approaches to broadcast television recording and
that incorporate great operating cost savings for the
user.

Our two major new offerings at NAB will be the
IVC-9000 Broadcast Videotape Recorder and the
IVC-7000 Studio Camera, both of which combine
operating economies and low initial investment with
dramatic new performance breakthroughs.

IVC-9000 This new recorder is the most significant
development in broadcast television recording since
the quad format first came on to the scene 17 years
ago. It is without question the finest television pro-
duction machine ever devised. It will produce a re-
lease master that adds a new dimension to video
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A pre-NAB
Message to the
Broadcast Industry From
Michael A.Moscarello,
President and
Chief Executive Officer
International Video
Corporation

tape. Yet using two-inch wide tape in
a new segmented helical scan format
it uses virtually one-half the tape that
quads do. Its head life is guaranteed
for 1500 hours. When you order the
9000 it will cost you approximately two-
thirds as much gquad. The IVC-9000, by
the way, is not an engineering dream.
Standard production machines will be
in place and operating in users’ hands
before NAB.

IVC-7000 |VC-500A cameras have
been the most widely used medium-
priced cameras in the broadcast world.
Over 200 have been placed in commer-
cial broadcast stations alone in the past two years.
At NAB we'll unveil a dramatically new studio camera,
the IVC-7000, that will eclipse the performance of
models offered by manufacturers of cameras in the
$60,000 to $80,000 range—but at substantially lower
cost. You'll be looking at unprecedented line resolu-
tion in both centers and corners. Signal-to-noise will
be the highest in the industry. We'll have automatic
color balancing as well as bias lighting. Before you
add any more cameras to your studios, take a look
at what we've come up with.

We submit that it is not necessary to be a billion or
even a hundred million dollar company to be innova-
tive in serving the broadcast industry with its two
most vital ingredients — recorders and cameras.
We're sure we can do it better,

We have something and we want you to see it. We've
reserved more exhibit space at NAB than anyone else,
with one exception. We don’t want you to miss us.

Economics will tell the story of the future of television
broadcasting. And we think we have the key.

WMW/D
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Internalional Video Gorporation
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MASTERS OF THE SPOT

The original was a SPOTMASTER — and they continue to set the standard for the
future. Now the industry’s most comprehensive line of tape cartridge machines,
SPOTMASTERS are NAB, IEC and IBA type approved. They are impressive
machines with an impressive record — used by more broadcasters than any other
cartridge machine.

Model Ten/70 — the ultimate cartridge machine — features plug-in deck and adjustable pre-
cision head bracket. Available in playback, record/play/delay, stereo/record/play, rack mount
and remote control configurations.

Model 500C — the traditional favorite that meets NAB specifications, Features 1, 2, or 3 cue
tones, separate heads with adjustable mount, A-B monitoring and biased cue recording.
Available in several mono/stereo/delay configurations.

Model Three/70 — the compact cartridge playback unit. Features direct drive motor, plug-in
deck module and control logic switching. Three units rack mount side by side in only seven
inches of rack height.

Mini Series Models 303C and 305C — the latest in multi-channel playback systems. Features
include plug-in decks, optional switcher and optional remote control. Ideal for manual operation
or for use in programmed automation systems.

SomolnaaZes .,

From BROADCAST ELECTRONICS
A Filmways Company

]
£ Phone 301-588-4983

8810 Brookville Road, Silver Spring, Md. 20910
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TELEVISION DISTRIBUTION AMPLIFIERS

GVG has a complete line of Television Signal Distribution Amplifiers for virtually
any purpose. These amplifiers plug-in interchangeably to a GVG mounting frame and
each has four isolated outputs.

Model 901 Video Distribution Amplifier ® Model 902 Clamping Video Distribution
Amplifier ® Model 901DP Video Distribution Amplifier with Differential Input
and Plug-In Cable Equalization ® Model 903P Clamping Video Distribution
Amplifier with Differential Input and Cable Equalization ® Model

903N Clamping Video Distribution Amplifier with Separate

Video and Chroma Gain Controls ®Model 906 Video Dis-

tribution Amplifier with Automatic Gain Control
® Model 907 3.58 MHz Subcarrier Distribution
Amplifier ® Model 910 Pulse Distribution
Amplifier ® Model 912 Pulse Delay-

ing Distribution Amplifier.

e
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| pURL pOWER SURRLY

THE GRASS VALLEY GROUP,INC. £\

SOLD EXCLUSIVELY BY GRAVCO SALES, INC

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

OVERSEAS - GRASS VALLEY INTERNATIONAL - BOX 1114, GRASS VALLEY, CA 95945 - USA
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Screeching Tape
Not So Unusual

Station-To-Station is really an
exchange column. It will include
letters to the editor, requests for
information, and operation and
maintenance tips. We do pay for
the operation and maintenance tips,
but this is not a contest. After all,
the real competition is in the mar-
ketplace, not in a magazine.

For 1974 - as with everything else
- our payment rates will increase.
All items used will be paid for at a
rate somewhere between $15 and
$50.

Last month we ran a number of
“tips’’ items. And we’d do the same
this month, but we received a num-
ber of letters replying to a problem
mentioned in the November issue:
screeching tape. There seem to be
several approaches to the problem,
so we're going to show a cross
section of what we’ve gotten so far.
Meanwhile, keep those maintenance
and operations tips coming in. If
you have a nagging problem, drop
us a line and we’ll let it be answered
Station-To-Station.

Dear Editor:

I could have written the letter
about screeching tape. My situation
is almost the same as John Carlini’s.

We have sent two reels to the lab
of a well known tape manufacturer
and as soon as they find it (they
lost it!) maybe we will know if it
was defective or what. It does seem
strange that we have been running
some of the same manufacturers
tape side by side with that which
screeches with no problem.

Our situation also came to light
when we automated our FM station.
And you don’t just dump 10%2 inch
reels of tape with carefully recorded
music on it in the wastebasket and
forget it.

John says that his tape screeched
after 20 months of service. Ours
didn’t take that long, maybe three

4

to six months, but it could depend
on number of times played more
than age.

As a stop-gap measure we rigged
up a piece of wire with a wad of
cotton on it and let the cotton drag
on the tape. When the screeching
started we slightly dampened the
cotton with water. 1 guess it’s not
good for the tape recorder but it
stops the screech.

I would like to know the name
and number of the tape John has
found that will run without the
screech.

Incidentally, when the screech
gets intolerable for automation, we
cut it in half and use it on 7 inch
reel and use it OK in our AM
operation.

Henry Hoffman, CE
WAVU-WQSB

P.O. Box 190
Albertville, Ala. 35950

Let’s Keep It Clean

In regard to John Carlini’s
screeching tape problem, I am in-
clined to say accumulation of grit
and grime on the pressure pad
causing it to harden and become
glazed over is causing the ‘‘screech-
ing” sound.

Try replacing the pressure pad. I
have, in an emergency, used a
pocket knife blade to scrape the
glazed portion off the pad. Five to
one, this will eliminate the screech-
ing.

Don’t blame the tape, any
brand—old or new.

Alvin Byars, CE
Cumberland Valley Stations
McMinnville, Tenn. 37110

Regarding John Carlini’'s letter
on tape screech in the November
issue:

We used to get this in a station I
was at where we taped our talk
shows for reference. 1 found that
the slow speed, plus constant use of
the same tapes, would encourage

www americanradiohistorv com

the noise. The remedy in that case
was a thorough cleaning of the
machine: tape guides, heads, cap-
stan, pressure pads, etc. On higher
speeds, there would be no problem.

My ““home” recorder used to yell
a lot, and I found the problem
there was caused by vibration from
tape movement over the heads
which was being transferred to the
pressure pad arms. 1 would either
put graphite on the pads (rubbing
them with a pencil), or change the
spring pressure on the arms.

My thinking on tape recorders is:
you can’t clean them enough. Every
day go over them, unless the tapes
are really bad and you use the
machines a lot...then clean them
twice a day. This will probably not
happen unless you work for a real
cheap AM outfit where anything
Y4 wide with oxide is considered
suitable for air.

Thomas F. Carten
King’s College
Box 1611
Wilkes-Batrre, Pa.

The Finger Test

John Carlini is the first to men-
tion the tape screech problem that I
know of.

We at KFAX have been on a
tape format for many years and
have not had a problem until re-
cently.

The test for this problem is
simple. Pull the tape through your
fingers and it will screech as it will
do through the heads if it is the
offending brand.

Programs that KFAX has had on
the air for years are now coming
through with “screech tape.” We
feel it is new tape at this writing,
from an unknown source.

Some of the readers may be able
to shed some light on this problem
by finding which vendors are selling
this tape and under what labels.

Paul White

ACE KFAX

1470 Pine St.

San Francisco, Cal.

Bearing Problems
In reference to the screeching
tape problem in the November
issue, I might have a solution. I
had noticed the same problem,
mainly an audible squeal causing
(Continued on page 57)
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ransferring film to tape

used to be complicated...

KAI makes it simple.

AKA!l’'s unique new VLC-8 Tele Cine Adaptor
takes the hassle out of color film and slide transfer.

Simply connect the VLC-8 to your AKAI video
camera, face it up to your projector, and you have an
instant film chain-quickly ... easily ... inexpensively.
From any size film. To all sizes of video tape.

And, when used with AKAl’s VC-150 Portable
Color Camera, the reproduction is superb. Because
the VC-150 is equipped with an automatic iris. So the
camera automatically adjusts instantly to light
level variations.

What’s more, the VLC-8 enables you to transfer
film through the camera directly to a monitor. So
you can see how it will iook on the air. Before it’s
aired. Without tying up busy equipment.

Your nearest AKAI distributor or dealer will be
happy to show you how AKAI can economize
and simplify your film transfer needs.

Why not call him now?

AKAI VIDEO MASTER
DISTRIBUTORS

*Powell Electronics, Inc.
3906 Jackson Highway
Sheffiald, Alabama 35660
(205) 383-3330

*AKA|I AMERICA, LTD.

2139 E. Del Amo Blvd
Compton, California 90220
(213) 537-3880

“Prolessional Vidao Products
4455 South Broadway
Suite No. 3
Englewood, Colorado 80110
(303} 761-7185
Video Engineering Co., inc.
Riggs Road at First Place, N.E,
Washington, D.C. 20011
(202) 882-6131

*J & J Television Electronics, Inc,
5855 Johnson Street
Hollywood, Florida 33021
(305) 989-7111

*Visual Syslems Company
3870 North Peachtree Road
Allania, Georgia 30341
(404) 457-1388
Schwendiman Wholesale, Inc.
910 Lincoln Road
ldaho Falls, Idaho 83401
(208) 522-2492

*Vid-A-Comm Systems, Inc.
515 - 13th
Des Moines, lowa 50309
(515) 282-7669

“Lake Systems Corporation

55 Chape! Street

Newton, Massachusetis 02160
{617) 244-6881

A, P. Hermes Company, Inc.
9600 Whitlier

Detroit, Michigan 48224

(313} 886-4566, 886-4567

Wah! & Wanl, Inc.
2641 29th Avenue South
Minneapolis, Minnesota 55406
(612) 729-7301
Alexander Electronics, inc.
1820 Wyandotle Streel
Kansas City, Missouri 64108
(816} 474-6656
*Sales Dynamic Supply, Inc,
2342 Centerline Industrial Dr.
St. Louis, Missouri 63141
(314) 567-4646
*Vid-A-Comm Systems, Inc.
2079 4th Avenua
Lincoln, Nebsaska 68524
(402) 799-2471
*Audio-Video Corporalion
55 Delaware Avenue
Eismera, New York 12054
(518) 439-7611
*Seneca Audio Visual Corporation
112 Killewald St.
Tonawanda, New York 14150
(716) 693-8446

Electronic Products Corp.
16006 Waterloo Road
Cleveland. Chio 44110
(216) 692-3050
*Lerro Electrical Corporation
3125 North Broad Street
Philadelphia, Pennsylvania 19132
(215) BA-3-8200
Northeasiern Futuro, Inc.
Suite 4300, Ambassador East
Pittsbuigh, Pennsylvania 15221
(412) 243-1300
*A. L. Bryan Company
P.C. Drawer 368
Columbia, South Carolina 28202
(308) 779-3560
*Arnold Barnes Associates
740 South Sherman Street
Richaidson, Texas 75080
{214) 235-4543
Midwast Telecommunications
1514 Springmeadow Blvd.
Norfolk, Virginia 23518
(804) 855-1056
Bailie Video World
170 Denny Way
Seattle, Washington 98109
(206) 682-3770
Midwes! Telscommunicalions
300 First Avenue
Nitro, West Virginia 25143
(304) 722-2921
*Concord Communication Syslems
11901 W. Dearborn Avenue
Milwaukee, Wisconsin 53226
(414) 778-0210

‘Complele Service Facilities Available

From
AKAIL

The Innovators

AKAI America, Ltd./2139 E. Del Amo Blvd., Compton, California 90220
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DIRECT CURRENT
FROM D. C.

February, 1974

fby Howard T. Head

Commission Proposes Extension Meters

The Commission has proposed to permit the use of extension

meters in circumstances where the operating position is separated
from the station transmitter. This mode of operation would pro-
vide particular relief in those instances where the transmitter
is not visible from the operating position.

Various restrictions on the use of extension meters are pro-
posed. The transmitter and operating position must be in the
same building, separated by no more than one floor or more

than 100 feet; the extension meters must be readily observable
from the operating position; and modulation and antenna monitors
must be installed at the same location as the extension meters,
Weekly calibrations are to be regquired with results entered in
‘the maintenance log.

The new propcsal would provide an end to many awkward situations
where windows, mirrors, and closed-circuit television cameras
have been installed to comply with the present regulations. In
many instances, remote control authorizations would no longer be
necessary.

Vertical Interval Reference (VIR) Signal Proposed for Adoption

In response to a petition by the Electronic Industries Associa-
tion (EIA), the Commission has proposed new Rules permitting the
insertion of a vertical interval reference (VIR) signal in the
television waveform. This signal, which is described in detail
in January, 1971 Broadcast Engineering, would provide a reliable
reference for monitoring the luminance, chrominance, and levels
of color video signals. :

The 1nitial studies and field tests of the VIR signal were made
with the signal occupying line 20 of the picture. It is now pro-
posed, however, to insert the VIR signal on line 19 of both
fields. This would require that the VIT signal presently in-
serted by television stations operating transmitters by remote
control be moved from the present lines 18 and 19 to lines 17 and
18. According to the EIA petition, these changes can be readily
accomplished. In order for the VIR signal to be effective, it must
be treated by processing and other amplifiers as part of the
picture rather than the vertical interval.

Although the VIR signal is intended primarily as a transmission
tool, it also has possibilities as a reference for automatic
color correction circuits in color television receivers, Many
present receiver designs rely on the phase and amplitude of the
color burst, which is far from satisfactory in many cases.

6 BROADCAST ENGINEERING
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Did you know...
Sparta manufactures a full line of AM and FM transmitters,

and audio products? Look to Sparta for EVERYTHING
in your broadcast equipment needs.

SSPARTA

ELECTRONIC CORPORATION

5851 Florin-Perkins Road, Sacramento, Ca. 95828
G16 383-5353 TELEX 377-488 CABLE SPARTA
A DIVISION OF COMPUTER EQUIPMENT CORPORATION
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(Continued from page 6)

Changes in FM Translator Rules Proposed

In two separate actions, the Commission has proposed changes in
the Rules governing FM translators. Responding to a petition by
the National Association of Broadcasters (NAB), the Commission

has proposed to restrict FM translators to the area within the

1 mv/m contour of the primary FM broadcast station. The Commission
has also requested views as to whether the proposed Rules should
be confined to FM station or whether it should be expanded to in-
clude all aural broadcast services. Also the question is the issue
of whether non-commercial FM translators should receive special

treatment. ‘

On the technical side, the Commission has proposed to correct an
oversight in the technical rules governing FM translator and booster
stations by permitting the use of both horizontal and vertical :
polarization. The present rules permit the use of either plane of
polarization, but not both simultaneously.

'FCC Rules Now Require Public_Inspection of Television Progrém
Logs ' ; ~

'The Commission has adopted new rules requiring that the program
logs of television broadcast stations be made available for
public inspection and reproduction., Persons wishing to inspect
the logs must identify themselves, indicate the purpose of the
inspection and make an appointment with the station for the

. purpose. Where good cause exists, the television licensee may
refuse to permit inspection of the logs. The new rules become

effective March 1, 1974, '

Short Circuits

_A West anst.FM antenna manufacturer has pProposed extenSive
- changes in the Commission's rules governing FM transmittin an-
tennas. Among other things, any antenna having less than +g dB
c1rcgla;1ty‘would be classified as a directional antenna....Th
CommLSSLOn-lsrplacing increasing emphasis on minority hi;ié. be
broadcast_statlons, with particular attention to discriminag .
patterns in the hiring of women, Federal inspectors from theOry
Bqual Employment Opportunity Office (EEO) are scrutinizing broad-
cist,rengwal.appllcatlpnst...The Commission has declined to rant
t.e;appllcatlon*of a daytime-only AM station for fulltime o'g -
tion on the clalmed grounds of proposed 24-hour-a~day o erag'ra
The.Capadlan Radio-Television Commission (CRTC) has impgsed igﬁ"'.'
StrlCFAQHS on the carriage of feature movies by Canadian cable
television gygtems.;..The Commission has authorized the use of
rcqble televxs;gnfrelay frequencies on a secondary basis to trans-
?1§0i?gaiiy~orlglngtid pEOgram material to television translators
lo: oW art, but I know what I like: The Commissio s in-
£OrT§d a Florlga College art professor that the'Fairnesg Biitign
ou not require that she be given an opportunity to express th:

view that abstract expressioni i :
. S n . :
style" in American arE.«' m 1is ther first genuinely native

- BROADCAST ENGIN

www. americanradiohistorv com


www.americanradiohistory.com

L]
L]
-
°g°° L=F77

2oy,

everything

Sparta manufactures a full line of AM and FM transmitters,
and audio products? Look to Sparta for EVERYTHING
in your broadcast equipment needs.

SS[PARTA

ELECTRONIC CORPORATION

5851 Florin-Perkins Road, Sacramento, Ca. 95828
916 383-5353 TELEX 377-488 CABLE SPARTA
A DIVISION OF COMPUTER EQUIPMENT CORPORATION
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(Continued from page 6)

Changes in FM Translator Rules Proposed

In two separate actions, the Commission has proposed changes in
the Rules governing FM translators. Responding to a petition by
the National Association of Broadcasters (NAB), the Commission

has proposed to restrict FM translators to the area within the

1l mv/m contour of the primary FM broadcast station. The Commission
has also requested views as to whether the proposed Rules should
be confined to FM station or whether it should be expanded to in-
clude all aural broadcast services. Also the question is the issue
of whether non-commercial FM translators should receive special
treatment. ;

On the technical side, the Commission has proposed to correct an
oversight in the technical rules governing FM translator and booster
stations by permitting the use of both horizontal and vertical
polarization. The present rules permit the use of either plane of
polarization, but not both simultaneously.

FCC—Rules Now Require Public Inspection of Television Program:
Logs

The Commission has adopted new rules requiring that the program
logs of television broadcast stations be made available for
public inspection and reproduction. Persons wishing to inspect
the logs must identify themselves, indicate the purpose of the
-inspection and make an appointment with the station for the
purpose. Where good cause exists, the television licensee may
refuse to permit inspection of the logs. The new rules become
effectlve March Ly 1974, : el

Short Circuits

- A West Coast FM antenna manufacturer has proposed extensive
changes in the Commission's rules governing FM transmitting an-
tennas. Among other things, any antenna having less than +4 dB
‘circularity would be classified as a directional antenna....The
Commission 1s placing increasing emphasis on minority hiring by
broadcast stations, with particular attention to discriminatory
patterns in the hiring of women. Federal inspectors from the
Egual Employment Opportunity Office (EEO) are scrutinizing broad-
cast renewal applications....The Commission has declined to grant
the application of a daytime-only AM station for fulltime opera-

- tion on the claimed grounds of proposed 24-hour-a-day operation....
~The Canadian Radio~Television Commission (CRTC) has imposed re-

.. strictions on the carriage of feature movies by Canadian cable
television systems....The Commission has authorized the use of
cable television relay frequencies on a secondary basis to trans-
mit locally-originated program material to television translators....
I don't know art, but I know what I like: The Commission has in-
formed a Florida College art professor that the Fairness Doctrine
~would not require that she be given an opportunity to express the
view that abstract expressionism is the "first genuinely native
style" in American art.

g i : _ . BROADCAST ENGINEERING
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WILKINSO

Silicon Rectifier
Stacks!

Because...

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

(1 Exclusive "GO, NO GO" indica-
torautomatically warns when the
verse leakage of any diode is in
excess of b0 microamps.

0O Only WILKINSON Silicon Recti-
fiers are available in a complete
tube replacement range of from
866 to 857B.

O WILKINSON Silicon Rectifiers
function in ambient tempera-
tures of from —86 F to +158 F.

[J No more filament heat and con-
sequent filament burnout . . .
lower power cost and reduced
hum, too.

] No warm up is necessary . . . in-
stantaneous operation!

01 Just plugin WILKINSON Silicon
Rectifiers . . . no re-wiring is
necessary,

01 Only WILKINSON Silicon Recti-
fiers are fully guaranteed and
have a safety margin well in ex-
cess of tube rating.

For complete details, write today to:

IERINSON

ELECTRONICS, INC.

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

For More Details Circle (9) on Reply Card
10

NDUSTRY NEWS

Contacting UFO’s
Is No Laughing
Matter

Some months ago Baltimore
radio station WAYE attempted a
unique and bold experiment that
certainly must be a first for this
industry. The idea was to attempt
to contact aliens from outer space.

The station used its transmitter
and antenna facilities, along with
telepathic signals from their audi-
ence to hail down (or call up)
visitors from outer space in the
Baltimore/Washington corridor.

WAYE used the international
Morse code to send their message:
“We are members of the planet
Earth. If you hear us, please an-
swer.”” After each message, the
station would remain silent for a
brief period, waiting for an answer.
This sending and waiting lasted for
four or five days.

“The numerous sightings of un-
identified flying objects throughout
the nation caused us to make the
attempt to contact alien spacemen,
if they exist,” the program manager
explained.

He also remarked that when the
governor of the state of Ohio re-
ports sighting a flying object, it is
no longer a laughing matter and
some credence must be given to the
possibility of our being visited by
space ships from other planets.

No word was given as to what
frequencies were monitored. Hope-
fully it was something other than
the broadcast band.

In a follow-up report exclusive to
this magazine, we were told that
the only aliens who answered the
WAYE coded message aimed at
UFO’s were more along the line of
spaced-out than outer space.

The report said, ‘*‘Ham radio
nuts across the country went crazy
deciphering the Morse code.

“We received numerous calls
from ham radio operators across
the country who picked up our
message,’”’ said Frank Adair, pro-
gram manager. ‘‘Some said they
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were from the ‘Planet Marijuana’;
some pointed out errors in the
Morse code; some just called to say
hello. None called from outer space.

“Of course we're disappointed,”
Adair admitted, but just because
no one answered doesn’t mean no
one is there...maybe next year
they’ll be ready to talk.

Epperson Wins NAB
Engineering Award

Joseph B. Epperson, engineering
vice president for the Scripps-
Howard Broadcasting Co., has been
named recipient of the 1974 Engi-
neering Award of the National
Association of Broadcasters.

The award will be presented dur-
ing a luncheon at the annual
Broadcast Engineering Conference
being held in Houston, Tex., March
17-20 as part of NAB’s 52nd annu-
al convention. Epperson’s selection
was announced by the Engineering
Conference Committee.

Epperson, a veteran of 46 years
in broadcasting, is the inventor of
the *‘Signal Range Calculator,” an
easy-to-use slide-rule which quickly
shows the “Grade A,” **Grade B”
and ‘‘Principal City’" coverage of a
UHF or VHF television station as
well as the field strength of its
transmitter.

He's also the author of many
technical publications and during
World War II served as a radar
consultant to the Pentagon.

Epperson has served as the top
engineering officer for Scripps-
Howard since 1956. The company,
based in Cleveland, O., operates six
radio and television stations in four
states—WEWS (TV), Cleveland,
and WCPO (TV), Cincinnati;
WPTV, Palm Beach, Fla., KTEW
(TV), Tulsa, Okla., and WMC-FM-
TV, Memphis, and WNOX, Knox-
ville, Tenn.

He got his start in broadcasting
in 1927 as an engineer at WNOX
while studying for his degree at the

BROADCAST ENGINEERING
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University of Tennessee. He was
named WNOX’s chief engineer in
1931 and seven years later became
chief engineer for Scripps-Howard
Radio.

Rejoining Scripps-Howard after
World War II, he supervised the
technical construction of WEWS,
the first commercial TV station in
Ohio.

Epperson is a member of the
National Society of Professional
Engineers and a fellow of the
American Institute of Electrical
Engineers. He’s a past chairman of
NAB's Broadcast Conference Com-
mittee and also has served as a
member of its Engineering Advisory
Committee.

SMPTE Meet Set
For April 21-26

The dates for SMPTE’s 115th
Conference have been changed to
April 21-26, it was announced by
SMPTE Conference Vice-President
Harry Teitelbaum.

The Conference will be held at
the Century Plaza Hotel in Los
Angeles, and will feature a full
week of technical sessions on
motion-picture and television tech-
nology. In addition, a 92-booth
equipment exhibit is planned.

Extension Meters
Taken In By
Re-regulation

Re-regulation has finally come
round to a long needed review of
the Part 73 rule on reading trans-
mitter meters, and how they can be
viewed and read. This should be of
special interest to small-market
broadcasters.

Extension meters are meters con-
nected by wire to a transmitter,
which is close to the operator in his
normal operating area. They permit
monitoring of critical transmitter
parameters from that position. The
proposed rules would require in-
struments to be readily accessible
and located close enough to the
operator when at his normal oper-
ating location that deviations can

(Continued on page 12)
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~ All the color all the action,

with hands free mobility...
the Telex Sportscaster Headset.

Combine the absolutely finest wide
range, omnidirectional, dynamic
boom microphone with an equally
high-performance binaural head-
phone, and you have the superior
headset for sportscasters . . . the
Telex CS-90.

It is designed for mobile or fixed
station live broadcasting cue and pro-
gram monitoring, all with free hands
and head movement convenience.

The audience at home hears every
word clearly and crisply, yet still has
background crowd noise for atmos-
phere. Circumaural earcushions
screen out sounds in the immediate
area, so that special acoustic
facilities are unnecessary.

The Telex Sportscaster Headset
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is built of high-impact ABS plastic
and stainless steel to stand up to
constant moving, hard bumps and
all kinds of weather. And it's supplied
with a convenient inline “push-to-
cough' switch which mutes the
microphone when pressed. For
complete information write Telex
Communications, Inc.,

9600 Aldrich Avenue, South,
Minneapolis, Minnesota 55420.

PROOUCTS OF SOUND RESEARCH
S

TELEX

COMMUNICATIONS., INC .
CANADA: Double Diamand Electranics Ltd.,
Scarboraugh, Ontario

INTERNATIONAL: Telex Export Dapt., 9600 Aldiich Ave. $..

Minneapolis, Minn, 55420 U.S.A,
7311
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LI FM SUBCARRIER PROGRAM
AUDIO DIPLEXERS. The

transparent program
transmission for STL's,
TV Networks and Satellite
Links.

$SB CHANNELS for

program audio transmis-
sion on CCITT Telephone

Networks including L and
N carrier.

VOICE-OVER-VIDEQ
SUBCARRIER MULTIPLEX

For Microwave Applica-
tions including voice and
data transmission
combined with video

for Remote Control, ETV
Talk-Back and Inter-City
Communications.

For Cable Applications
including voice and data
transmission channels
for Industrial Complexes,
Hospitals, Campuses
and Local Government
Communications
Networks.

[ COMMUNICATIONS SYSTEM
BUILDING BLOCKS inciuding

Video and Audio Filters.

Write or call for full details and prices.
Telephone : §415/825-7500

Address : 2346 Stanwell Drive,
Concord, California 94520

COASTCOM
The Maltipler Specialiote
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(Continued from page 11)

be observed from that location.

Comments filed in the continuing
Task Force study on re-regulation
of broadcasting contend that ex-
tension metering would be of great
benefit, especially to the small-
market broadcaster. The Commis-
sion has already modified a number
of the rules including those con-
cerning visibility of transmitters
(FCC 72-1178, December 20, 1972).

The Commission said that the
need for extension metering is most
obvious where the transmitter and
the normal operating location {such
as a main studio) are close but are
so separated that the transmitter
cannot be seen from the normal
operating location. It noted that
many licensees have installed win-
dows, mirrors and closed circuit TV
cameras in a effort to comply with
the rules, that sometimes the design
of stations must be altered to meet
the requirements.

The Commission said that while
an alternative under the existing
rules is to use remote control, with
its attendant costs of installation
and maintenance and its stringent
performance measurements on di-
rectional antenna systems, broad-
casters claim that extension meter-
ing would provide adequate safe-
guards for detecting excessive vari-
ations in critical operating parame-
ters.

The Commission proposed to
permit extension metering without
prior authorization upon compll-
ance with the following require-
ments:

e the transmitter must be located
in the same building, not more
than one floor away from the
normal operating location with a
path no longer than 100 feet be-
tween them.

e the extension meters must be
close enough to the operator at the
normal operating location that devi-
ations from normal indications can
be observed

e extension meters must comply
with the same specifications pre-
scribed for corresponding meters at
the transmitter, and must be cali-
brated, not less than once a week,
to ensure their accuracy, with the
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results to be entered in the mainte-
nance log

e the modulation monitor and
antenna monitor, if used must be
installed at the same location as the
extension meters

e and the transmitter must be
installed so that it cannot be oper-
ated by unauthorized persons.

Cable TV Bureau
Reorganization

Division chiefs have been ap-
pointed by the FCC to head the
four operating divisions of the re-
cently reorganized Cable Tele-
vision Bureau.

Edward J. Brown will head the
Research Division; Jerold L. Jacobs
was named chief of the Certificates
of Compliance Division; William H.
Johnson is chief of the Policy Re-
view and Development Division;
and Jacob Mayer heads up the
Special Relief and Microwave
Division.

Brown, from Mineral Point, Wis.,
has been with the Commission since
1953, when he joined the Broadcast
Bureau as a trial attorney in the
Hearing Division. He later held
posts as Chief of the Renewal
Branch and as general attorney
with the Rules and Standards Di-
vision before being assigned to
work on cable television matters in
1965. He has been a supervisory
general attorney with the CATV
Task Force and the Cable Tele-
vision Bureau. Brown is a graduate
of the University of Wisconsin Law
School and a member of the Wis-
consin Bar. He practiced law in
Wisconsin before joining the Com-
mission and served in the U.S.
Navy in World War 11.

Jacobs, from Hewlett, N.Y.,
joined the Commission in 1968 as
an attorney with the CATV Task
Force, continuing to work on cable
television matters with the Bureau
when it was organized in January
1970. His assignments included
work on comprehensive new cable
television rules adopted by the
Commission in February 1972,
Jacobs is a graduate of Amherst
College and Harvard Law School.
He is a member of the New York
and D.C. Bars and the American
Bar Association.
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Drift-free circuitry makes it possible to enjoy three mix-effects system with quad-split for easy
reach in a control panel human engineered and comfortable one-man operation. Discover the
advantages of a switching system that satisfies ad agencies and insures dominance in
production capabllities.

SALIENT FEATURES:
3 presettable mix-effects systems. Ultra stable system.
Instant and discrete illuminated pushbutton Rack assembled and fully wired and tested for
effects pattern select per each mix-effects bus. easy Instaliation.
Quad split with external drives and colorized Chrome barriers between gold contact Pendar
border. pushbuttons,
Hard, soft edge wipe, and outline border on Digital mix-effects system for precision
all keys. controlled transitions.
Up to 4 chroma keys, in-line or RGB type Programmable for complicated live real time
with soft edge. switching, offering unlimited capabilities.

10 years of specialization. Designed, manufactured
and delivered some of the world's largest and most
complex integrated telecommunication systems.

404/233-9459

Fox Hill Rd,, Lynchburg, Va. 24508 GOOD ENGINEERING IS VITAL
7880 W. Baverly Blvd.. Los Angeles, Calif. 80048
213/653-9438

804-384-7001
| TAL INDUSTRIES, INC.
2644 N. Seventh St., Terre Haute, Ind. 47804

3620 Ridgewood Rd., N.W., Atlanta, Ga. 30327
812/4686-3212 MAIN OFFICE: 3700 N.E. 53rd Ave., Gainesville, Fla. 32601 — Phone B804/378-1581
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The finest, most beautiful
line of studio and location
lighting equipment, proven
and preferred all over the
world, is available here ‘
only from Strand Century.
The pioneers and leading
producers of advanced
lighting equipment,

Strand Century can supply
every need —professionally
and efficiently.

Barricuda poles

Grips

Color media in a vast range
And, the most versatile

and effective cyclorama
lighting available

STRAND !/
CENTURY INC.
A COMPANY WITHIN THE RANK ORGANISATION
20 Bushes Lane

Elmwood Park, N.J. 07407
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Chapters In The Making

The following are locations for
possible future chapters. Informa-
tion on planned meetings may be
obtained from the “‘contact’ listed
in each case. Persons interested in
development of chapters in other
focations, contact Virginia Doss,
assistant secretary treasurer, SBE,
P.O. Box 88123, Indianapolis, Ind.
46208. In some cases an SBE
ofticer or director might be avail-

Location

able to attend an organizational
meeting to explain benefits of SBE
membership and chapter partici-
pation. Such special arrangements
can be looked into through SBE
President James C. Wulliman,
Manager, Engineering, WTMI-TV,
720 E. Capitol Drive, Milwaukee,
Wisconsin. To help in promoting a
new chapter, also keep the SBE
Journal Editor posted.

Contact

York-Harrisburg-
Lancaster, Pa.

Puerto Rico

San Francisco

Cincinnati-Dayton,

Ohie

Petersburg, Va.

Youngstown, Ohio

Albug., N. Mex.

Columbus. Ohio

Quincy, 111

Johnstown, Pa.

Louisville, Ky.

Las Vegas, Nev.
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Charles Morgan, WARM, Avoca,
Pa. (717} 346-4646.

Bob Beurket, Asst. Ch. Engr,
WRIK-TV, Ponce-San Juan, Tele-
phone (809) 724-7575.

Robert Daines, CBS Labs, I Em-
barcadero Center, S. Francisco.

John McNally, WCNW-WEDL,
Fairfield (513} 874-5000.

Paul H. Bock, WSSV, Petersburg
(804) 733-4567.

Leno Leo Laner, NABET Local 47,
7447 Southern Blvd., Youngstown.

Guy Smith, ch. engr. KRZY/KRST,
Albuquerque, (505} 266-5833.

Richard L. Walsh, WRFD Radio-
88, Columbus, Ohioc (614) 885-5342.
Lynd Carter, Tektronix, 3028
Lawrence Rd., Quincy.

W. B. Martin, 70 Colgate Avenue,
Johnstown, Pa. 15905,

Paul Kelly, WLKY; Charles Ken-
dall, WKPC: Gil Lochner, WLKY.
Joe DeAngelo, 1536 Sombrero
Drive, Las Vegas.

BROADCAST ENGINEERING
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Annual Meeting
Date Is Set

The Annual Meeting of the Soci-
ety of Broadcast Engineers, Inc.,
will be held on the first Sunday of
the NAB Convention in Houston,
March 17th, according to James C.
Wulliman, Manager, Engineering,
WTMIJ, Milwaukee, and President
of the Society.

The actual time, hotel, and room
at which the meeting will be held
have not yet been determined.
Members will be informed directly
by mail of further details. Also,
additional information will be con-
tained in the NAB issue of Broad-
cast Engineering. A meeting of the
Board will precede the Annual
Meeting.

Insurance
Benefits Up

Benetits for the High-Limit Ac-
cidental Death and Dismember-
ment Plan have been permanently
incrcased by 15 percent effective
October 15, 1973. This additional
coverage, which has been added at
no additional cost, will help to
maintain the value of the benefits
which have been eroded by in-
flation.

The Plan provides basic member
benetits from $25,000 to $200,000
($100,000 of which is available
without regard to medical history).
With the new 15 percent benefit in-
crease, the various options now
range tfrom $28,750 to $230,000.

SBE members who elect to join
the Plan are immediately eligible
tor the 15 percent benetit increase.
Information on this Plan or any of
the other coverages in the Insur-
ance Program can be obtained by
contacting the Administrator, SBE
Group Insurance Program, 1707 L
Street N.W., Suite 800, Washing-
ton, D.C. 10036, or telephone (202)
297-8030.

For Latest News
See
Direct Current page 6

Buy the hest at any cost-
even If it costs you less!

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

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

Outstanding sensitivity and incomparable repro-
duction. RIAA/NAB equalized X 1db. 0.5mv sensi-
tivity (infernally adjustable) at 1kHz tor --4dbm
out. +20dbm out max. Balanced 125/600 ohm
outputs. —23db S/N referenced to 10mv @
1kHz. 0.075% or less distortion. External
terminals for brilliance, rolloff or RIAA
equalization. 140mv @ 1kHz headroom.
Internal power supply. MP-8 Mono,

SP-8 Stereo. Tabletop or
bracket mount. Shipping
weight 42 |bs,

AUTOMATIC CART & CASSETTE LOADERS
ACL-25 $159
(Speed & Tone Sense Options Available)

Al las! automatic preclsion winding at a price you can
afford! Eliminates guesswork because dials set tape
length to the second. The exac! amoun! of tape is
{ed onlo the cart or cassette, then it is shut off
automatically. Exclusive torsion control for
proper tape pack and winding of various
hub sizes. TTL digital control circuitry.

With speed or tone sense oplians,
$266 ta $350. Shipping
welght 30 Ibs.

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

Dual function utility amps. Inputs for mic and/or
line. = 0.5db response, 10Hz to 20kHz. Mic
inpul —65db for +4dbm oul. Balanced
inputs on high-level and mic channels.
Balanced 600 ohm out. +20dbm out
max. 0.1% or less distortion,

Interna! power supply.

Tablelop or bracket
mount. Shipping
weight 4 Ibs,

DISTRIBUTION AMPLIFIERS DA-6 $109
(Rack Mount Available)

Individual output amps provide maximum Isolation.
+0.5db response, 10Kz to 20kHz. 26db gain.
Balanced bridging or matching input. Six
balanced 600 ohm outputs. +20dbm out max.
Qutput level control. 0.1% or less distartion.
Internal powar supply. Teblalop or bracket
mount, Shipping weight 4 |bs. Other
models feature output metering
and up to 32 aulputs,
$138 to $425.

[ =
STUDIO MONITOR AMPLIFIERS
SMA-50 $105
(Rack Mount, Mono & Stereo Options)
Exceptional reproduction! Internal muting,
=+ 1db response, 20Hz to 40kHz. 25w music power,
50w instantaneous peak power, 15w rms. Hum and
noise, —65db below rated output. Dislortion lass
than 1% at 15w rms; typically below 0.25% at
less than full power. Load impedance,

4, 8, 16 ohms; input balanced bridging,
100kohms. Varlable base contour.
Internal overload prolection. Internai
power supply. Tabletop or bracket
mount. Rack units, $128 to
$169. Shipping wt. 6 Ibs.

COLLIMETERS
{Precision Tape Head & Guide Alignment)
Standard, C-11 $15 Multi-Cart, C-1V $19

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

Zenith, and Azimulh
on all cariridge
machines.

Ramko Research Professional Audio Products

3516-B LaGrande Blvd., P.O. Box 6031
ramento, California 95860 (916) 392-2100
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Chapter
Reports

Chapter 1—Binghamton, N.Y.
Chairman: Douglas S. Colborn,
Elmira Video,
Horseheads, N.Y. 14845

The members and guests of
chapter | meet regularly, normally
at the Owego, N.Y. Treadway Inn.
Dinner at 6:30 PM normally pre-
cedes business and technical ses-
sions. All are welcome.

Chapter 2—Northeastern Pa.
Chairman: Paul Evanosky,
WVIA-FM-TV,
Pittston, Pa. 18640

Members and prospective mem-
bers gathered at the WVIA-AM-TV
studios on Dec. 3rd for a short
business session, annual election of
officers, a general open discussion
on varied technical topics and the
annual Yuletide party. As a result
ot a good chapter year, the present
officers were nominated and re-
elected. They are: chairman, Paul
Evanosky of WVIA-FM-TV; vice
chairman, John Kowalchik of
WILK; secretary, Charles Morgan
ot WARM; and treasurer, Milan
Krupa of WPTS and WEIJL-AM-
FM. A new member added to the
board of directors is Ron Lettieri,
CET, avionics technician, Toby-
hanna Amry Depot. Charles Mor-
gan, who is also a national Director
of the SBE, reported on recommen-
dations for the grade of Fellow
being accepted by the Fellowship
Committee of which he was ap-
pointed chairman by SBE President
Jim Wulliman.

Chapter 9—Phoenix, Ariz.
Chaijrman: Charles Deen,
KOOL-TV,
Phoenix, Ariz. 85003

On November 14th, 33 members
and guests met at KPHO-TV. Tom
Nielson of Ampex Corporation pro-
vided a comprehensive discussion
on the ACR-25 Cartridge Video
Tape; later KPHO engineers con-
ducted a personal tour and demon-
stration of the unit. It was an-
nounced that the January meeting
will be a joint meeting with the
Tucson chapter.

16

Chapter 11—Boston, Mass.
Chairman: Ross B. Kauffman,
WCVB-TV,
Needham, Mass. 02192

On November 20th the chapter
met at the studios of WGBH-TV to
hear John Cheney of Comrex talk
on the design and theory behind
the practical use of wireless micro-
phones, propagation, the frequen-
cies available and their distribution,
and various systems in use for wire-
less mikes.

Chapter 15—New York, N.Y.
Chairman: John M. Lyons,
WWRL-AM,
Woodside, N.Y. 11377

Chairman Lyons announced that
attendance at meetings totalled
nearly double the previous high
total for any year in the chapter’s
history. The announcement was
made at the Dec. 20th meeting at
which officers for the coming year
were elected. Reelected was chair-
man, John Lyons of WWRL-AM;
vice chairman is Larry Strasser of
WTFM; secretary-treasurer is Phil
Harper of Gates Radio. Art Silver
was reappointed program chair-
man, receiving the thanks of the
chapter for an excellent year in
programming. At the technical
portion of the meeting Arno Meyer,
president of Belar Labs, presented
an interesting talk on AM, FM,
and TV monitoring equipment,
centering on the special features of
Belar equipment in particular. Non-
members have an open invitation to
New York chapter meetings, gener-
ally held at the WQXR Presenta-
tion Theater, 229 West 43rd St.,
and to enjoy dinner before the
meeting in the New York Times
Cafeteria at that same address. Get
further information from Art Silver,

(212) 889-0790.

Chapter 16—Seattle, Wash.
Chairman: John A. Maxson,
KETO, Seattle, Wash.

The November meeting con-
cerned the application of automatic
operation through computers and
other equipment in broadcasting
and the effect on the technical work
force. The second half of the pro-
gram featured Danny Coulthurst
International Good Music Corpo-
ration, who, along with design engi-
neer Nick Solberg, described devel-
opment of station systems for
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equipment control, logging, and
memory storage, and the training of
new and existing station personnel
to handle the equipment. Also, at
this meeting long-time FCC field
staff member Peter Balyozian was
honored, the event being just prior
to his retirement. The December
meeting was 12 noon at the Norse-
lander Restaurant to hear a talk on
“Care and Feeding of Plumbicons”
by Bob Manahan, regional sales
engineer for the Amperex Corpo-
ration. Bob was supported in his
presentation by other Amperex
people Bob Priebe and Ted Bode of
the Robert E. Priebe Co. A profes-
sionally-produced, highly-interesting
videotape on camera tubes was pre-
sented.

Chapter 20—Pittsburgh, Pa.
Chairman: Henry R. Kaiser,
WWSW,
Pittsburg, Pa. 15212

The November 15th meeting at
Buddies Restaurant opened with
the introduction of new guests. An
informal program was held on “Pet
Gripes”, with Bell Telephone peo-
ple volunteering to toss in a few
gripes to start the ball rolling. The
December 20th meeting featured
John Romick of Tektronix who told
about changes that have taken
place in oscilloscopes during the
past few years. Meetings of the
Pittsburgh chapter are generally
noontime meetings; information on
future meetings can be obtained
from Earlene Rutledge, WWSW
Engineering Secretary, at 391-3000,
ext 208-211.

Chapter 21—Spokane, Wash.
Chairman: T. O. Jorgenson,
KXLY-TV,
Spokane, Wash. 99201

The Spokane chapter continues
meeting every Monday at noon at
the Castle Restaurant. The Novem-
ber meetings covered the following
topics: Installation of Waveguides
on Towers, by M. Powers of Radio
Rigging Service Co.; Operation of
the TCR100 Cartridge Machine, A
Report After 10 Months of Experi-
ence, by D. Pope of KXLY-TV; A
description of the new Captioning
for the Deaf on Television over
KSPS-TV (one of the 12 stations in
the U.S. equipped for this service
by PBS, HEW, and NBS), by Ron
Valley of KSPS-TV; Studio Light-
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Whérever you happen 1o be.

As CATV reachesout furtherand  Texas. Tampa, Florida, Seattle,

further, it finds us waiting. Washington. Angiers, North

Ready when you are with what- Carolina. Sherrills Ford, North
ever you need. Whenever you Carolina. Woodbridge, New Jersey.
need it. Moline, lllinois.

With carefully-located ware- They're alil stocked with the
house facilities also arranged to latest Comm/Scope developments
reach you quickly. ready with our own truck fleet to

Which is closest to you? give you on-time deliveries.

San Rafael, California. Dallas, Ready with our own unique

For More Details Circle (45) on Reply Card
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packaging. Keeps the quality intact
all the way.
And ready to give you
Comm/Scope quality, service and—
The personal touch. Now.
For information and prices, write
or call: Comm/Scope Company,
P.O. Box 2406,
Hickory, North Caroiina 28601
Phone 704/328-5271.
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Vertical Interval May
Assist Color Quality

Revised rules to permit transmission of a test signal
to be used to monitor color quality of TV programs
have been proposed by the FCC. The signal would be
included in a portion of the television signal received
only by station technicians and not by the home
audience.

The action is in response to a petition filed in May
1973 by the Consumer Electronics Group and the
Broadcast Equipment Division of the Electronic In-
dustries Association (EIA) and would amend Sections
73.682(a)(21), 73.676(f) 1)}, and 73.699 of the rules
regarding special signals within the vertical blanking
interval of the video television broadcast signal. The
amendment would mean that a single line, in both
fields, in the vertical blanking interval of the signal
may be designated for exclusive use in the transmission
of a Vertical Interval Reference (VIR) Signal.

The test signal was developed by the Broadcast
Television Systems Committee of the EIA Engineering
Department (BTS) as a tool by which engineers might
determine the specific nature and magnitude of cor-
rection required to restore the color characteristics of a
particular program. VIR was designed to be used as a
reference for this purpose.

EIA noted that if the potential of the VIR signal is
to be fully realized, its employment with virtually all
program material must be encouraged and facilitated.
EIA contended that an important step in this direction
would be Commission action to amend its rules ‘“‘to
accord specific status to the VIR signal and to desig-
nate and reserve a specific place for its transmission in
the vertical blanking interval of the video signal.”

The Commission said that it shared EIA’s belief that
the general use of VIR by those involved in the pro-
duction and transmission of color programs would
result in greater uniformity in color characteristics, as
among programs, in the viewer’s receiver. The Com-
mission stated that an important step in promoting
and standardizing VIR use is the establishment of a
specific vertical interval assignment for its transmission
in the rules.

Interested parties have been invited to file comments
on or before March 1, 1974, and reply comments on or
before April 1, 1974,

NCTA has published a new guide
for ¢ablecasters, the Political Cable-
casting Primer. The expandable
ngs guidebook contains an explanation
PO“tlcal of the U.S. House of Representa-

H tives Recording Studio dubbing
Prlmer facilities. Additions will be made to
Ava"able the booklet as they become avail-

able. Because of limited supply,
however, they may be obtained only
by cablecasters from Political
Cablecasting Coordinator Brian
Owens at NCTA, 918 Sixteenth St.,
N.W., Washington, D.C. 20006.
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SYNC
GENERATOR FOR...

FASTER,
almovst
GOOF-PROOF
Genlocking
(Helical Burst
& Phase Lock)

even still frame

Intsc color genlock g

To_a broadcaster, the big news behind Video Aids
Model 5000 Sync Generator is it's technology

how we managed to build a sync generator with all the
EIR RS-170 outputs plus burst flag and color subcarrier
at such a low price. ‘

But to the cablecaster who uses a sync generator

with genlock (phaselock) by far the best news is how
the Model 5000 Option: 01 radically improves genlocking
faster than you ever thought possible, and so convenient
that you can lock to helical tape recorder outputs that
have 1000 or more times the frequency variations of
broadcast video. This new mode provides a very wide
range genlock that is front panel selected to lock to
helical recorder playbacks even with 12 speed variations, .
*10 microsecond skew and high amplitude transition
noise.

FOR NEW STANDARDS IN VIDEO AIDS
“ THINK VACC”

*“List Prices: Model 5000 $1,244.00. Model 5000 Opt:01
$1,619.00 Option 01: provides a third mode of operation
~ (helical)

®
VIDEO AIDS corporation of coloerado
112 West 4th Street, Loveland, Colorado 80537
~ phone (303} 667-3301

For More Details Circie (46) on Reply Card
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Part 3

Line Construction Techniques

Electronic equipment installed
into coaxial cable television systems
is refered to as splicing. Essentially
the cable is cut, a section removed,
and an electronic component of the
CATV system is inserted into the
vacancy.

Splicing of coaxial cable is a
relatively easy and simple operation
and can be compared somewhat to
plumbing. An average cable splicer
can complete approximately one
mile of line in a working day if he
is familiar with the equipment and
the connectors or fittings as they
may be called.

Most electronics equipment
comes complete with fittings, and
although they can be ordered with
a specialized type of fitting, they
are all fairly standardized. It is
necessary, of course, to follow indi-
vidual manufactures instructions for
the various pieces of equipment and
fittings, as the length of the center
conductor will vary, as well as the
way the cable is secured by the
fittings. Even when using the same
brand of equipment throughout the
system the methods for insertion
may differ.

Some manufactures, for example,
will require the center conductor in
a bridging amplifier to be secured
by a locking screw, while in their
own line extenders, directional
couplers, or taps, the center con-
ductor may be simply a male-
female union.

Therefore, it is obvious that it
takes experience, patience, and
foresight to splice a TV cable sys-
tem well. It has been the consenses
of opinion that the single largest
reason for line failure is an im-
properly spliced system.

No Gadgets, Please
A nominal assortment of tools
are needed to splice coaxial cable.
There are numerous gadgets on the
market to help you in your field but
too many of them are just that
... . gadgets!
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By Kenneth Wayne

Different cable manufactures and
electronics manufactures have their
own particular methods and tools
available to put their equipment
into use. This article will, therefore,
confine itself to coaxial cable that is
unjacketed % inch aluminum
sheathed foam dielectric with cop-
per center conductor.

The tools necessary for splicing
this type of cable are: linemans
pliers, conduct cutter, knife, screw-
driver, and a couple of medium
sized adjustable wrenches. The most
important single tool being a cable
forming device.

The cable forming device is used
to make expansion loops in the
cable in order to prevent connector
pull outs which are caused by ex-
pansion and contraction of the
cable due to temperature variations.
The expansion loop provides for
slack in the coaxial cable, increases
the friction between the center con-
ductor, dielectric, and aluminum
sheath, thus consuming any lateral
movements from span to span.
These loops should be formed
wherever equipment is spliced into
the system.

Every system owner has his own
ideas about how and where he likes
to mount his equipment. The most
practical method to date is to place
amplifiers on the input side of the
pole wherever possible, and to in-
stall double cable whete necessary
to place splitters or other equip-
ment readily accessible at the pole,
instead of, at mid-span or at cross-
overs. 1 like to install directional
taps on the left side of the pole
whenever possible. Exceptions being,
when it is also on the input side of
an amp, over a street or intersec-
tion, or on a slack span.

Strand mounted equipment
should be installed at a minimum
of 18” from the pole and service
drop span-clamps should be placed
within the outer expansion loop to
meet standards for climbing space.
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Taps And Loops

To splice a directional tap, posi-
tion the equipment 18" from the
pole on the strand with the mount-
ing hardware hand tight only. Cut
the coaxial cable in the slack left by
the cable installers in a manner so
that the tap will remain 18" from
the pole when the job is completed.

With a loop forming tool, make
the expansion loops on both sides
of the equipment or pole as the
case may be. Start the bend a
minimum of 2"’ from the cable
support strap and leave a minimum
of 27 of straight cable for entry and
exit at the equipment. This is the
absolute minimum. Six to eight
inches is preferable for connections
to the equipment.

After completion of the bends,
slide the tap out of the way and
with the conduit cutter, score the
aluminum shield around the cit-
cumference of the cable at least 34"
from the ends of the cable. This
will be determined by the necessary
length of center conductor accord-
ing to particular manufactures
instructions.

Now with the linemans pliers,
flatten the scored cable ends and
then with a knife carefully cut
through the dielectric. The ends
can now be twisted off, exposing a
length of center conductor 3% long.

Again with a knife scrape off any
of the dielectric that has adhered to
the center conductor being careful
not to damage the copper. Trim the
center conductor to the proper
length with the linemans pliers and
the equipment is ready to be in-
stalled.

If heat-shrinks are being used,
now is the time to slide them over
the ends of the cable. Position the
tap again at the 18" distance and
slide the nut assembly onto the
cable ends. Insert the center con-
ductors into the body fittings and
tighten the nut that seizes the
center conductor to it’s recom-
mended torque. It is imperative

BROADCAST ENGINEERING
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that opposing wrenches are used
when tightening all fittings as the
inner connections may be damaged
by the fitting turning on its shou-
lder. After conductor seizing nuts
are tight, tighten the packing nuts
and then the equipment mounting
hardware. Support any excessive
lengths of cable with support straps
and spacers and the job is complete.

Amps, power inserters, splitters
and other electronic equipment are
all spliced similarly. Locking screw
seized center conductors necessitate
opening of the housing to insert the

cable and make the splice, but
otherwise the procedure is the same.

There are a few short cuts that
can be devised after gaining experi-
ence. Remember that a poor splic-
ing job can be a system’s worst
headache. Extreme care is necessary
when tightening connectors since
too little can cause moisture to
enter, loss of continuity, shorts, and
flashing. Too much can cause the
fittings to break, or crack, strip
threads, or distort the cable, which
in turn will also cause electrical
irregularities in transmission of RF
signal and line voltages. [l

Changes At
The FCC

Two commissioners and cable
chief recently resigned within ten
days of each other. The resignation
of Commissioner Nicholas Johnson
was expected since his term had
officially expired in June. Johnson,
a Democrat, had decided to con-
tinue at Commission in order to
oppose White House FCC nominee
James Quello, a Michigan broad-
caster. Hearings on Quello nomi-
nation for Johnson spot were set by
Senate Communications Subcom-
mittee to begin late in January.

Commissioner H. Rex Lee unex-
pectedly announced his resignation
effective on December 31. Lee, also

a Democrat, is retiring after 38
years of government service. With
the two vacancies, the seven mem-
ber Commission will be composed
of four Republicans and one Demo-
crat.

Joining the exodus was Cable
Television Bureau Chief Sol Schild-
hause, who had headed that special
unit established in 1966 to deal
with CATV and then went on to
head the new bureau. He has been
credited as being a primary force
behind getting cable television mov-
ing. Said NCTA President David
Foster, ““It is with great sorrow that
we see Sol leave the Commission.
He’s certainly been a leader in
establishing cable as an industry.”
Most observers expect Deputy
Bureau Chief David Kinley to suc-
ceed Schildhause.

OSHA Slide-Tape
Presentations

Two slide-tape presentations are
in preparation by the OSHA com-
mittee. The first is a general de-
scription of the OSHA regulations
and what is required of each em-
ployer. The second details fire ex-
tinguisher requirements and ve-
hicles. Orders are now being ac-
cepted for the first presentation: 40
slides—1 tape, NCTA members
$15.00; non-members $35.00. Write
NCTA, 918 Sixteenth St., N.W.,
Washington, D.C. 20006.

Free Cable Booklet

The NCTA Legal Department, in
response to several requests, has
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acquired copies of the up-to-date
FCC Cable Rules. They are avail-
able to members free, $1.00 for
non-members.

The Legal Department also has
for distribution to members a de-
tailed memorandum which explains
the new accelerated depreciation
range (ADR) for CATV property
and equipment. Both the memoran-
dum and the Cable Rules are avail-
able from Aggie Gilespie at NCTA,
918 Sixteenth St., N.W., Washing-
ton, D.C. 20006.

Your Comments and
Ideas Are Welcome
At Broadcast Engineering
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STOP
GROUND-LOOP
HUM!

VIDEO
HUM STOP COIL
HSC-|

o Will ELIMINATE HUM ano other INTERFERENCE
in Video Lines caused by differences in
Ground Potentiall!

® For Color and Black & White

® FLAT — DC to 6.5 MHz.

® No Low-Freq. or Hi-Freq. Roll-off.

o No' Differential Phase Distortion.

o No Differenttal Gain Distortion,

® No Envelope Delay.

® Reversible.

® Passive Device — Failure Free,

@ Small Compact Package 4/7 x 417 x 21,1

® Low Price.

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

® IN FIELD: Betw. Remote Truck & Telco.
Betw. Remote Truck & Microwave
For intertruck Hookup
For VTR .Units
For Monitoring Lines

¢ IN STUDIO: Between Buildings
On long runs in Buildings
Between Studios & Transmitter
On incoming TELCO circuits
On Outgoing TELCOQ circuits

AUDIO-VIDEQ ENGINEERING COMPANY |
65 Nancy Bivd., Merrick, N.Y. 11566 |
Tel. (518) 546-4239 |

]

(] Please send Add'tl, Inform. on HSC-1
[J Please send me ..... HSC-1 coil(s).

[J Enclosed is remittance of ................ |
[J Please Invoice on 10 day Free Trial |
Name .......... .o e |

Station o €0, .....ieeinnni.. Title.......... |

ADArESS ottt ie st e eas |

City vreenennnnn. State........ Zp.... ... I
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Exchanging Blue Sky
For Green Dollars

By Kenneth Wayne

Blue Sky? You Bet!!! That’s
what system owners are offering the
public. Shop by Two-Way TV! Get
your meter read! Alarm your home
against theft, fire, flood! Watch the
best in sports, movies, theater! Fill
the dial from channels 2 to 83 and
look at everything from the ‘‘time
to banannas”! Switch from *“‘Cable
A’ to “Cable B” and watch, watch,
watch!

Are we really going to produce
what we have offered these com-
munities to win our franchises?
“Modular Bi-Directional TV’'?
“Public Access Channels”? ““Better
Quality Viewing”? Better Quantity
Viewing? (Maybe we can change
the name to QUANTITY TV) If we
are, and some systems are trying,
someone has to put up the money
to buy that blue sky. Money is
tight, so why not market what you
have?

Cable Television is a service. In
many areas a vital service as the
customers have no other means of
reception. True, in many areas
CATYV systems have competitors
such as off the air rabbit ear
reception or translators, but gener-
ally we can offer something extra
that our competition cannot. The
basic most economical extra in off
the air reception areas and probably
the most often overlooked is FM.
Surprised? I was when 1 found out
about it! Here we are trying to get
everyone watching but no one to
listen. I was under the impression
that all systems had some sort of
music available, but that evidently
is just not the case.

We bring in extra channels from
distant broadcasters via microwave
at considerable cost. We have
studios for local origination at con-
siderable cost. We even have stock
market quotations at more cost.
The money keeps going out for the
extras, but does it come back in?
Are the customers really satisfied
with what you offer? Do you have a
large amount of extra outlets? Do
your subscribers know what FM is?
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Do you offer FM? If you don’t, why
not consider it?

There are many ways to market
signals to customers. The viewer
who receives a fine signal from a
translator often has a beautiful
stereo and has never used the FM
receiver. It could be cabled. The
potential customer within the top
100 market may have an AM-FM
clock radio that receives only AM
and is loaded up with multi-path
FM. It could be cabled. The doc-
tor’s office, bank, resturant, in-
surance agency, even the city clerks
office can all be cabled. They all
like to listen to music.

Of course, there are companies
that are in the background music
business. They supply the customer
with a receiver or tape player and
rent or sell the equipment and
music. Many of them are first rate
outfits and the service is reasonable
and good. But you could also sup-
ply the same service with multi-
station reception and pick up new
subscribers and many new extra
outlets.

For example, let’s look at two
systems 20 miles apart. The first is
located in a canyon with seven
translators and one local AM radio
station. Six translators duplicate
the three networks and cover oppo-
site ends of the canyon. The
seventh translator picks up an in-
dependant satellite 40 miles away
for rebroadcast. Thfoughout the
canyon, off the air reception is from
good to barely watchable. FM is
nonexistant. The cable system of-
fers the three networks, the in-
dependant, two educationals, plus
all-band FM. The FM is provided
free to subscibers who pay the
installation charge for the extra
outlet. A one time only charge. For
the bank, insurance agency, drug
store, and others who desire the
FM service only, they pay the
standard monthly service charge for
TV. But yet they only listen. The
system is about 40 percent satu-
rated with extra outlets in more
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than 25 percent of the cabled
home.

The second system 20 miles from
the canyon community is sur-
rounded by mountains and is nes-
teled in a valley on the prairie floor.
The only competition is the snowy
independant 40 odd miles away.
Some FM is available with quality
receivers and mast mounted an-
tennas along with the aformen-
tioned AM station and a coujple of
weaker distant AM stations. This
system provides the same viewing
channels as the first along with
All-Band FM. The basic monthly
subscriber rate is the same but has
a slightly higher installation charge.
There is also a charge for a FM
outlet which is called only an extra
outlet. Thus, a customer can have
an extra TV or FM receiver con-
nected to the cable as he prefers.
This system i1s over 90 percent
saturated and would be without the
FM because there is no competion.
Yet, the extra outlets in this system,
most of which service FM receivers,
are in approximately 20 percent of
the cabled homes and that means
extra income.

Now, getting back to the canyon
system, we wonder what sells hook-
ups. The banker isn't watching TV
down there. He’s adding the in-
terest on our loan and looking at
dollar signs. But he, the doctor,
dentist, and the propriter of the
sporting goods store are listening to
FM along with the clients, patients,
and customers.

The patients with the pulled
tooth goes home, the novician wears
off, he has a splitting headache.
Does he watch the local origination
news program from your studio?
Very doubtful. Does he watch the
Electric Company, Seseame Street,
or The Advocates on the educa-
tional channels? Again doubtful.
Does he turn on Cronkite or Chan-
cellor or anything else? Probably
not. But, he may turn on his cabled
FM receiver to some soothing FM
stereo music that he has available
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via your all-band FM equipment.

This man is now semi-content,
and that should make you happy,
because its his monthly subscriber
revenue that’s paying your bills. It’s
his friends that hear your FM and
hook up to your cable. It's your
system that reaches its maximum
saturation quicker and for so little
amount of expenditure that its al-
most unbelievable.

Assuming the average CATV sys-
tem has 12 channel capabilities and
receives off the air signals, it is
likely that there are several FM
signals available along with the TV
signals. These signals can be put on
the cable for less than $500.00
(excluding the service drop) even
with the fanciest of equipment.
These average systems still use
strip-amps, though most modern
systems are now going to signal
processors. This is still no problem
when putting FM on the air as all
the signals eventually go into a
combining network to exit into the
main trunk. Consequently, it is
quite easy to insert the FM band
into the cable system.

You'll want to put the best avail-
able signals possible on the system
(not what you feel is the best music,
as the customer’s choice of music
may differ from yours and it is for
what he wants that he is willing to
pay extra for), so it is necessary to
use a good FM antenna. The
signals received from the antenna
could go directly into a preamplifier
with the output of the pre-amp
possibly going through a trapping
network (to eliminate channel 9
audio and other unwanted signals),
and then right into the combiner.
You now have FM on your cable
system which is in the 88 MHz to
108 MHz band between channel 6
and channel 7. There is no other
equipment necessary other than the
FM receiver belonging to your sub-
scriber. Of course, you may want to
mount several FM antennas to
cover the 360° area around your
antenna site, incorporate a tape
machine with 24 hour background
music, or process the incoming FM
signals. Whatever methods em-
ployed to put music on the cable,
and it should be there, you have
customers on the other end that
don’t want the blue sky to watch,
they want to listen.
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Now again using the two cable
systems as examples, one which
charges for the FM and one which
does not, how do we know that the
customer with the extra FM outlet
doesn’t have a second TV hooked
up instead and is not paying for
that extra outlet? We don’t! But we
can eliminate the chance by install-
ing a FM tap which passes only the
signals between 88 MHz and 108
MHz. This removes everything but
the FM band so it won’t help to
hook up a TV on that extra lead.
On the other hand, it we want to
charge for those extra outlets be
they FM or TV, we simply install a
hybrid splitter in the line. One
output to the first set and the other

to the secondary set. The full band
from 5 MHz to 300 MHz is avail-
able and if the customer wants it
on a TV he pays for it. If he wants
it attached to his FM, he is still
paying for it. This is extra income
for your cable system. If you have
S00 subscribers on your system, and
only 10 percent want the FM at a
nominal charge of $1.00 per month
for the extra outlet, that is a gross

income of $50.00 per month. In less
than one year you have paid for
head-end equipment! You have
probably picked up additional sub-
scribers because of the music and
that all comes out to “Green Dol-
lars” and not “Blue Sky”! O
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Portable Video
Tape Recorder

AKAI America has introduced a
new 11-pound black-and-white '4-inch
video tape deck that features automa-
tic editing and can be used with
C-mount video cameras.

Announcement of the unit, dis-
played for the first time in the U.S. at
the NAVA show in Miami, was made
by Frank Benson, director of video
marketing at AKAIL

The unit, designated the VT-115
portable video tape recorder, will
probably retail for around $2,500, al-
though no final retail list has been
determined, Benson said. The price
includes AKADI's VC-115 C-mount
camera with 8 to 1 zoom lens. The
camera employs a built-in electronic
view finder through which tape play-
back may be viewed for picture con-
tent verification. This eliminates the
need for the three-inch instant replay
monitor that is part of other AKAI
black-and-white video tape decks.

The VT-115 recorder’s automatic
editing control allows scene by scene
assemble editing and eliminates the
momentary break-up of picture be-
tween scenes and assures smooth con-
tinuity of picture content, Benson
said.

It is battery operated, utilizes a
five-inch reel of AKAI's exclusive
Y4-inch tape, and can be worn over
the shoulder like a purse.
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The VT-115 recorder can be used
with video cameras that do not con-
tain built-in electronic viewfinders
and is equipped to handle AKATI's
attachable 3-inch replay monitor.
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Miniature
Field Scope

The availability of a portable,
simple-to-use oscilloscope, designed
for on-site checkout and servicing of
TV, CATV, and radio broadcast
equipment has been announced by
Telonic Industries, Inc.

Weighing only 4 lbs., the new oscil-
loscope can be hand-held or hung
from a neck strap, permitting the
serviceman or technician to test elec-
tronic equipment without removing it
from service. Conventional oscil-
loscopes, however valuable as service
tools, are too heavy and fragile to be
used in field service work. Normally,
the equipment to be checked out must
be removed and brought to an instru-
ment service area. The use of the
portable 'scope not only saves re-
moval and re-installation labor, but
also minimizes loss of productive time
resulting from equipment failure.

The new oscilloscope measures 3.5”
W by 5” H by 7.75” D and contains a
1.5” CRT screen that is enlarged to
2.25” by a snap-on magnifier. It is
powered by an AC line or a battery
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pack that permits up to 5 hours of
continuous service bhefore requiring a
recharge. Controls have been engi-
neered to make operation fast and
simple in keeping with the field-use
design.

Typical applications for the new
“mini-scope’” include its use in the
testing and calibration of amplifiers,
monitors, video and audio tape re-
corders, sync generators, cameras,
encoders, monitors, monitors and
video switchers. It is also valuable in
cable system analysis, signal monitor-
ing and as a dependable back-up for
conventional 'scopes used in the serv-
ice shop.
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Digital VOM

Digital VOM's are coming into more
and more use in the broadcast indus-
try, and here's one that will compete
with the meter movement types. It's
the Fluke model 8000A.

This meter includes the typical volt-
age and resistance ranges, and it also
includes current ranges up to 2 Amps.
Unique self-zero eliminates off-set un-
certainty.

Option choices include rechargeable
battery pack, printer output, deluxe
test leads, HV probe, RF probe, 600
Amp AC current probe, dust cover,
and rack mount.
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Compact Color System

A complete compact color television
studio system including two one-inch
color videotape recorders, a film chain
camera, live studio camera, plus film
and slide projectors, combined in a
system five feet long and two feet
deep is available from International
Video Corporation for cable, closed
circuit and broadcast television appli-
cations.

Called the IVC Diplexer Telecine
System it can be located in a small
room and placed flush against a wall
since no rear access is necessary.

Pull out drawers hold two IVC-7000
or 800 series videotape recorders. An
IVC color camera, a 16mm film pro-
jector, a 3bmm slide projector, as well
as tape and film storage space are
included.

System alignment is easy, so it is
practical to demount the camera for
use as a live camera. Mobile studios
will find it especially useful. Systems
are already in use in over 50 ship-
board installations.

The Diplexer, including an IVC 3-
vidicon color camera with tripod and
lens, two IVC-7000 color record and
playback videotape recorders and all
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the necessary film equipment to pro-
vide a complete program and record-
ing package, is priced from $22,000.

IVC manufactures and markets
color television cameras and video-
tape recorders for broadcast, cable
and closed circuit television markets
and also produces a mass memory
tape recorder for storage of digital
information.
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Single Vidicon
Color Camera

Hitachi Shibaden Corporation of
America has announced commence-
ment on deliveries of their new low
cost color television camera designed
for use in education, medical, cable
origination, and numerous industrial
applications. The camera utilizes a
Hitachi-developed 1" FIC (filter inte-
grated color) Vidicon tube and a spe-
cial optical filter.

This unique design feature brings
an advancement to performance,
while at the same time, gives the
camera compactness and weight ad-
vantages. The single tube design of-
fers simple camera operation requir-
ing no registration adjustment. Oper-
ating controls are limited to color-tone
and electrical focus. Another ad-
vantage of the single tube design is
the ability of the camera to withstand
external shock without the loss of
adjustment.

Being of studio design, the camera
comes equipped with a camera control
unit which allows single camera
operation with the internal RS-170
sync generator or external sync for
multiple camera operation.

The camera head features a built-in
3" electronic viewfinder which allows
the camera operator to view the
camera picture or an auxiliary video
signal from a video recorder or pro-
duction switcher output. A built-in
neutral density and color temperature
filter wheel allows for simple conver-
sion from indoor studio lighting to
outdoor sunlight.

The camera is designed to utilize a
wide range of lens, including push-rod
or cable-drive zoom lens. An automa-
tic servo-iris option is available.

For More Details Circle (89) on Reply Card

Frequency Dividing
Networks

Two new electronic frequency
dividing networks in their Profes-
sional Series have been announced by
James B. Lansing Sound, Inc. (JBL).
The models are 5231 for single chan-
nel and 5232 for dual channel applica-
tions.

www americanradiohistorv com

The networks are designed for use
with studio monitor or sound rein-
forcement loudspeaker systems where
bi-amplification or tri-amplification is
desirable. The use of electronic fre-
quency dividing networks and mul-
tiple amplifiers results in a cleaner
signal being fed from the power
source directly to the individual loud-
speakers of the system.

By dividing the audio spectrum
before power amplification, treble
tones are separated from, and unaf-
fected by, bass frequencies. The re-
sult is more efficient utilization of
available amplifier power. For ex-
ample, a system consisting of 100-
Watt low frequeney and 50-Watt high
frequency amplifiers will provide the
same low distortion performance as
would a single 300-Watt amplifier
driving the loudspeaker system
through a conventional passive fre-
quency dividing network.

Direct coupling to the loudspeakers
eliminates the insertion loss typical of
most passive networks and also per-
mits realization of the maximum
damping factor available from a given
amplifier.

For More Details Circle (90) on Reply Card

Color Keying Device

Technicolor’s American As-
trionics Division has announced
the availability of Chromatech
{tm), a special video processing
device for superimposing two
sources of NTSC video into one
composite TV picture, without the
undesireable halos and black out-
lines usually associated with chro-
makeyers. Chromatech is. a new
NTSC version of Technimatte,
which has been in use for the past
several years at Vidtronics, for-
merly a division of Technicolor.

Features of Chromatech in-
clude: the ability to cast fore-
ground shadows on background
scenes; the ability to see thru
glass, Saran Wrap (tm) and
smoke; and complete freedom
from typical dark outlines around
foreground objects.

The device will accept two in-
put sources of NTSC video with a
common synchronizing signal. The
color keying signal that causes
transitions between foreground
and background is developed from
the foreground video source in the
form of RBG video. The keying
signal can be preset to gate on
any desired backdrop color

For More Details Circle (91) on Reply Card
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ing for K Smith Enterprises, by
Vince Hoffert, KIRB; and Trans-
mission Lines Troubles, by Dave
Green, of Green Engineering
Company. Chairman “Jorgey” ex-
tends a welcome to all interested
engineers to attend their noontime
meetings.

Chapter 22—Central New York
Chairman: Mort Miller,
Syracuse, N.Y. 13210

In annual elections, held at the
meeting of November 15th, the re-
sults were: chairman, Mort Miller;
vice chairman, Gary Hartman;
secretary, Glenn Hartley; and treas-
urer, Vern Nyman. A program on
Weston Instruments consisted of a
slide presentation and demon-
strations on frequency counters and
digital and analog multimeters by
Joe Dillon, Charles Shilling, and
Charles Leonard of Weston. John
Baldwin of Baldwin-Hall conducted
the program. SBE national Direc-
tor, Al Chismark, told of plans to
date on Broadcast Engineers Certi-
fication program. On December
13th, a 2-part program was held.
John Lazarski, operations super-

visor, and William Dannebrock,
technician, both of AT&T in Buffa-
lo, answered questions on the shift
of network control operations. Also,
Jerry Kolins of Professional Elec-
tronics, and C. Motta, of Consoli-
dated Video Systems, demonstrated
the new digital time-base corrector,
the CVS504.

Chapter 23—Portland, Me.
Chairman: Reland A. Desjardines,
WCBB-TV,
Lewiston, Maine (04240

At a recent meeting, preceded by
dinner at the Holiday Inn, Port-
land, Maine, Donald LeFebvre,
Commercial Electronics, demon-
strated his company’s new Plumbi-
con camera for color telecasts.
Weighing only S0 pounds, com-
plete, it has a S50 dB signal-to-noise
ratio at S50 foot candles, 600-line
resolution, and usable sensitivity
down to 15 foot candles.

Chapter 25—Indianapolis, Ind.
Chairman: Joe Missick, WISH-TV,
Indianapolis, Ind. 46202

On Nov. 13th, at WRTV Studios,
Bob McGill of CBS Labs presented

an interesting program on CBS new
processing amplifer. He also cov-
ered the various audio devices
manufactured by CBS Labs.

Chapter 26—Chicago, Ill.
Chairman: Bradley Anderson,
Univ. of Ill.,
Chicago, 1ll. 60680

At the November 20th meeting,
held at Streeterville Studios, thanks
was extended to NABET Local 41
for its sustaining membership and
support, and to ABC for assistance
in preparation of meeting notices
during the past year, and also to
the ABE Credit Union for clerical
assistance. At the meeting Preston
Wakeland, Streeterville chief engi-
neer, presented a program on audio
recording. Refreshments were pro-
vided by Sonic Services. At the
December 11th meeting, the chap-
ter joined with the local SMPTE
group for a meeting at the Kodak
plant on (1) Use of the Trinoscope
(VTR to Film Transfer); (2) New
Techniques in Automatic Process-
ing of Super 8 Sound Film, and, (3)
3-Channel Stereo for Theater and

(Continued on page 52)

Series 70 Recorder/Reproducers

When you've got more talent than money

TASCAM Series 70 recorder/reproducers were designed
for people who've outgrown high-end consumer audio
products but can’t afford full professional studio gear.

Whether you need single, two or four channels, you

define the Series 70...it doesn't
define you. Your choices are ex-
panded, not restricted, without
paying a performance penalty.

February, 1974

5440 McConnell Avenue
Los Angeles, Calif. 90066

For More Details Circte (15) on Reply Card
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The versatile Series 70 electronics come in two ver-
sions, one for direct recording and one for use with a
mixing console like our Model 10. Whichever you need
you'll get uncommon quality and reliability. But this time

_ ITRASGAMI CORPORATION

you can afford it.

Series 70 recorder/reproduc-
ers. When you’ve got more
talent than money.

17


www.americanradiohistory.com

Conrac has them all!

Conrac has the most complete product
line of quality television monitors and
related products in the world. Color,
monochrome, high resolution, NTSC,
PAL, SECAM, color matched phos-
phors, negative black-matrix shadow-
mask CRT's. We've got them all,

with the quality, dependability, and
value that you've come to expect

from Conrac during its 25 years as the
leader in the business.

And now, with our new Primary Dis-
tributor network in 16 major market
areas you can get immediate delivery
on nearly any Conrac product. This
means you no longer have to compro-
mise on quality. Conrac has removed
the last excuse for not owning the best.
Check the listing at the right or con-
tact the distributor near you for full
details on the finest television monitors
on the market.

e e R e

BT o e N

G

1
RHA Professional Color Monitors.
Incorporating a 19 inch CRT with color
matched phosphors, stable IC coding
circuitry, and other advanced features,
the RHA meets the most stringent
international broadcast requirements.
Designed specifically for use in master
control and other critical areas, the
RHA establishes industry standards for
reliability, picture quality, and ease of
set up. NTSC, PAL-B, PAL-M, SECAM,
or RGB versions. Cabinet, yoke mount-
ing, or rack configurations.

2&3

Large screen 25 and 19 inch 5000
Series Color Television Monitors.
Feature negative black-matrix shadow-
mask CRT's for improved contrast
ratio and high brightness without loss
of resolution. A moderately priced unit
with pre-settable controls, designed
for group viewing in auditoriums,
classrooms, lecture halls, industrial
training areas, preview rooms, and
audience participation studios.

4
12 inch 5000 Series Color Monitor. A
high performance monitor with single
gun CRT that avoids the many com-
promises of converted receivers,
yet sells at a modest price. Options
include switchable horizontal and
vertical delay for professional applica
tions, and a Vector Output Module for
external vector display of the Chromi
nance signal, Available in cabinet,
yoke mounting, rack, or chassis
versions.

5

RQA High Resolution Monochrome
Monitor. Designed for medical X-ray,
military applications, and document
viewing. Features automatic and
independent field-rate and line-rate
sensing. Will lock on any field rate fro
15 to 60 fields per second or any
horizontal line rate between 15 kHz
and 37 kHz. Fourteen, 17, and 21 inch
CRT's available in cabinet, rack,
chassis (all sizes), or yoke mounting
studs (17 and 21 inch only).
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6

DZA Professional Monochrome Moni-
tor. Offers the professional television
engineer a dependable performance-

stabilized picture plus instrument test .

features such as horizontal and vertical
delay for sync signal analysis. Sup-
plied with a 14 inch CRT in cabinet,
chassis, or rack mounted versions.

7&9

SNA Series Professional/Industrial
Monochrome Monitors. General pur-
pose monitors providing high reli-
ability, ease of maintenance, and
superior picture quality. Available
with a wide variety of CRT sizes and
mounting configurations: 9 inch, dual 9
inch, 14 inch, 17 inch, and 23 inch, in
cabinet, rack mount, chassis (all sizes),
or yoke mounting (17 and 23 inch only).
8

ENA Low Cost Solid State Mono-
chrome Monitor. Designed for rugged
continuous use in educational, indus-
trial, and computer applications.
Supplied with 9inch, dual 9 inch, or

12 inch CRT's, in cabinet, rack mount,
dual rack mount, or chassis versions.

10 .

1000 Series Audio/Video Receiver,
VHF or VHF/UHF. A solid state receiver
that provides professional quality
demodulation of aural and visual car-
riers to use in monitoring, rebroad-
cast, recording or entertainment.
Plug-in modules customize the 1000
Series for applications such as trans-
mitter monitoring, CATV head-end
demodulation, ETV or ITV off-the-air
distribution, or VTR off-the-air record-
ing. Console cabinet or rack versions
are available.

11

1500 Series Speaker Enclosure. Com-
panion unit for the 1000 Series
Receiver and 5000 Series Color
Monitors.

Conrac Division

600 North Rimsdale Avenue
Covina, California 91722
213 966-3511

See the full Conrac product line
at NAB, Booth 402.

For More Details Circle (16) on Reply Card
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The 8-watt

This picture of
Jupiter was sent
as Pioneer 10
made its approach
to the distant plan-
et. Picture, taken
from a Conrac
monitor, was sup-
plied by NASA.

super remote of Pioneer 10

By Joe Roizen™

Pioneer Ten's Jupiter Encounter
that has occupied the recent news
media is a project that involved
NASA's (National Aeronautics and
Space Administration) world wide
network of satellite tracking sta-
tions and a complex computerized
television installation at the Ames
Research Center in Mountain View,
California. One of the most sophis-
ticated color television cameras to
come out of our space age tech-
nology is the core of the system,
and has been sending back ever
growing pictures of our solar sys-
tem’s 5th planet. To get some idea
of the environment this camera

*President of Telegen, a video consulting com-
pany located in Mountain View, Calif. Roizen
also is our BE Video Editor.
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must operate from, a few statistics
are in order.

The video signals from the space-
craft traverse approximately 500
million miles on their way to earth.
Even at the speed of light 186,300
mi/sec this takes 46 minutes. Com-
mand signals to Pioneer Ten re-
quire a 92 minute turn around time
before verification of implementa-
tion is available. Thousands of
commands were needed to aim and
control the camera so that it could
perform the many experiments that
were scheduled for it.

Ground transmitters beaming up
the command signals at 2.1 GHz
used a nominal 20 kW power out-
put, but had up to 400 kW in
reserve. The 210 foot diameter dish
antennas held the beam concentra-
tion to 3/10 of one degree. Signals

wwWw americanradiohistorv com

coming back from Jupiter Ten were
radiated by an 8 Watt transmitter
in the same frequency range and
arrived back at the tracking an-
tenna with a power level of one
quadrillionth of a Watt 10-24, To
recover and amplify this signal re-
quires a special amplifier that
operates in a -450°F mode. The
super low temperature virtually
stops noise generating electron mo-
tion in the solid state circuits so
that the feeble signals from Jupiter
could be raised to useful levels.

After recovery the amplified
signals were routed to the proces-
sing computers at Ames Mission
Control where they were converted
to analog video signals and distri-
buted to various recording and dis-
play devices.

BROADCAST ENGINEERING
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The Color Camera

NASA’s nomenclature for this
two purpose device on the space
craft was an Imaging Photopolari-
meter (IPP). It was supposed to
measure the brightness and polari-
zation of zodiacal light in addition
to making pictures. The camera
weighs 9.5 pounds and consumes
2.2 Watts of power.

The most unusual facet of the
color camera is that it uses the
spinning motion of the spacecraft
as one scan axis while stepping its
lens/telescope over a viewing angle
range of 141° to obtain the other
axis. Jupiter Ten rotates at S RPM
completing one revolution every 12
seconds. The telescope is a one inch
cadiotropic imaging device with a
funnel shaped light baffle with a
dark mirror coating to exclude light
scatter at its outer rim. Light from
the image passing through the tele-
scope is split into red and blue
channels by a small prism with
dichroic filters. Intensity measure-
ments in 64 increments are made
every 1/1000 of a second. These are
called pixels and stored in the
spacecraft memory banks. After
each rotation the picture elements
are digitized and dumped into the
transmitter so as to clear the
memory for the next scan. 508
pixels per scan be stored and the

image is assembled in what appears
to be thin vertical bands on an
RGB or NTSC color monitor.

Since only red and blue informa-
tion is available from the IPP, the
green signal has to be synthesized
by electronic means. A proportion
of the R and B signals are used on
an empirical basis. After compari-
son was made with ground based
astronomical photographs and
space observations as to the actual
colorimetery of Jupiter, the formula
for stmulating green was developed
and applied. Photomultipliers with
a gain factor of approximately 10
million were specially developed by
Bendix for the mission. Two are
used, one in the red channel and
one in the blue. The rest of the
camera assembly consists of high
density 9 layer circuit boards con-
taining about 400 IC’s which were
selected for minimum power con-
sumption and maximum resistance
to radiation, one of the hazards of
space flight.

The IPP imaging system used a
six step aperture wheel five of
which were for light polarization
experiments. In the picture mode
a single aperture of pin hole pro-
portions comes into play.

Mechanical scanning of the
imaging optics is done by a stepper
motor that position the telescope in

steps of .5 mil radians (.03°). To
eliminate problems of sealants and
lubricants in this mechanism the
stepper motor uses harmonic drive
through a welded seal.

There are two modes of scanning.
The camera can be set to any
pre-determined space reference
based on astronomical calculations
and commanded to scan a selected
area. The second mode, which was
used more, depends upon a thresh-
old detector in the camera to start
the scanning action at the edge of a
bright area, then continue until the
other edge is traversed by one
degree, then reverse itselt and scans
the other way.

Camera resolution is limited by
the storage and transmission capa-
city of the system rather than the
optical imaging section. Only about
30° of scanning by the stepping
mechanism 1s used during a com-
plete rotation of the space vehicle,
the rest of the time is used up in
storing and sending the information
in a multiplexed sequential mode
back to the ground stations. The
maximum bit rate can be translated
into a 5082 sample array of slightly
over one quarter of a million pic-
turc elements.

The camera was the result of a
tfive year development project at
Santa Barbara Research, Inc. in

Two mobile vans housing three Mark VII color cameras and a
VTR 2000 were used by KQED to cover the Pioneer
10-Jupiter encounter. Pacific Telephone used several micro-
wave links to couple signals from Mission Control to various
buildings at the AMES center and to the outside world.
(Photo by Donna Roizen.)

Interest in Pioneer 10’s mission was evidenced by the wide
TV coverage given on the national news. This is Richard
Threlkeld, CBS Science Editor, commenting on the event in
a temporary TV studio, set up by NASA-Ames and equipped
by KQED (a San Franciscoc educational channel). (Photo by
Donna Roizen.)

February, 1974 21
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Southern California. The program
cost $3.5 million and yielded four
units. which were used for the first
“thin scan” imaging of objects in
outer spacc. While originally plan-
ned (o provide only 10 pictures, the
camera has exceeded 500 images at
the time of periapsis (nearest point
of the fly by) and continued to send
picturcs back as it left Jupiters
vicinity.

TV Distribution and Coverage

Signals coming into Ames from
the tracking stations are routed in
RGB form to a magnetic storage
disc that accumulates the image
sequentially, but can display it in a
simultaneous mode. The RGB out-
put i1s encoded into NTSC and
distributed by microwave to various
buildings where Conrac 19 inch
color monitors were set up for
display purposes. A special color
studio was set up by KQED, San
Francisco's educational channel 9
for interviews with the scientists on
the Pioneer Ten project and for TV
news reports. All three networks

SPORTS COMMENTATOR

HEADSET
Eliminates “"Off-Mike’’ Problems

Network engineers and producers
tested the T.E.A. Annunciator
headset against all brands before
selecting it for national sports
play-by-play.

Outstanding features are:
balanced boom

50-15000

e a2 dynamic,
mike (frequency:
Hz)

e independently wired ‘phones
with ventilated cushions or
standard cushions

e |ight-weight, comfort, and
practically unbreakable.
Price: .......... $75.00
Call:

Television Equipment Associates
BILL PEGLER 516 « 628-8068
Box 1391« BAYVILLE, N. Y. 11709

For More Details Circle (48) an Reply Card
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and a variety of independant sta-
tions had news crews and promi-
nent commentators on the scene
during the critical period between
December | and 3rd.

Periodic press conferences were
held by the project team which
included such well known space
scientist as Dr. J. A, Van Allen,
who expounded new theories or
veritied old ones as result of the
data streaming back from the space
craft. All the while Jupiter kept
getting larger and larger on the
monitor screens as the vehicle
moved closer, finally filling the en-
tire screen and providing image
detail greater than any earth based
astronomical telescope is capable of
at the present time.

Pioneer Ten was launched on
March second, 1972 and has taken
21 months to reach periapsis. It has
traveled a curved path of 620 mil-
lion miles and is estimated by Dr.
Charles Hall, NASA project Mana-
ger to have achieved better than
50.000 miles per gallon of fuel at
launch. [t took 25 million man
hours ot labor which is equal to the
time the US public uses up in
watching the first quarter of the
Superbowl. Dr. Hans Mark, Direc-
tor of the NASA Ames Research
Center estimates the 6 year cost of
the Pioneer missions at $100 mil-
lion or about 1/4 of 1 percent of
the Federal governments expendi-
tures on research and education in
that period. Pioneer Ten was
powered by two Radioisotpe Ther-
monuclear Generators (RTG) that
produced 120 Watts of electrical
current at 4 Volts DC. It took
rigorous testing and an approval
chain all the way up to and includ-
ing President Richard Nixon before
these RTG's could be installed and
used in outer space. The space
vehicle weighed 570 pounds at
launch and carried eleven instru-
ments for a variety of experiments.
It also carried a cryptic plaque
designed to convey knowledge of
the Earth and its inhabitants, if it
should ever land on a remote planet
in outer space. The note in the
bottle trom a desert isle principle.

When Pioneer Ten achieved en-
counter on December 3rd, it was
traveling at a Jovian gravity ac-
celerated velocity of 82,000 miles/
hr. and reached a maximum proxi-
mity of 81,000 miles from the cloud

www americanradiohistorv com

Management
H ighlights

Some years ago this magazine
carried a major article and fol-
low-up information on remotes
from space. The guestion at that
time might have been, “"So what
does that have to do with com-
mercial broadecasting?' Weire
still finding out how important
space and satellite remotes can
be. If we are fo continue to take
advantage of the technological
advancements spilling over from

- NASA projects, we can't afford

to file this event away as just an
interesting news happening.

tops of Jupiter. The added momen-
tum imparted to Pioneer Ten by
Jupiters gravitational force will fling
the spacecraft out of our solar
system and will be the first man
made object to do so.

Our space probe will send back
information about a planet that was
tirst seen by Galileo in 1610. It is a
strange planet by earth standards,
having over 1000 times the volume,
but only 300 times the mass be-
cause of lower density. It rotates in
slightly less than 10 hours, but
takes almost 12 years to go around
the sun. Since it is 484 million
miles from the sun (we are 92
million} it gets only 1/27th of the
solar energy we do. This was why
Pioneer Ten needed RTG's instead
of solar panels to generate electri-
city.

Next to the sun, Jupiter is the
noisiest planet, bending the ears of
radio astromers with varied radia-
tion. It is the largest of the planets
in our solar system with an equa-
torial diameter of 88,720 miles.
This and the rapid rotation would
make a 150 pound earthling weigh
354 pounds at Jupiters equator and
411 pounds at the poles.

The two greatest mysteries about
Jupiter that have intrigued star
gazers for years are the fact that
Jupiter radiates two to three times
more heat energy than it gets from
the sun and the Great Red Spot
whose color, brightness and pre-
sence varies from time to time.
Perhaps Pioneer Ten will provide
new and dramatic information
about this unusual celestial body
and tts Galilean satellites as the
flow of data i1s process and
analyzed. O

BROADCAST ENGINEERING


www.americanradiohistory.com

SAVE *490 ON

THIS NEW *490

STANDARD

When you buy 12 hours
(or equivalents) of
Ampex Series 175
Video Tape

This is a reference tape
that speeds and simplifies
your day.

Use it for positioning
the vacuum guide. For
indication of frequency
response characteristics
and adjustment of the gain of
the reproduction system. For
comparison of carrier fre-
quencies of the video record-
ing system. For verification of
level and phase of the control
track recording system, For
adjustment of audio gain.

It’s brand new and it's yours
free when you buy 12 hours
(or equivalents) of Ampex
Series 175 Video Tape.

Limit 2 per customer,

February, 1974

REFERENCE

TAPE

Costs 490
but it's FREE

Ampex Corporation M.S. 22-2
401 Broadway, Redwood City, CA 94063

[1 Have your representative call with my Standard
Reference Tape. I'll have my P.O. ready.

NamM . et e e Station........

...................................................

For Mare Details Circle (17) on Reply Card
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Whatbetter way to getdouble
value? Get an exclusive ref-
erence tape plus proven
Ampex 175 tape — both
for the cost of tape you
have to buy anyway.
Series 175 is the high per-
formance tape with the
extras. One is a dropout
profile chart that actually
documents the cleanliness
of the tape, end-to-end.
Others are safety aids that
help keep the tape clean and
protected during handling.
Extras like this, and others,
make it important for you to
take advantage of this offer
now. And that's why we’'ll
give you the $490 reference
tape when you do.
Fill out and mail the cou-
pon today. Offer expires
March 15, 1974.

ANVPEX
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(ON/OLIDATED VIDEO sY/TEMS TOTALLY
WIPEs OUT THE LANGUAGE BARRIER
BETUWEEN HELICALS AND QUADL

INTRODUCING THE CV/ 504. A /INGLE
“UNIVER/AL" DIGITAL VIDEO sIGNAL
CORRECTOR FOR ALL REASON,

We know it rounds wild. but the
new CV/ 504 works with s, Yo,
Y%, I"and 2" nonvegmented
fielical YTRX In color, it doesn't
matter whether the signal from
the tape recorder is direct or
fieterodyne.

24 BROADCAST ENGINEERING
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For example, how about taking a Sony
U-matic'tape and dubbingituptoa
quad? Easily done with the 504's
exclusive "‘color interlacer’’ switch. The
result when played back on the quad will
be phased interlaced color.

Or, how about taking an EIAJ 2"
recorder and using it as a camera source
locked to house sync. It's easy with the
CVS 504 if the recorder has a capstan
servo. Even if it doesn't, you can still
drive a camera from the internal sync
generator in the CVS 504 and do special
effects between the recorder and the
camera.

February, 1974

Come to think of it, there isn’t very much
you can’t do with the CVS 504. Your CVS
Representative is carrying a videotape
with him these days that demonstrates
most of the 504’s features. Why not ask
him for alook at the tape? Or, you might
ask him for a demonstration. Or, just
drop us a line. We’ll send you some
literature on the CVS 504.

It's some kind of time base corrector.

*TM Sony Corp.

For More Details Circle (18) on Reply Card
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Consolidated Yideo Systems

W/

Perfectors of Video Signals
In the heart of Video Valley
3300 Edward Avenue

Santa Clara, California 95050
(408) 247-2050
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Lawrence Baker (left)
editing a news feature
with Dick Hammer
suggesting inserts at
WKYC-TV,

Efficiency breeds profitability

By William F. Baker~”

A psychiatrist friend of mine told
of a study conducted by medical
students involving the blood pres-
sure and heart rates of people who
work at television stations. Much to
the researchers’ surprise, the people
who registered as the most “‘up-
tight” during live television produc-
tions, those with rapid heart rates
and elevated blood pressures, were
the cool acting technicians and
engineers—not the on-camera tal-
ent.

This says a great deal about
those behind-the-scenes in the TV
business. For one thing, technical
people take their jobs seriously,
knowing that a lot depends on the
push of a button or the twist of a
knob. Another frequently over-
looked element in the role the
technician and engineer plays is
that more and more they are be-
*Executive Producer, WEWS, Cleveland.
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coming a creative component of the
television station team. As such,
they can have an even greater effect
on profit and loss.

New Talent Coming

Around the country there are
new trends in hiring technical
people. Some include the use of
operators (people with non-technical
backgrounds who just run equip-
ment), leaving the repair and main-
tenance to a separate crew. Another
i1s that with the advent of ‘‘fast-
ticket”” schools many new technical
employees holding a license enter
the market with no experience in
broadcast engineering and are seek-
ing jobs which will be creative ends
in themselves.

Of course, there are the age-old
problems of attitude discrepancies
of men in the technical crews.
There are those who are holding on
because it’s a job which allows

www americanradiohistorv com

them to work in an assembly-line
fashion, making money for their
weekend trips in the camper. Then
there are those who come to work
seeking the creative, intrinsic chal-
lenge of the job—the men who
want to do more with their equip-
ment than just keep it running.

On the videotape side, the opera-
tor is confronted with several prob-
lems—mechanical and psychologi-
cal. Since most videotape editing at
commercial stations is assembling,
the operator is usually confronted
with the reality that he has a
technical facility (sophisticated elec-
tronic editor) capable of doing
much more than he is often asked
to do. Furthermore, since the oper-
ator is under constant time pres-
sure, he tends to reject using the
editor and instead does a fast-but-
dirty job in the assemble or insert
mode because it is a quicker
method.

BROADCAST ENGINEERING
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Require Accuracy?

. [and peace of mind)

—
. e
e

Here’s why:

WSeparate 100% negative modulation peak indicator
lamp—detects the absence of carrier on program
peaks for a true 100% negative indication.

ENormal peak indicator lamp may be set to +125%
—an accurate measurement to keep you within FCC
modulation limits. BBuilt-in true modulation calibrator
—means that you can check the modulation calibra-
tion at any time. B True peak reading modulation
meter—switchable to read either positive or negative
peaks, to accurately measure the short duration pro-
gram peaks encountered in today’s programming. ®
Expanded scale carrier level meter—allows the ac-
curate measurement of carrier shift. BExtremely low
distortion demodulator—permits accurate proofs at

then buy Belar

100% modulation as well as accurate measurement
of program peaks. B Built-in off-frequency alarm
drivers—permits unattended measurement of fre-
quency—alarm alerts you to any off-frequency con-
dition. W Digital counter circuit—will measure any
Standard broadcast band frequency spaced TkHz. m
Buiit-in =20 Rz frequency calibrator—allows you to
check the calibration of external equipment such as
automatic loggers. BBuilt-in carrier-off alarm—tells
you when the transmitter is off. BOff-air monitoring
with the addition of the RFA-2 RF Amplifier—wide
range AGC means hands-off operation at the studio.
H 100 .V sensitivity with RFA-2—handles the most
difficult receiving problems with ease.

For further information call or write today.

TV Frequency Monitor, TVM-2,3

TV Monitor, TVM-1

TV RF Amplifier, RFA-3 e

AM RF Amplifier, RFA-2

AM Monitor, AMM-1

——m S CA Monitor, SCM-1

h ’___ Digital Clocks

FM Monitor, FMM-1

Stereo Monitor, FMS-1

BELAR

ELECTRONICS LABORATORY, INC.
LANCASTER AVENUE AT DORSET, DEVON, PA. 18333 + BOX 826 + (215) 687-5550
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Control Room team working up tape program production.
Dick Roecker, technical director {foreground) and Hank
Zbreski, audio man {(rear).

Frustrations are often caused by
more than just pressure and facili-
ties. A good videotape man knows
that he can edit as fast and as
efficiently as any film man, but
frequently he is not given the crea-
tive latitude of his film counterpart.
Over and over again director or
station policy dictate that “B” rolls
be run through a control room,
making many passes necessary be-
fore the final program is properly
produced. Often hours could be
saved by just telling a videotape
operator to insert the ““B’" roll him-
self. It would also be a great advan-
tage and time saver, in most
stations that do editing, to provide
the operator with a small video
switcher/fader, thus completely
freeing a control room and crew
from doing editing which can be
accomplished in the videotape room
by one qualified man.

Production Editing

As the videotape editor becomes
more proficient, there is almost no
task which is too difficult. Rather
than using the original film, video-
tape is being used to edit news
production pieces and mini-docu-
mentaries, to tighten commercials
and to edit sporting events from
full-length to a shorter-timed length
since audio. Video can be edited
together, so tape editing is often a
faster, more efficient process. Often-
times, stations dub almost raw
newsfilm directly to tape for editing
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rather than using the traditional
film techniques. But even as new
applications for electronic technolo-
gy become utilized, there are those
stations whose manpower organiza-
tions do not keep abreast of these
new developments, and subsequent-
ly one might find directors, techni-
cal directors and full crews continu-
ing to be used in jobs which require
only one good man.

This reticence to change can be
dangerous from an organizational
point of view because it is essential
that a station be ready to cope
organizationally with technological
changes. The station must make
money, and to turn a profit the
engineering department must have
determination and be vocal in the
organization in order to find new
and better ways of getting the job
done. This might mean some rather
unorthodox methods and personal
reassignment, but such methods
must be used if there is to be
progress.

Granted that unions and large
station operations offer tremendous
barriers to personnel reassignment
or change, but for an engineering
department to maintain its viability
as a creative part of the broadcast
organization, it must do its part by
operating in the most efficient pos-
sible way. This is good for the
engineer in the long run too. The
man who is constantly contributing
creatively to the station’s input will
always be in demand.

www.americanradiohistorv.com

Here Baker and Roecker
discuss a “B” roll insert.

In the process of getting men to
understand that efficiency and prof-
itability are vital, it is up to the
chief engineer or supervisor to un-
derstand the psychological and
operational needs of his men. Too
often chief engineers simply sched-
ule facilities, make decisions re-
garding new equipment expendi-
tures, or negotiate contracts but are
not conversant with the everyday
operations of their own facilities. If
the supervisor would occasionally
walk through the control room and
talk with the men to determine
what is really going on as well as
offer a few ‘‘job well dones,” the
chances for change would increase.
This presupposes that the super-
visor and engineer communicate
well with one another.

Because station facilities are tech-
nically so advanced, it is not un-
likely for a man to implement a
very creative operation on his own
which is never seen nor acknowl-
edged by management or the tech-
nical supervisors. For instance, we
know a man who edited down a
three hour hockey game into an
hour and a half without ever miss-
ing a play! The end product was so
smooth, even the station manage-
ment was unaware that it was
highly edited. It would be ideal if
technical supervisors were aware of
such extraordinary achievement,
giving it due acknowledgement.
Such recognition is good psychology
and helps set standards for others

BROADCAST ENGINEERING
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to meet. Further, it invites individ-
ual initiative on the part of others
at the station.

It’s That Time Again

Another difficult but critical de-
cision to be made by engineering
supervisors and chief engineers is to
place men on the jobs (but not
necessarily the shift) they really
want to take. Rotation is good be-
cause there are some positions no-
body wants today. We are all famil-
iar with the perennial complainers
found at every TV station, but
more often the majority of the men
enjoy what they are doing, taking
pride and a sense of accomplish-
ment in their work, and are willing
to deviate from the “book™ to get
the job done.

While most engineering depart-
ments understandably feel that all
technical people should be compati-
ble and able to work interchange-
ably with one another, anyone who
has ever been at a television station
for any length of time knows that
some people are ‘“‘more equal than
others’ on technical assign-
ments. As equipment becomes more
refined and the simple, mechanical
and electrical functions become
automated, the technician or engi-
neer is free to become more of a
creative talent or producer rather
than simply a man who operates a
machine.

This new personnel crisis which

1s taking place in the TV engineer-
ing world must be grappled with. It
Is exciting as well as encouraging to
report that it is being dealt with
effectively at many stations. The
reality is that the engineer must
assume this new role in order to
keep the station viable. Gone are
the days when a station could make
money by simply being on the air.
Today a station must be run as
efficiently as any other business in
order to survive. This includes all
departments and engineering has
never been immune.

Let’s Get Together

In order to maximize this creativ-
ity which leads to higher productivi-
ty and profits, engineering should
be privy to definite guidelines and
expectations. How many of us have
watched people come into the con-
trol room delivering orders to the
engineers to do this and that, only
to leave three hours later with a
product that could have been pack-
aged in fifteen minutes if the engi-
neers had been consulted initially.
Clients, producers, talent and sta-
tion management must be educated
to consult with engineering repre-
sentatives before any new produc-
tion is attempted. The technical
department should provide bright,
understanding liaison representa-
tives to help make it work. Such
education will probably come slow-
ly, but the more engineering ex-
tends a friendly hand, the more
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often it will be taken.

Efficiency must be constantly
evaluated within engineering de-
partments. For example, the video-
tape cartridge machine has been
one of the greatest boons to tele-
vision station operations, but few
stations have set up an orderly
program for the implementation of
reel-to-reel to cart dubbing and the
manning of the new machines.
When commitment of funds for
new purchases is discussed, guide-
lines for using the equipment must
be set up. Also, the tendency at
many stations to employ non-tech-
nical assistants to run such equip-
ment, while having some merit, can
be detrimental to the efficiency of
the engineering department.

As equipment improves, so must
the technicians’ competence—not
just in maintenance but in speciali-
zation and knowledge of exactly
what he can do with his equipment.
How many of us have been at
stations where there was sophisti-
cated editing equipment that no
one really knew how to use?

This all boils down to the fact
that engineering must hold up its
own end of the profit picture. This
can be achieved through trying
creative techniques which would en-
hance the efficiency of operation. In
order to implement this creativity,
communications must flow readily
between management, engineering
and other departments. L]

Baker checks VTR
with Bob Sourek,
Videotape Mainte-
nance Technical Direc-
tor. (All photos in this
article were taken at
WKYC-TV, Channel 3,
Cleveland.)
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A full-service
phone system

part 2

h
( By Mark Durenberger
|
|
|
I

After covering
some construction
tips, line switching |
controls and out- |
' going lines in the
| January issue, we’ll |
| move on to our |
second and con- |
cluding part of this ‘
series. In this part |
we’ll discuss line
switching, interfac- |
ing, and telephone |
| mixing. '

Line Switching
Now that we've got the line relays
working, let’s see what they do. We
settled on a 6PDT P&B MH23D
relay and since the sealed version

LINE RELAYS 5 i
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= GR10GE

“TINSOLE Iy

HIKES

wasn't available at the time,
mounted ours for easy cleaning
(Figure 7). Two contacts switch
telco Tip and Ring (T,R) (see
Figure 9). In the “Off” mode the T
and R on incoming lines is con-
nceted to pre-delayed program feed
for callers waiting in line. The T
and R on the outgoing lines are
normally connected through their
relays to a desk telephone and
switched away from the phone
when put on the air.

When a relay closes, Tip and
Ring are connected to the DC
holding circuit, a choke with negli-
gible reactance at audio frequencies
but which holds up the telephone
line. Non-polarized capacitance
keeps DC from the isolation trans-
former primary (heaven forbid!). A
third relay contact completes the
station telco busy lamp control cir-
cuit (A, A1) through ‘‘Hold”
switches.

A fourth contact provides the
latch function, and sends a contro]
voltage to the audio card and the
tally-light driver circuit. Contacts
five and six switch the audio side of
the transformer onto the 600-Ohm

S5 TPE SFIAKER FHENE e

A 80O
Y Dh M ETE
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— BRIbGE e
| ANUEREN sTuDEa
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1

Fig. 10 Connections to Speakerphone. Transmitter furnished was disconnected
(terms 4 and 26) and mike audio and beep tone connected instead. Volume
control on original transmitter is still used. Speaker furnished was disconnected
from 33 and 34 and connected after the average-level device. To keep feedback at
a minimum, some high-end rolloff at input (4 and 26) is suggested. Small
capacitor across those terminals should do it.
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bus and send it to the speaker-
phone (terminals 19 and 28). We
have been able, with this arrange-
ment, to tie as many as three
callers together with the announcer,
with satisfactory results.

The "‘automatic-hold’ portion of
the system was not installed at the
time of writing but is shown in
Figure 5. A bridging transformer
with good low-end response is em-
ployed. A non-polarized blocking
capacitor keeps DC from the wind-
ing and the circuit is tied across the
Tip and Ring of all incoming lines
without affecting them. The 20Hz
ring voltage as rectified drives the
two relays through the transistors
on the circuit board.

[n order to put a call in “Hold”
as we do, using the telco “Hold”
relay, it's necessary to momentarily
interrupt the busy lamp (A, Al)
circuit while maintaining a *‘load”
on the Tip and Ring, then open
both circuits. This is done me-
chanically by the pushing of a hold
button on a desk set. It’s performed
electrically in our main control
system by the opening of the A, Al
circuit with the **Hold’’ buttons
while a command is also sent for
the slightly delayed release of the
line relay. In the automatic-hold
circuit shown here, we do it with a
slightly delayed action of relay K2.
This circuit is disabled under
normal operation and is employed
only when we don’t have a producer
on duty to screen calls.

Interfacing

We use the speaker-phone type
S55A and a recorder-connector
KS§-19645L2 as our interface equip-
ment. All our telephone circuits
appear properly color-coded at an
AT&T standard connector block
and are further extended to a stan-
dard 50-pin Amphenol plug to
mate directly with the telephone
company's normal business-phone
cable installation. To provide status
indicators, the lamps in the illumi-
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nated switches (#330) are connected
to the telco busy lamp circuits
(designated ‘L, LG’).

Our attorneys interpreted the
new rules as meaning we needed a
“beep”” tone at all times since they
considered our delay system a tape
recorder. So we used the beeper,
but have shortened up the beep
tone somewhat. One way of legal
interfacing requires you to run Tip
and Ring through the recorder-
connector, and this drops the beep
on the line in both directions. If
you have other accepted means of
connecting, and wish the beep to be
heard by the caller but not on the
air, try dropping the beep tone only
onto the *‘send” terminals of the
speaker-phone (Figure 10).

It should be pointed out that the
Carter-Fone decision has allowed a
lot more freedom in connecting
non-interfering equipment to tele-
phone company lines, but it’s still
imperative that you check with your
local representatives before at-
tempting an installation of this sort.
And be sure to keep your con-
nections standardized!

Functional
We mounted all switching equip-
ment, the speakerphone, recorder-
connector and a GE BA-5 modified
to act as an AGC amplifier, in a

IISENDII
LEVEL

standard equipment rack. The
loudspeaker from the speaker-
phone was connected after the
BA-5 and gives us a much better
average level in the studio. The
entire audio path is shown in
Figure 10. A status/test panel
which we added allows us to bypass
most of the relay-driver circuits or
test-switch any relays that may be
acting up. It also contains the
audio distribution for the pre-
delayed cue fed down the incoming
lines in the ““Hold”” mode. The best
way to feed these lines would be
separate amplifiers for complete
isolation from line to line but with
the values shown you get pretty fair
isolation...a small amount of ring-
ing can be heard on adjacent lines
in ““Hold” but it's not objection-
able.
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We made some functional changes
in the studio from our original unit
(Figure 2). The dial was discon-
nected, we added the tally lights
and lock-on keys. It’s now neces-
sary to dial a call off the air using a
desk telephone flanking the unit.
The moment that line is put on the
air the telephone is disconnected
from the circuit. At desk sets which
display the incoming lines, a push-
to-talk switch in the handset cuts
the program cue being fed down
the line so callers can be screened
oft the air.

Telephone Mixing
There are three generally recog-
nized methods of putting a tele-
phone call on the air combined
with a local announcer and main-
taining a reasonable degree of fidel-

' Fig. 11 Program feed
in "hold”. See text for
values. L
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Fig. 12 Balanced-level method of telephone mixing.

February, 1974
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ity The first of these is the “Hybrid”
system which most efficiently
utilizes specially-wound coils or
high-quality matching transformers
connected out-of-phase with the
general aim of blocking mike audio
from one path of the system. The
actual method is its own greatest
drawback...in bucking mike audio
out-of-phase you create a phase-
shift at both ends of the audio
spectrum creating a sound which
deteriorates from normal micro-
phone quality. Furthermore while
this method allows up to about 6dB
better telephone-versus-mike level,
to operate at highest efficiency
you'd have to retune the balancing
network for each call to match the
reactance of that particular line.

There are plenty of arguments
for both the speaker-phone and the
“balanced-level”” method of mixing.
Both offer decent fidelity. The
better over-all method...especially if
used on a limited basis and on
high-quality phone lines, is the
balanced-level method. This system
probably offers the best fidelity, is
very reliable, but its chief draw-
backs are that you’re difinitely
limited in the amount of audio you
can send the caller unless you've
got an operator riding gain 100 per-
cent of the time.

And when operating normally,
announcers and guests must wear
headphones. And reactance of the
telephone line will alter the audio
quality under extreme conditions. If
you're facing a great variety of
calls. under widely varying con-
ditions, on a 24-hour continuous
basis, and don’t have a man avail-
able to ride levels 100 percent of
the time, you'll probably choose the
speaker-phone.

This system directs about 10dB
more audio toward the caller, pro-
vides good isolation between the
telephone and mike circuits, and
has pretty good AGC qualities. Its
principal disadvantage is its one-
way gating which allows audio flow
in only one direction at a time. So
while you’ll always have the an-
nouncer on the air, he can usually
outshout the caller. You can bal-
ance the unit so that whoever is
talking first holds the gate, or in
such a way that the announcer
always “‘ducks’ the caller. We tried
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Fig. 13 Block diagram of the full-service system.

it all ways...it’s really a matter of
station philosophy...and have ended
up with a compromise...because of
the compression added to the mike
circuit the announcer has to work
to override the telephone.

When the system is properly
used, you'll not even notice the
ducking effect...it’s pretty fast. Both
systems require some modification
to station equipment and an ad-
ditional amplifier (or more). Note
the changes we made to the speaker-
phone (Figure 10). We don’t use the
transmitter provided, although its
gain control is mounted in the rack,
but send mike audio and the beep
tone together as shown.

Both pre-delay and on-air feed to
the telephone is fed at about the
same level (-2 to +4dBm). To allow
the caller to differentiate between
the “Hold”” mode and when he’s
switched on the air, we installed a
high-pass filter in the microphone
transmit circuit. The change in
audio quality alerts the caller...and
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also eliminates some of the trigger-
ing of the speaker-phone caused by
low-frequency thumps in the studio,
etc.

Most of the rest is pretty straight-
forward. Because the remote lines
are connected to the mike sub-
master bus we can make a talk
show ‘“‘on the road” using a loop
and a pre-delay cue circuit.

We originally operated 21 hours
per day in delay, so the cartridge-
delay method was chosen. We
wound our own carts and changed
them daily, although we got about
three days’ use from them. The
standby deck allows very smooth
operation in going into delay or in
wiping an objectionable comment.
A push on the Swear Switch starts
this deck which plays a seven-
second jingle directly on the air,
and operates the live/delay relay if
it isn’t already latched. So there’s
never any dead air. And that’s how
we did it at WLOL...The Talk of
the Twin Cities ]
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Select RCA film

We produce more
types of Vidicons for
film pick-up than any-
body else.

We make so many be-
cause we've learned that top film
camera performance requires tail-
oring Vidicons to camera reqguire-
ments, And our applications
engineers have studied them all,

Take our 8480/4810 and
8134/4811 film pick-up Vidi-
cons, for example. The specifica-
tions defining their performance
characteristics are controlled to
provide excepticnal service in the
RCA camera model TK-27. And

we also make type 8134/
4811/B to assure a high
blue-channel sénsitivity for
this camera.

Qr consider our 4809 and
4809/B Vidicons. They're recom-
mended because they are specifi-
cally designed, manufactured and
tested to produce best perform-
ance under conditions imposed
by today’s 3-tube color film
pick-up requirements. The
4809/R is specifically processed
and tested to meet blue-channel
sensitivity requirements. Both
of these tubes have been
successtully applied in the RCA

8480/4810

ick-up vidicons
Oor your camera...

no matter who made it.

camera model TK-28.

This is the kind of tailor-made
performance you can count on
throughout the full RCA Vidicon
line. Take advantage of it now.
Just call your RCA Camera Tube
Distributor or RCA Representa-
tive for complete information.
Qr write Commercial Engineer-
ing, RCA, Harrison, N.J. 07029
for your copy of the new RCA
Camera Tube Product Guide
(CAM-703B).

RGA G

INTERNATIONAL SALES OFFICES: ARGENTINA—Casilla de Correc 4400, Buenos Aires/BRAZIL—~Caixa Postal 8460, Sdo Paulo/CANADA—21001 No. Service Rd.. Ste. Anne de Bellevue,
810 Quebec/ENGLAND - Sunbury-on-Thames, Middlesex/HONG KONG—P.O. Box 112/MEXICO—Apartade 17-570, Mexico 17, D.F./SWITZERLAND=118 rue du Rhone CH1204, Geneva

February, 1974
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WDAJl's maintenance supervisor, Harry Priester, examines a synchronous AM
noise reading prior to performing the annual proof.
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By Glen T. Clark
Engineer, WLS Radio, Chicago.

During an FM equipment Proof-
of-Performance, it is not uncom-
mon for stereo and SCA crosstalk
figures to be well within legal limits
when measured at the exciter out-
put, but fall short of the mark
when measured at the transmitter
output. This degradation is usually
a result of phase distortion of the
signal introduced by the transmitter
itselt.

While equipment sophisticated
enough to measure phase shift at
100 MHz is beyond the scope of
most broadcasters, a unique identi-
ty of the AM noise measurement
makes it possible to indirectly
measure these shifts and minimize
them using equipment already on
hand.

First, let us lay a little ground-
work. Conventional AM noise is
nothing more than an amplitude
variation of the carrier at an audio
rate. As in Figure 1, E, represents
the carrier voltage, and E, repre-
sents the undesired variation.®* The
noise level in dB down is: dB = 20
x log,, —2-2 . Because the smaller
number is'the numerator, the solu-
tion will be a negative number. To
meet the -50dB requirement set
forth in FCC Rules Part 73.317(a)
(S). E, must be less than 0.316
percent variation!

In the early days of FM broad-
casting, maintaining a minimal AM
noise figure was a primary con-
sideration because of the primitive
receiving circuitry available. In
addition to detecting the desired
frequency modulation, early dis-
criminators were also very suscepti-
ble to amplitude variations. One

*Because of the extremely low noise
levels involved, it is impossible to
represent them graphically to scale.
The noise or deficiency in each of the
illustrations has been greatly exagger-
ated and they are relative only to each
other.

BROADCAST ENGINEERING
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Stereo package shown:

2 SS 3158 turntables, 1 SS 7500 console, 1 SA 10044 cartridge
tape housing, 1 SA-10041 reeltape housing & ITC tape equipment.

Here's the McCurdy Package..with options

The McCurdy package approach to the engineering of a system
allows the user to easily determine the best selection of standard
components to fulfill his requirements.

All aspects of the broadcast function from news booth to full TV or
record production can be met with the minimum of interface
between units. A full range of furniture allows for the

integration for each part of the system into the most convenient
working package.

Optional components including disc reproducers, reel tape housings
and cartridge tape housings designed for instant operational
accessability, combine with any of the consoles shown to fulfill
the basic needs of the broadcaster.

Each system is fully pretested as a total unit and will meet
or exceed all broadcast specifications.

McCurdy Radio Industries Inc.

1051 CLINTON ST., BUFFALO, N.Y. 14206 TELEPHONE (716) 854-6700

108 CARNFORTH ROAD, TORONTO, ONTARIO M4A 2L4
TELEPHONE (416) 751-6262 TELEX 02-21660

For More Details Circle (21) on Reply Card
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Fig. 2 Example of a simple AM noise detection circuit.

rough gauge of the quality of an
FM receiver was the presence and
number of AM limiters between the
IF strip and the discriminator.
Today, advances in technology
have made it economical to include
effective limiting circuits ahead of
the discriminator in even the
cheapest receiver. As a result, one
of the reasons for a stringent AM
noise criterion has disappeared.
However. the AM noise measure-
ment still serves as an invaluable
tool in diagnosing and correcting
related equipment problems.

Detection

Figure 2 illustrates a simplified
version of the AM noise detection
circuit used in one popular FM
monitor. Sampled RF is coupled
into J1 from the transmitter. RI
serves as the termination to the
sampling line and also as an input
sensitivity adjustment. CR1 rectifies
the RF signal. which is then filtered
in C2. The RC constant of C2, R2,
and R3 is chosen to be long enough
to filter out all traces of the RF
signal, yet short enough to pass all
audio trequencies.

The ‘‘detected’ audio is de-
emphasized by C3 and R4, DC
isolated by C4, and brought up to a
usable level by meter amplifier Al.
A 20 dB-per-step calibration at-
tenuator is included within the
amplifier and serves as a range
selector. The amplifier output is
then fed to a damped meter and to
an oscilloscope output.

Notice that the high frequency
components present in scope trace
B are greatly attenuated in trace C,
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while the Jow frequency components
remain in their original magnitude.
The AM noise measurement is de-
emphasized in this manner in ac-
cordance with 73.317(a}{5). The
rationale behind this requirement is
also somewhat dated: in early FM
receivers, susceptibility to ampl-
tude variation allowed any AM
noise to appear in the speaker
along with the desired audio. But
because the discriminator output is
de-emphasized. the high-frequency
components., whether AM or FM
induced, are attenuated. Thus, in
order to get a meaningful repre-
sentation of how the AM compo-
nent affects the loudspeaker, the
noise measurement is also de-
emphasized.

Interpreting
AM Noise

Problems encountered in obtain-
ing a satisfactory AM noise reading
under static conditions (on an un-
modulated, frequency stationary
carrier) can usually be routinely
diagnosed and treated. Most are
the result of variations of one of the
PA supply voltages. Which voltage
can often be determined simply by
connecting a scope to the monitor’s
scope output and determining the
frequency of the offending wave-
torm. 180 Hz or 360 Hz suggests
filtering problems in the B+ (for
transmitters using 3-phase sup-
plies). 120 Hz indicates ripple in
the screen voltage or control grid
bias. And most 60 Hz hum can be
traced to an off-center filament
ground.

After obtaining a satistactory
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static AM noise figure, considerable
additional information can be
realized from a measurement of
synchronous AM noise. Sychronous
AM, sometimes misnomered as in-
cidental AM, is the additional
amplitude variation induced under
the dynamic conditions of frequen-
cy modulation of the carrier. This is
the result of the decreasing ampli-
tude response of the transmitter
toward the extremes of the pass-
band as shown in Figure 3. As the
carrier swings to either side of
resonant center frequency, the
power dips in synchronization with
modulation, hence the name.

In any resonant LC circuit, X| =
Xc at resonance. At frequencies
above resonance X > X and at
frequencies below resonance X <
Xc. Thus as the FM carrier swings
with modulation to either side of
center frequency, the plate load
presented to the tube by its tank
circuit is Jess than optimum. When
working into other than an opti-
mum load. the circuit efficiency
drops. causing the power output to
decrease. The amount of decrease
or fluctuation depends on how
great the excursion from resonant
center frequency is, and how broad-
band the circuit is (its Q).

The greater the excursion from
resonant center frequency, the
greater the power decrease as can
be seen in Figure 3. Likewise, the
sharper the bandwidth of the
resonant circuit, the greater the
power decrease as seen in Figure 4.
Figure S represents a tuned circuit
which generates more synchronous
AM than is necessary for its given
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bandwidth because it is resonant at
a frequency above center carrier
frequency. As a result, when modu-
lating on negative peaks, the carrier
is well into the passband skirt
where power falls off rapidly, caus-
ing additional AM noise.

INCREASING POWER DUT PUT

Where There’s Smoke
There’s Fire

Synchronous AM generated as a
result of any of these defects can
cause problems on a ““Where
there’s smoke, there’s fire” basis.
As the carrier swings to either side
of resonant center frequency, the
load presented to the tube becomes
alternately capacitively and then in-
ductively reactive. This varying re-
actance causes a corresponding
varying phase shift within the tank
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Fig. 7 When AM noise null and power peak correlate, the
null will be more critical. The reason for increased sensi-
tivity becomes apparent here.
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circuit. A little exploration into net-
work theory reveals that the degree
of phase shift is a function of how
great the excursion from resonant
center frequency is and how broad-
band the circuit fs.

From this line of reasoning, we
can in most cases correlate in-
creased synchronous AM with in-
creased phase modulation of the
signal. While we have established
that most modern receivers are es-
sentially immune to AM noise, the
accompanying phase modulation is
sufficiently similar to frequency
modulation that it will be de-
modulated by the discriminator and
show up as an amplitude defor-
mation or distortion of the com-
posite signal in the receiver.

Maintaining the prescribed stereo
crosstalk figures of -40dB requires
a precise balance of L+R to L-R
and a very accurate reproduction at
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the receiver of the original com-
posite signal fed to the transmitter.
Any distortion of the L+R signal in
the 50 Hz to 15 kHz range will
show up as harmonics at higher
frequencies. [f these harmonics
should fall into the 23 kHz to 53
kHz passband of the L-R sub-
channel, the main-to-subchannel
crosstalk will be degraded. Like-
wise, either the L+R mainchannel
or the L-R subchannel may show
up in the 67 kHz SCA and supply
your Muzak subscribers with a very
unique blend of music.

This is the reason the Commis-
sion requires proof readings be
taken at the transmitter output and
will not accept measurements taken
at the exciter output.

Tuning

As foreboding as this may all
sound, tuning for minimum phase
shift is actually quite simple. After
tuning the transmitter in the norm-
al manner, modulate with a 400 Hz
tone at 100 percent, and set up the
monitor (or external detector) to
read AM noise. Decade down the
monitor attenuator until an on-
scale reading is obtained. Typically,
this could be anywhere between
-20dB and -40dB depending on how
well the transmitter was originally
tuned.

Now simply re-tweak each tuning
control on the transmitter for mini-
mum indication on the monitor.
There is some interaction so this
entire process should be repeated at
least twice. It is not uncommon for
a slight adjustment of a single
control to make a 20dB change in
indicated noise. Usually a dynamic
noise reading of -40dB or better is
ultimately obtainable,

The AM noise null and the
power peak of the stage will norm-
ally correlate as in Figure 6. Both
will occur at the same point; how-
ever, the null will be much more
critical. The reason for the in-
creased sensitivity becomes graphi-
cally apparent in Figure 7. The
tank circuit represented is tuned 10
kHz above the carrier center fre-
quency of the transmitter. This may
result in a power output decrease of
I percent or less, which is looking
pretty close at your wattmeter. But
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it has already caused several ad-
ditional dB of synchronous noise
because the response falls off faster
at the edges of the passband than
in the center.

Occasionally the two points will
not coincide exactly, due to an
asymmetrical passband of the stage
being tuned. In these cases tune for
the noise null. If there is a wide
disparity, however, some compro-
mise will have to be made.

Most FM transmitter resonant
circuits have only one variable re-
actance. Either a variable capacitor
is used to resonate a fixed coil, or a
variable stripline is resonated with
a fixed capacitor. A few circuits
may have both a variable capaci-
tance and a variable inductance. In
such instances, experiment with
several different resonant LC com-
binations to obtain the best noise
tigure.

Antenna Problems

One final variable in the system
is the antenna. Because the im-
pedance presented by the antenna
and feedline forms a major compo-
nent of the PA tank circuit, any
feedpoint impedance change within
the bandwidth occupied by the
modulated carrier will also manifest
itself as a change in the PA tank.
An antenna which is narrowband or
tuned otf-frequency, whether as a
result of original installation error,
lightning damage, or corrosion, will
have the same effect as a mistuned
stage.

While not desirable from a
standpoint of efficiency and heat, a
high VSWR will not necessarily
pose a problem. It is possible to
have a high VSWR which is uni-
form across the passband. Problems
arise only when the VSWR changes
over this interval.

The best method to verify sus-
pected antenna maladies is to com-
pare the dynamic noise figure at-
tained when the transmitter is fed
to the antenna with the figure
attained when it is fed to a high
quality dummy load. If the figures
are similar, you may conclude that
the antenna is in good health. If
there is a wide discrepancy, the
antenna bears further investi-
gation. U
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The IC Op amp story

partt

By Walt Jung

BE Solid State Devices Editor

Much has been written concern-
ing operational amplifiers. In fact,
there are several books available
which discuss their design and use
from various viewpoints. However,
the one type of work which has
been conspicuously absent is a
user’s guide to op amps, particular-
ly the IC variety, with their obvious
attraction of size and economy.

Why not discuss IC op amps in
terms of practical applications, il-
lustrating use of a variety of stan-
dard devices in highly usable cir-
cuits which can be reproduced easi-
ly and adapted readily? Well that’s
what I've been doing for the past
year or two, and the result is a
sizeable stack of circuits and words
which your editor and 1 hope you
can put to good use. In *“The IC
Op Amp Story”, running for the
next few months in BE, we’ll take
an in-depth look at what an 1C op
amp is and in what it does, and, we
hope, add appreciably to your
knowledge on the subject.

Beginning with this part which
discusses basics, we'll progress
through various types of op amp
circuits important to the station or
studio. We'll not make any bold
promises, but it’s suspected by the
time you've waded through this
series you'll have enough under
your belt to build a good measure
of a studio’s electronics, should you
so desire, or better understand
state-of-the-art circuits. So let’s get
on with the what, why, and how of
it!

Operational Amp?

First, of all, you might justifiably
ask, what does ‘‘operational ampli-
fier” mean? Fair enough. The term
originally came from the analog
computer field, and was used to
describe an amplifier which, just by
changing external feedback connec-
tions, could be made to perform a
large number of operations, with
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performance predicted by the feed-
baclkk components rather than the
amp itself. Thus feedback con-
trolled in the desired manner is
made to yield a desired function,
with little if any dependence on the
amplifier characteristics. This is the
essence of op amp theory, the all
powerful use of feedback.

However today’s op amps fulfill a
far broader scope of applications
than analog computation functions
and, although op amps are actually
small systems, {C op amps can
liberally be applied as components
to fulfill an infinite array of tasks.
The device has rightfully been
called “‘the universal linear compo-
nent’’.

At the base of the whole op amp
picture is the so-called ‘‘ideal” op
amp. Now, ideal conjures up an
image of perfection in general, but
in op amp language, it means
several very definite things.

In Figure 1 we've pictured this
ideal op amp, a general purpose
amplifier with differential inputs
and a single ended output. Never
mind what type of circuitry’s inside
this triangle, for now we need only
understand how it performs.

The ideal op amp responds only
to differential signals, that is volt-
ages applied between the (-) input
and the (+) input, not voltages to
ground. Thus both inputs will al-
ways be used, regardless of the
application. The output signal is
single-ended, and referred to
ground. Thus bipolar (£+) power
supplies are used with op amps,
and they are usually direct coupled.

There are five key parameters of
the ideal op amp which are noted
in the figure, but bear repeating
here. They are:

1) The voltage gain is infinite

Ayo =oe
2} The input resistance is infinite

ry =oe
3) The output resistance is zero ...

o = 0
4) The bandwidth is infinite ......

BW —x
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S) There is zero input offset voltage
........... Eo=0ifEln=20

From these five characteristics, a
set of axioms is developed which
comprise the gospel of op amps.
First, if the voltage gain is infinite,
then an output voltage will be
developed for an infinitesimally
small input. So,

Axiom A: "'The differential input
voltage is zero”. And, since input
resistance is also infinite,

Axiom B: ““There is no current
flow into either input terminal.”
The third axiom arises with the
application of feedback (see illus-
tration)

Axiom C: “With the loop closed,
the (-) input will be driven to the
potential of the (+) or reference
input.”’

These properties should be ab-
sorbed, as they can be used to
deduce (or design) the operation of
virtually any op amp circuit. In
fact, we'll now look at three exem-
plary circuits which illustrate these
axioms.

The Basic Op Amp
Circuit Configurations

Although there are an infinite
number of circuits using op amps,
there are only two, possibly three
really basic configurations from
which they are all derived. These
are the inverting, non-inverting,
and the differential configuration;
the latter a combination of the first
two. Each of them have a few key
features which are distinguishing.

Inverting Amplifier

The inverter is shown in Figure
2. In this circuit the (+) input is
grounded, and the signal applied to
the (-) input through input resistor
Ri, with feedback returned from
the output through Rf. Now, if you
apply the axioms, you can follow
through the simple algebra which
leads to the key inverter character-
istics. Of these, number one is that
the gain of the circuit is -%if . Or,
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simply stated, the gain is equal to
the ratio of the feedback resistor
and the tnput resistor, and is in-
verting. Since the (-) input will be
at the same potential as the (+)
input {axioms A and C), it behaves
as 1f it were actually grounded, and
is a virtual ground. Since input
and output sum at this point, it is
also called a summing peint.

With the right end of Ri at a
virtual ground, the input imped-
ance 1s simply the value of Ri. The
current in Ri (Ii), sets the feedback
current, If. And, importantly, If
depends only on Ein and Ri, not
Rf. This means you can reduce Rf
to zero, and reduce the circuit gain
to zero.

Modifications to the basic invert-
er are many; mote input resistors
connected to the summing point
make a summing or a combining
amplifier, either Ri or Rf can be
reactive (usually capacitors) which
yields ditferentiation or integration,
or they may be non-linear elements
such as diodes, transistors etc.
We'll hit these as we discuss IC op
amp applications later on.

Non-Inverting
Amplifier

By grounding Ri and applying
Ein to the (+) input, the non-
inverting stage is generated, as in
Figure three. Here use of the three
axioms gives us a gain which is
&;i—m. If not obvious from the
math, you can note that Ein ap-
pears across Ri (axiom A + C). Ri

and Rt are really a voltage divider
with Ein at the tap. So, Eo must be
greater, and the ratio of Eo to Ein
(the gain) is the inverse of the
voltage division.

The gain of this circuit cannot be
reduced below one, because when
Rf is zero (or Ri open) the output is
equal to the input. The unity gain
example is a special case of the
non-inverting amp, called the *‘volt-
age follower”'-the output follows the
input in a 1/1 ratio. For any gain,
the input impedance of the non-
inverting stage is infinite (axiom B).
This is true regardless of Ri and
Rf.

Differential
Configuration

It we combine the two basic
stages, as Figure four, we get a
configuration with two inputs, in-
verting and non-inverting. Signals
may be applied differentially to this
stage, and 1t has the inherent prop-
erty of rejecting single ended signals
applied in common to both inputs.
This gives the circuit common
mode rejection, useful for noise
cancellation.

The algrebra on this one is a bit
more involved, but boils down to a
gain of E—: when %, = % .
When this “magic’’ resistor ratio
match is satisfied, the differential
gain simplifies to % . and more
importantly, the common mode
gain (gain for a signal applied to
both Ri and Ri’) reduces to zero.
Actually, the resistor network forms
a bridge circuit, with the op amp

looking at the bridge’s output. The
concept of zero input differential
voltage to the amplifier (axiom C)
will force the bridge output (Es) to
be zero. So, if the bridge resistors
are balanced. the amplifier output
will be equal to the voltage at the
bottem ot Rf, or ground. This is
why the common mode gain is zero
when the ratios are matched.

For a slight mismatch in the re-
sistors (such as typical manufac-
turing tolerances), the actual com-
mon mode gain may be calculated
by using the non-ideal resistances
in the gain equation shown. In
practice. particularly for low gains,
even a slight mismatch can ruin the
bridge’s rejection to common mode
signals. At a gain of 1, for instance,
a 1 percent mismatch in one of the
resistors results in a common mode
rejection of 46 dB. That is, the
common mode signal 1s amplified
only 46dB less than the desired
difterential signal.

Non-ideal Op Amp

Our discussions to this point have
been quite idealistic, for as you
certainly must suspect, there is real-
ly no such thing as an ideal op
amp. Don’t give up though, for
although not precisely ideal, real
world 1C op amps do approach the
idealistic model quite closely in
many regards. It’s in applying the
ideal concepts to the practical world
that the fun and challenges lie. In
many circuits, errors and non-ideal
properties can be controlled quite

Summing Paint ISP s 0 Es =0, 5P isEzeropoential
INVERTING o & virtgal ground
izl ¢ .&,\ ;ﬁ.\r o then, 1i* Eﬁ'in
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Fig. 1 Equivalent circuit for
ideal operational amplifier.
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@ Input impedance = Ri
@ 1f = 13 regardless of R

@ Sutiing point is.a virlual ground af Hhe

same potential as 4+1 inpel

Fig. 2 The Op. Amp inverting amplifier configuration
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satisfactorily, to give remarkable
precision. In fact, you may get
precision which usually cannot be
obtained by any other means.

Now, if we go back and take a
look at the ideal properties, we’ll
see where the imperfections creep
in and, generally, what they mean
in practice. We'll talk in terms of
typical 1C op amp performance so
you can get a feel of what the
real world is like.

Open Loop Gain

The most important performance
parameter of an op amp is its open
loop gain, because for none of them
is it infinite. In a feedback circuit,
it is the excess, or loop gain
(amount of feedback) above the
working gain which determines the
precision. Approximately speaking,
you need 40dB of feedback for an
error of 1 percent, 60dB for 0.1
percent, and so on. So, higher gain
stages need more open loop gain to
maintain adequate feedback. Typi-
cal general purpose IC op amps
have gains of around 100dB
(100,000), but their bandwidth is
not infinite. In fact it looks some-
thing like Figure 5, a plot of gain
versus frequency called a Bode plot.
What it tells you is the available
open gain over the operating fre-
quency range. The plot shown is

typical for general purpose IC op
amps. Gain at DC is a full 100dB,
but the 3dB point is only 10Hz and
the gain falls off at 20dB/decade
with increases in frequency, until at
IMHz the ‘“‘unity gain crossover fre-
quency”, ft is reached. So, the high
gain exists only at DC or very low
frequencies.

This rolled-off gain characteris-
tics is necessary, because the phase
response of the amplifier must be
controlled before feedback is ap-
plied-if not, it oscillates!

[T T 1T T]
105 | 1-3d8 point @ 10 Hz
—=
104 -5
103:§
B
102
10l Ft = 1MHz
FREQLIIENlCY| Hz
l10'1 110l 102 10% 104 10° 108
Figure s

Input resistance of IC op amps is
a parameter which can really ap-
proach the ideal. General purpose
units like the 741 and 101/748
types run about 1-2 megohms of
input resistance, but devices such

O

1
Non-Inverting Amplifier
Characteristics to Remember:

@ Gain = RLERE Jower limit of unity
Ri " gain where Ri ==

orRf =0
@ Input impedance = Infinite

@ If = Ti, regardless of Rf

@ Summing point follows Ein

Es=0
Is=0,Ir=0
Eo = R
|
Ein' = Ein ¢,
then, Ii= B
B If = i
Eo= If (Ri + Rf)
Eo = |i (Ri +Rf}
and Eo-= Eé—n (Ri + Rf}
|
then. gy Ri+Rr
e L e S

Fig. 3 The Op Amp non-inverting amplifier.
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as 103/308 types have 40-70 meg-
ohm input resistances, and FET
input types such as the 8007 go as
high as 10'* Ohms! The higher the
amplifier input resistance, the high-
er the resistance values the ampli-
fier can work from.

Output resistance in IC op amps
is really not zero. Typically, it runs
about 75 Ohms in the general
purpose types. This does not nor-
mally create serious problems since
load resistances are normally 10 or
more times higher than this. Where
appreciable power must be sup-
plied, power IC types such as the
540 can be used, or buffers added
to any other op amp.

Input offset voltage of an op amp
is the voltage which is necessary
between the input terminals to ob-
tain a zero output. Ideally it is zero,
practically you want it as low as
possible. Typical IC op amps use
pairs of well matched transistors as
input stages, and have input offset
voltages of several millivolts, the
exact figure dependent upon the
device. An example of a very low
offset type is the 108A/308A, with a
0.5mV max offset voltage.

To evaluate different 1C op amps
for various applications, you'll need
a working knowledge of their speci-
fications. You’ll get a lot more
mileage from IC op amps when you
know how to read and interpret a
data sheet.

Maximum Ratings

Maximum ratings are just what
the name implies-the extremes of
recommended operating conditions.
For instance supply voltage is listed
as + 18V or £+ 22V max, although
4+ 15V is considered standard.
Some types go higher or lower, of
course, and you can seek these for
special situations. Operating tem-
perature is the range of tempera-
ture over which the electrical char-
acteristics of the device apply, gen-
erally 0-70°C for commercial de-
vices.

Differential input voltage is a
parameter to watch because some
types can’t take more than + 0.5V
safely, while others are limited to
+ SV. Types like the 741 and 101
family types can stand £+ 30V
without damage.

Offset Voltage
Input offset voltage we've already

BROADCAST ENGINEERING


www.americanradiohistory.com

thefirstreeltoreel g
with the rugged reliability of i tC

After years of concentration on building the finest tape
carridge equipment, it was inevitable that ITC would design
a reel-to-reel machine with the rugged reliability that is
inherent in the International Tapetronics’ name. And here
it is . . . incorporating all those features most wanted by
broadcasters. Examples: motion sensing, multi-function edit
mode, ITC’s proven air damped solenoids for super quiet
operation, automatic tape lifters, TTL logic circuitry, capability
of handling dissimilar size reels, selective play/record
synchronization, 10%2” or 14" reels, 3% - 7% IPS or 7V -
15 IPS and the superior specifications you’'d expect.
Some of our customers are buying sight-unseen because
: of our reputation for depend-
' able performance and service.
™ = Our standard procedure is
| a 30 day guarantee of
satisfaction in addition to a
| one year warranty. Just call
~ us collect and say you want
to try the new ITC "'850"
Series. We’ll make all the

Exclusive, but optional,
is the micro-mark tape
marker to make editing
easy and precise. Find

the critical spot in the
tape, press the button,
and the tape is marked
clearly and accurately. &g

Who would have thought : arrangements.
m

of it but ITC? Phone number 309-828-1381.

INTERNATIONAL TFIPETROI"IICS CORPORATION
2425 South Main Street e Bloomington, lllinois 61701
Marketed exclusively in Canada by McCurdy Radio Industries Ltd., Toronto
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touched upon, but specs on it need
more interpretation. While the ac-
tual offset for a given 1C may vary
trom one type to another, they can
all be “offset nulled” for an equiv-
alent input offset of zero. You can
use the recommended procedure for
the particular amp, or a general
procedure for any amp, which we’ll
see later in the circuitry. Also, if
you want low offset without paying
excessively, stick to bipolar transis-
tor input op amps. FET types do
not match nearly as well for low
offset, and so their cost rises.

Input Bias Current

Ideally we said op amps do not
have any input current, but really
they do. In general purpose units,
its around 100 nanoamps or less,
but types like the 1087308 get down
to a few nA, and the 8007 goes
down to 2 pA! A DC path for bias
current must always be provided in
an op amp circuit, and its good
practice to make the DC resistances
seen at each input equal to mini-
mize the effect on oftset voltage.

The ideal op amp responds only
to differential signals, but real ones
respond (a little bit) to common
mode signals as well. Its common
mode rejection tells you how much
a given common mode voltage is to
be reduced before it appears as an
equivalent differential input. Typi-

cal numbers are 80 to 100dB in
general purposes units, but special
types like the 725 can go as high as
120dB. In other words, a 10V com-
mon mode input in an amplifier
with 80dB of CMRR appears as a
ImV ditterential input.

An amplifier’s common mode re-
jection 1s usually specified over it’s
full common mode operating range,
the range of common mode voltage
over which it operates within its
specs. This range is usually = 10V
as a minimum.

Output Voltage Swing

This 1s simply the output voltage
into the rated load. IC op amps are
usually specified as + 10V mini-
mum into a 2K or greater load
resistance. Short circuit protection
is built into recent IC amplifiers,
which automatically protects them
against improper loading. Early
types such as the 709 did not have
this feature, and need a 220 Ohm
resistor for protection.

Slew Rate

Although bandwidth has already
been discussed, one aspect of IC
amplifier frequency response which
can be troublesome is slew rate.
Slew rate is a “‘large signal’ type of
frequency response, a measure of
how fast an amplifier’s output can
respond to big signal swings. [t is
given as volts of output change per

§=0, Is=0 Ir=o0

RI SP. . RE - R = RE’, i+ Ri
T r',..-f’f/ ll Lst output due to Eing = Eoj
| 5
Ein . : Rt \(RI'+Rf'
2 Ecrmg > Eoy = Einy (m)(“m‘“)
|
E A Eo : Rf
1 i ‘ | =Eim w7
Fi Z | 1st output due to Einp = Eop
i Ri 1Ir &» 4 Egp = —Einz'% 7 Eing%
\—Ecml L then output Eo = Eoy +Eap
o Eo= Einy R (—Ern ﬁ')
Differential Amplifier Characteristics g 23
to Remember . o
e Eos(Eing -Eingl g
Differential Mode Gain: % e '
(Einy £ Eing) =t Gain = E9 RE
@ Common Mode Gain: when 'gfl- . % L Einy “Hitg. £ 1
. RERI-RIRI
general: TR + RY Rf

Imput [mpedance: (-} input =R]'
- A+)input = Ri + RF
differentially = Ri +Ri'

Fig. 4 The Op Amp ditferential amplifier.
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unit of time, typically in volts/ sec.
General purpose types such as a
741 have slew rates of about
0.5V/A's, but there are many ways
speed can be increased-special cir-
cuitry, as well as specialized devices.

IC Op Amp Types ‘

There are a great number of IC
op amp types, but the greatest
percentage of uses can be fulfilled
by the ‘‘general purpose” types
we've been referring to. Actually,
there is no hard and fast definition
of a general purpose IC op amp,
but it has come to mean a loose
definition-it has a bandwidth of
IMHz, it operates from supplies
from £ 5V to x 20V without
serious performance degradation,
and it may or may not be internally
compensated.

The best examples of general
purpose amps ate the 709, 741 and
101. Actually when you say ‘‘type”
it takes in a family of related
devices, taking in multiple packages
and differing temperature grades.
Thus a 709 type is available as a
709, 709A (tight spec) 709C (com-
mercial), or 1537/1437 (dual type).
Similarly, 741 types are available as
741's and 741C’s, 747’s (14 pin 741
duals) or 1558’s (8 pin duals). 101
types are available as 101’s or 201’s
(commercial grade), 101A’s, 201A’s
or 3J01A’'s-different gradings of the
101A, an improved device.

Further, 741 and 101 types are
similar in basic structure and in
some instances may be used inter-
changeably. For instance, a 748
{uncompensated 741) is equivalent
in many regards to a 101.

Sound confusing? Bear with us,
and you'll see the differences.

Often, you'll need a measure of
performance a standard GP type
just won’t provide. For this, there
are the specialized types we've men-
tioned along the way. These op
amps are designed for improved
performance in one or more areas,
such as bandwidth, gain, offset,
power etc.

All of the types we’ll be discuss-
ing in the following installments are
standard types, readily available
from a number of sources. In fol-
lowing months we’ll take up op
amp circuitry for signal generation,
signal processing, audio circuits
and some specialized functions.

We think you’ll find it useful and
look forward to having you along.[]

BROADCAST ENGINEERING
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THE ULTHTIATE W1 UIGITAL
BROAULCAST TRANSIMITTER
REIMOTE COMTROL

IMOUEL ULCS-2
UIGITAL CONTROL SYSTEIM

Fully digital remote control of transmitter plants is provided

by the Model DCS-2 Digital Control System. Large numbers of telemetry, control and
status channels can be accommodated as well as multiple transmitter sites. With the addi-
tion of the Computer Option, totally automated operation is possible. Up to 30 parameters
are simultaneously displayed on the CRT Terminal provided with this option. Tolerances
for all parameters, automatic and fault parameter logging and status/alarm functions are
just some of the other features of the DCS-2 Digital Control System.

B Computer-Assisted B Fully Digital
B Telemetry B Status B Control
B Totally Automated Operation

OTHER MOSELEY ASSOCIATES PRODUCTS

AURAL STUDIO- SECOND GENERATION
TRANSMITTER SOLID-STATE REMOTE
LINKS PICKUP LINKS
FOR 150, 220, 320, 450, & 950 MHz SYSTEMS FOR 160 MHz and 450 MHz,
SMALL-SIZED, SELF-CONTAINED,
MONAURAL/COMPOSITE SYSTEMS PLUS RF. POWER AMPLIFIER...
FOR 950 MHz AND OTHER POPU- FROM THE PIONEERS IN SOLID-
LAR BANDS FROM THE PIONEERS STATE REMOTE PICKUP EQUIP-
OF STL'S. MENT.

SEE US DURING THE NAB CONVENTION IN HOUSTON.

MOSELEY ASSOCIATES, INC. | botrs Garonns sso17

TELEPHONE (805) 968-9621
SANTA BARBARA RESEARCH PARK | 1oy peoms

\
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TV station
WCOL's chiel
engineer Donald
Krol, foreground,
and “scmetime”
producer-director
for the closed
circuit station
aboard the USS
Columbus at the
control console
ready to get the
days program-
ming underway.

By Ed Burmeister”

In May of 1972, the Chief of
Naval Operations, Admiral Elmo R.
Zumwalt, approved a program to
put closed circuit color television
systems on all ships with a crew
complement of guided missile des-
troyer size or larger which did not
already have television on board.
These systems were given the
acronym SITE, meaning Shipboard
Information, Training and Enter-
tainment.

Although ajl of the Navy's air-
craft carriers and a few of its
cruisers already had closed circuit
television, the SITE program will
have put CCTV on approximately
140 more Navy ships by June 1975.
This will mean that all Navy ships
with a crew of at least 350 men will
be using and enjoying closed circuit
color television.

*Released to Broadcast Engineering by the Office
of Information, Department of the Navy.
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ITE at sea

In formulating the SITE pro-
gram, the Navy considered the fol-
lowing factors:

(a) The great majority of today’s
young servicemen, (18-25) grew up
with television and consider it part
of their normal everyday life.

(b) Television today is our most
modern mass communications
medium and is here to stay.

(c) Television has proved itself as
a valuable tool for the dissemina-
tion of informational and educa-
tional and educational materials.

(d) Available recreation on board
Navy ships at sea has always been
very limited. Entertainment via
CCTV can do much to fill this void.

(e) Ships with CCTV have proved
that daily television is indispensable
in the contribution it makes to
shipboard morale and habitability.
This is a most important factor in
the present conversion to all-volun-
teer military forces.

(f) For commanding officers of
ships, CCTV offers the most imme-
diate, convenient, personal method
of “passing the word” to all of the

www americanradiohistorv com

“troops’’ at the same time.

The first SITE color system was
placed on board the guided missile
frigate USS JOSEPHUS DANIELS
(DLG-27) in January of this year.
By the end of August 1973, 38
additional ships were equipped with
SITE. One black and white system
was put on board the USS LA-
SALLE (AGF-3) last June prior to
her deployment as flagship of the
Commander, Middle East Force.

SITE is a basic, austere CCTV
system designed to provide color
origination from a central compart-
ment on a ship via cable distribu-
tion to ten or more television re-
ceivers. It provides for the origina-
tion of a television signal from one
of four different sources — 16mm
film, 35mm slides, one-inch helical
scan video tape, and a ‘‘live”
camera.

The initial beauty of the SITE
system is the fact that the basic
equipment is not costing the indivi-
dual ships one penny. Until the
SITE program began, any Navy

BROADCAST ENGINEERING
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Jamieson
Compac

JAMIESON COMPAC Two models
conduct the standard ME-4
process: 16/8mm at 20 FPM,
35/16mm at 15 FPM.

STILLNO.IINTV STILL ONLY $6980

We introduced the Compac color film processor three years ago, and since then

we’'ve shipped more than one a week.

Now the popularity of this and other Jamieson processors is growing so rapidly
that we have moved into a new plant, effectively doubling our manufacturing space.

Why so popular?

Someone you know cwns a Compac. Probably a lot of people you know. Why not ask

them about it. That's the best way to get an unbiased appraisal ¢f its performance.
Qr ask us. We'll be more than happy to tell you about the Compac and give you

dozens of references. Just call us or return the coupon.

[OPlease send me your brochure and data sheets on the Compac
and other Jamieson processors, along with a list of scme users.

Name Title

Firm Phone

Address

City State Zip

JAMIESON FILM COMPANY

EQUIPMENT DIVISION 6311 Forest Park Road, Dallas, Texas 75235 Phone: (214)350-1283

For More Details Circle (25) on Reply Card
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Scully
Shows You How

To Be Perfect

Without Paying The Price.

As a professional, you
want the finest in a profes-
sional recorder. The best
sound reproduction possible.
Simplicity of operation. Reli-
ability coupled with ease of
maintenance. And, you
don’t want to pay a for-
tune to get it. In short,
you want perfection at a
perfect price. You want
the new 280-B Recorder/
Reproducer.

Unmatched Performance.
By designing
the 280-B electronics
around the new high-
energy tapes. The S/N
ratio is perhaps the
best available in any
recorder at a com-
parable price. Up to
72 dB on full track
.25" tape at master-
ing speed. A sharp
68 dB on two-track .25”
and four track .50
The 280-B also features
more head room and an in-
creased record level for
maximum signal utilizing the
high output tapes. And band
widths are a very flat == 2dB,
30Hz to 18 KHz. It all adds
up to greater performance

than you've ever been used to.

Quick, Simple Operation.
The more sophisticated

we've made the 280-B, the

simpler we've made it for

you to operate. Our new
OPTAC™ motion sensing
system gets a new standard
of efficiency in tape motion
control. Now you can go from
one transport mode to
another without touching the
STOP button. And enter and
leave RECORD while the

For More Details Circle (26) on Reply Card
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transports in PLAY. OPTAC™
and the 280-B’s new logic
circuitry make the exact
moves for you at the right
time.

Easy Maintenance.
New solid state circuitry
and mother-daughter board
architecture give the 280-B
a greater reliability factor.
They also make testing,
repair and replacement
easier. All signal elec-
tronics are in slide-out
drawers. No more bend-
ing down and reaching
around. Individual
channel modules go in
and out easily, too.

If the 280-B
sounds too good to be
true, wait till you hear
it. And wait till you
find out the price. We've
made it very easy for
you to get the best.

For more detailed
information and prices on the
280-B, call or write: Scully/
Metrotech, 475 Ellis Street,
Mountain View, California
94040. (415) 968-8389.
TLX 345524,

®Scully/Metrotech

Recording Divisions of Dictaphone

Scully and OPTAC are rademarks of Dictaphone Corporation Rye, New York

BROADCAST ENGINEERING
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The famous leaning tower of Pisa, central Italy, is 180 ft. high and 14 ft.

out of the perpendicular — and still moving.

The AUTOMATIC MODEL
875 provides the best enhancement for color and monochrome television pictures.

No need to have your image look bad! Enhancement without a 1-line delay.
DYNASCIENCES MODEL 852 — CONTOURS FROM GREEN is utilized for
contour enhancement for a three tube color television camera.

Sharp Image! MODEL 832 — IMAGE ENHANCER features comb filter, sharpens
color and monochrome television pictures.

Lean on the MODEL 468, VERTICAL APERTURE EQUALIZER to correct for
loss of fine detail.

Your Image doesn’t have to lean the wrong way! THE MODEL 444, VIDEO
ENHANCER, increases the clarity of monochrome television pictures at a most
economical price,

WHEN
YOU
WANT AN
IMAGE
THAT'S
EASY TO
LOOK AT.

IMAGE
ENHANCERS

MODEL 468 =

s
J ';“ x..;uv

= 4

MODEL 444
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ship desiring closed circuit televi-
sion for information and entertain-
ment purposes had to purchase the
necessary equipment from its own
welfare and recreation funds. All
SITE equipment, valued at ap-
proximately $55,000 for each sys-
tem, is being purchased with Navy
funds appropriated at the Chief of
Naval Operations level. Prime con-
tractor for SITE is the Interna-
tional Video Corporation of Sunny-
vale, California.

Since the equipment is being
installed on each ship by the ship’s
crew, with technical assistance by
TV engineers from the Television
Audio Support Agency, the only
costs that need to be incurred by
the ship are for such items as
additional air conditioning, cabling,
or receivers. The first ten receivers
are provided with each system.
These receivers are placed in crew
berthing compartments, ward-
rooms, chief petty officers quarters,
first class petty officers lounges,
mess decks, and other locations
where crew-members gather during
their off-duty hours. Ships have
been using local funds to purchase
additional receivers to provide ex-
tensive service throughout all living
compartments. The RF system is
capable of handling 100-200 re-
ceivers without additional ampli-
fiers.

The SITE system was designed
by the U.S. Army Television-Audio
Support Agency, Sacramento Army
Depot, in conjunction with the
Navy Chief of Information, who was
appointed by the Chief of Naval
Operations as the SITE Program
Sponsor, and with the technical
cognizance of the Naval Electronic
Systems Command. Factors consi-
dered in the design were reliability
at sea, compactness, simplified
operation, versatility and adequacy
for ships with limited space and
personnel.

Competitive invitations to bid
were submitted to U.S. manu-
facturers under ‘“Buy America”
guidance. The International Video
Corporation of Sunnyvale was then
selected as prime contractor.

Basic equipment in each system
contains two film chains, two video
tape recorders, control/monitor
console, and two RF modulators.
One film chain consists of 16mm

50

and 35mm slide projectors optically
diplexed into a camera. The other
film chain is a uniplexer. The uni-
plexer and diplexed cameras with
reversable sweep can be removed
and used as live cameras with lens
change.

The two video tape recorders are
mounted in drawers in the diplexer
unit.

The control/monitor console con-
sists of two 19” equipment racks
with a small operating console
table. For video, the control console
houses a color live monitor/RF re-
ceiver, two black and white moni-
tors, one waveform monitor, six
input video route switchers, and
two RF modulators (Ch. 2 and Ch.
4). For audio, the console houses a
mixer, record playback two cart-
ridge unit, switcher and monitoring
unit. The control console also con-
tains remote camera projector and
VTR controls.

The two modulators facilitate
simultaneous but separate pro-
grammjng. The ship could program
a training film on Channel 2 and
an entertainment film on Channel 4
at the same time. The second
modulator can also be used as a
back-up.

‘'The threefold purpose of SITE is
information, training and entertain-
ment, in that order. Commanding
officers can use SITE to brief crew-
members on important upcoming
training exercises or operations;
changes in the plan of the day;
important Navy internal informa-
tion including service benefits,
changes in Navy policy or regulat-
tions, the latest “word” from the
Chief of Naval Operations or the
Secretary of the Navy, new informa-
tion regarding pay, leave, schools,
etc. It is expected that many SITE
systems will be used by the CO to
conduct periodic ‘‘hot line”’ pro-
grams, wherein the viewer could
phone in a question on almost any
topic or submit a written question
to be answered by the CO or his
representative. Ship department
heads or other officers can use
SITE to relay information regard-
ing their own departments or divi-
sions. On deployments, SITE will
be a valuable tool for the dissemi-
nation of port of call information,
foreign customs, money, etc.

Each ship with SITE will be able

WWW americanradiohistorv com

to acquire a library of training
films on such items as first aid, fire
fighting, Navy regulations, basic
seamanship, rules of the road,
water safety, etc., and other films
relating to specific occupations and
tasks on board ships. Training can
also be conducted by live lectures
via SITE.

All SITE ships will be American
Forces Radio and Television Service
(AFRTS) television affiliates and
when deployed will receive approxi-
mately 60 hours of television pro-
gramming weekly through AFRTS-
Los Angeles. This programming
will contain regular commercial
network programs (minus commer-
cials), feature movies, DOD service
information spots, etc. Although all
TV programming now distributed
by AFRTS-LA is on 16mm film,
DOD is planning to begin distri-
buting a good percentage of AFRTS-
TV programming in color on one-
inch video tape, replacing the kine-
scope service now provided to over-
seas units. Present planning calls
for an eventual S50-50 balance be-
tween film and video tape. AFRTS-
TV programming will be supple-
mented on SITE ships by Navy
produced information spots.

Enlisted men who will be oper-
ating and maintaining the SITE
systems are presently going through
special courses at the Defense In-
formation School and at Great
Lakes. SITE operators will be Navy
enlisted journalists who have been
through the special broadcast
course at the Defense Information
School.

Maintenance technicians for
SITE are being drawn from the
interior communicationsman, elec-
tronics technician, or fire control
technician ratings. A SITE system
the same as those now going on
ships has been set up at the Service
Schools Command, Great Lakes,
Illinois, and prospective SITE
maintenance technicians are going
through a special SITE mainte-
nance course there. Instructors for
this school received a portion of
their training through the technical
staff at the Defense Information
School. One maintenance techni-
cian will be assigned to each SITE
system. The full time operator and
maintenance personnel will be as-
sisted by volunteers from the crew.

BROADCAST ENGINEERING
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{Continued from page 4)

the output to be distorted with a

high-pitched screech superimposed

on the programming material. The

supply reel shaft had a bearing

needing lubrication and after run-

ning for an hour or so, it started

squealing, which made the entire

deck vibrate, the tape vibrated and

the audio quality was lost. 1 dis-

assembled the supply motor as-

sembly and gave it an overhaul. 1
have had no problems since.

Chris R. Murray

Dir. of Engineering

KRSP AM/FM Radio

Box 7760

Salt Lake City, Utah

Heat Is A Factor

This is in response to the letter of
John Carlini in the November issue,
“Sereeching Tape Problem.”

While I personally have yet to
encounter a problem during normal
running, 1 have experienced prob-
lems of this nature while editing.
When cued to one particular point
on the tape two or three times
(which is normal many times in
obtaining a precise point), it begins
to. stick to the heads and, when
forced, emits a squeal which makes
it quite difficult to determine that
“precise”’ point.

While I am familiar with head
lubricants and their use, they do
not seem to cure the problem. We
used the old 3M #131 and 111 for
many years with no screech or
squeal problems at all—we did use
lubricant to preclude this possibili-
ty.

About the only thing I can figure
is the possibility that the ultra-
smooth recording surface of these
newer types of tape adhere to the
heads with the slightest bit of heat.
But what to do to avoid this phe-
nomenon is the question I also
would like to have answered.

I have noticed that the problem
is more pronounced when using a

February, 1974

two-track machine than when using

a full track. Heat does seem to be a
factor.

Bob Davis

Independent Audio Productions

of Dallas

P.O. Box 38665

Dallas, Tex. 75238

Tape Lubrication

Regarding John Carlini’s letter in
the November issue: 1 too, suspect
that the screeching tape problem is
due to poor tape lubrication. Here
are some observations 1 can make
about the phenomenon after several
years of using different types of
audio tape.

Screeching is not necessarily
audible—it is often pitched above
the normal range of hearing, with
the only clue to its presence during
recording being a more sibilant
sound on playback, with a ragged
edge on the highs.

A tape that screeches on one tape
machine while playing may not do
so on another machine, but a tape
that was screeching during record-
ing will be distorted forever, re-
gardless of whether or not it is
actually screeching during play-
back.

I have found that most screech-
ing problems come with using bar-
gain tape. Also, among the bargain
tapes, the ones colored black seem
to be more prone to screech than
the brownish variety.

Many reels of cheap, black tape [
have used showed no signs of
screeching until the supply reel was
about two-thirds empty—this is
probably due to increased tape
tension as the supply reel’s di-
ameter decreases. These tapes
usually give no sign of trouble at
first, but after playing a dozen or
so times the screeching starts.

Now, let’s suppose that you have
a tape that was recorded OK, but
later on it starts screeching on
playback, and the program material
is valuable to you—how can you
retrieve the audio without the
screeching? Here is a temporary
solution which has made it possible
for me to copy material off screechy
tapes. Apply powdered graphite to
a cotton swab, and as you play the
tape, hold the swab against the
oxide side of the tape, just after it
comes off the supply reel. Slowly
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rotate the swab as the tape carries
off the powdered graphite, and af-
ter a couple of times around, dip
the swab in the graphite supply to
replenish. After a little practice you
can determine how little graphite is
necessary to prevent screeching.
This procedure should enable the
playing of the tape a couple of
times for copying without screech.
Be certain to thoroughly clean the
tape machine when finished, to
remove any residue of graphite
which may remain in the head gap
or on other parts.

Below are two paragraphs from
the maintenance manual for a
Scully model 280 (Scully 280 Manu-
al) which may also shed some light.

“High frequency flutter, com-
monly called ‘‘scrape,” or FM
noise, is caused by longitudinal
vibration of unsupported lengths of
tape, and is generally in the 3 to §
kHz range. It appears as an un-
pleasant background noise when
mid-frequency ranges are recorded
and reproduced. This FM scrape is
materially reduced by the intro-
duction of a small-diameter rotat-
ing member into contact with the
tape as close to the heads as possi-
ble.

“A high frequency or scrape filter
is located on the head assembly
between the record and playback
heads. It is an integral part of the
tape lifter arm, and is in longi-
tudinal contact with the tape when
the tape lifter is inoperative.”

Doug Booth, Jr., CE
wBYU

1001 Howard Ave.

New Orleans, La. 70113

Broadcast
Engineering
Pays Top Prices

For Articles
And Exchange
Items In

Station
To
Station
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BOCIETY OF BROAQCABT ENOINEERS, INC.
P.C Box B2123  Incmenepans, L Incmna ag208

(Continued from page 17)

TV. As a result of elections, Brad
Anderson, Bob Churchill, and Jim
Grinnel were reelected to chairman,
vice-chairman, and secretary-treas-
urer, respectively. Ken Steininger,
Don Holbrook, and Warren Schultz
were elected chapter directors.

Chapter 28—Milwaukee, Wisc.
Chairman: Ed Wille, KEN-COM,
Milwaukee, Wisc. 53218

On December 11th, program
chairman Bob Truscott of WITI
arranged for Gene Bidun, Broad-
cast Audio Product Manager, RCA
Broadcast Systems Division, to pre-
sent a 2-part program: (1) Automa-
tic Audio Signal Processing, and (2)
Discrete Quad on Disc. Bidun, who
is a member of the Philadelphia
SBE chapter, followed 17 years of
broadcast engineering experience
with 15 years with RCA. In his first
section, he included a discourse on
a new design for peak limiting

If you haven't seriously

considered the new
Setchell Carlson triple-six
monitors, brace yourself...

~a

you're in for a pleasant surprise!
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equipment utilizing LED indicators.
He also covered the RCA system for
producing four channels of audio
information on a compatible disc
with no algebraic encoding or de-
coding, as is common in other quad
systems. The RCA method, instead,
employs a 30 kHz subcarrier on
each of the groove walls to produce
the rear channel signals.

Chapter 32—Southern Ariz.
Chairman: Hobart J. Paine,
Tucson, Ariz.

This chapter, which started just a
short time ago with 9 members, has
now grown in size to 23 members.
The November meeting was held at
Lee Furr’s Recording Studio. KZAZ
was thanked for providing printed
chapter stationery. A tour of the
recording studios was provided in-
cluding a demonstration of the 24-
channel mixdown audio board and
the 24-channel Ampex tape record-
er, courtesy of Jack Williams. The
December meeting was held at
Shakey’s Pizza Parlor, with family,
friends, and guests.

Provisional Chapter—Southwestern
Ohio
Chairman, pro tem:
John P. McNally,
WCNW & WFOL,
Fairfield, Ohio 45014

On November 16th a preliminary
meeting for organization of a new
chapter was held at the Clock
Restaurant, Middleton, Ohio, with
John P. McNally presiding. Mem-
bers and potential members in-
terested in future meetings may
contact McNally at (513) 874-5000.
At the organizational meeting,
guest speaker, Don Curry, Senior
Engineer, FCC, Detroit office, dis-
cussed current regulatory enforce-
ment.

Audio Tape Squealing?

Be Sure to Read
Station-To-Station

See Page 4
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PEOPYE o v e

American Data Corporation, an AIRPAX Company, has
announced the appointment of Russell Trevillian as the
Regional Sales Manager for the Southwestern United
States. Mr. Trevillian is based at the new ADC Regional
Sales Office in Houston, Texas. American Data has also
announced the appointment of Dave Spindle as the
Regional Sales Manager for the Southeastern United
States and Puerto Rico. Mr. Spindle is based out of the
ADC Headquarters in Huntsville, Ala.

William F. Jamison has been appointed Regional Sales
Manager for LLPB Inc. He will be responsible for sales/en-
gineering advice in the states of Maryland, Virginia, Dela-
ware and the District of Columbia . ... William Ebell has
been named broadcast video products sales representative
for Ampex Corporation’s Metropolitan New, York territory
... . Robert B. Dyer has been named Director-Operational
Analysis of Cooper Industries .... Blonger-Tongue has
appointed Robert J. Dettmann north eastern regional
sales manager and Jay F. Shapson assistant sales
manager.

John D. Jackson, General Counsel of American Satellite
Corp. has been elected a Vice President, and David A.
Irwin has joined the company as Counsel for Regulatory
Matters . . . . Thomas G. Needles has been appointed
executive vice president-marketing for Koss Corp .. ..
Emanuel Fthenakis has been elected a vice president of
Fairchild Industries and appointed Corporate Director of
Communications and Electronics . ... Dave C. Lindsey
will assume direct sales responsibilities in Cohu’s San
Diego based firm's Great Lakes Sales Region.

Bob Dettmann Jay Shapson Tom Needles

Henry L. Tinker has been named vice president,
operations, at International Video Corporation . . .. Victor
F. Donnelly has been appointed vice president and control-
ler of CBS Laboratories and Dr. William E. Glenn Jr. vice
president and director of research .... Communications
Technology Corporation announced the appointment of Joe
Ross as a regional representative . ... John J. Guarrera
has been elected President of the Institute of Electrical
and Electronics Engineers, Inc. (IEEE). (More...)

Victor Donnelly

Henry Tinker William Glenn

February, 1974

can your

fm
anienna

do this...
.,]]J).)

and this..

—

if not,
lets
trade.

Trade in your weak signal for one
that reaches into those difficult
fringe areas, car receivers, small
portables. “Trade-in" your old PULSE
and ARB ratings for better ones.

Trade your old antenna for our “Pen-
etrator.”” 1t's the only patented cir-
cularized FM antenna. The “Penetra-
tor” features will meet your exact
horizontal-to-vertical ratio require-
ments and save you money, too!

ANTENNA
COMPANY

Built to last with marine brass and
thick-wall copper, the ‘‘Penetrator”
features low wind resistance, light-
weight, high power capabilities, and
wide VSWR band widths of 1.08 to 1
200 KC.

Your antenna does have trade-in val-
ues, Write us today for prices, cata-
log and trade-in details.

A DIVISION OF
COMPUTER EQUIPMENT
CORPORATION
(916) 383-1177
5939 POWER INN ROAD
SAGRAMENTO, CALIF.
95828
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TWO NEW TEST
INSTRUMENTS FOR

DIRECTIONAL ANTENNAS

FSM-1
FIELD STRENGTH METER

Frequency: Any frequency in the
AM band

Field Strength Range: 100U V/m
to1V/m

Power: Internal battery
Calibration certificate supplied

Size: 5-1/2"" x 8" x5”
(closed); Weight: 4-3/4
Ibs. with batteries

DAM-1 DIGITAL
ANTENNA MONITOR

Frequency: Any frequency in
the AM band; Phase Range: +180°;
Phase Accuracy: *1.0°; Phase Resolu-
tion: +0.1°; Ratio Range: 0.100 to 2.000;
Ratio Accuracy: +2.0%; Ratic Resolution:
+0.001; Input Impedance: 50 or 756 chms

Delta’s new Field Strength Meter and Digital An-
tenna Monitor will help keep your directional antenna
system within FCC specifications.

The DAM-1 Antenna Monitor meets the new FCC
requirements for remote control. It is a true digital
instrument using the latest integrated circuit and TTL
techniques. Reads phase and true current ratio for
up to six towers with different reference towers and
different powers for DA-2. Monitors for larger arrays
available on special order.

Delta also offers remote panels and interface units
for controlling and reading the DAM-1 Phase Meter
over multiconductor, two wire, UHF, or microwave
circuits with no reduction in accuracy.

The FSM-1 Field Strength Meter is smaller and
much simpler to operate than other field strength
meters because it is fixed tuned to your frequency by
plugin modules. If you have to check more than
one station, order the FSM-1 with additional fre-
quency modules. For monitor point checks and
extensive proof of performance work the FSM-1 will
minimize errors and speed up field measurements.

DELTA ELECTRONICS, Department A
5534 Port Royal Rd., Springfield, Va. 22151
703/321-9845

DELTA ELECTRONICS

Exporter: DELTA ELECTRONICS, INC.
International Division, 154 E Boston Post Rd.
Mamaroneck, N, Y. 105643. Telex 137327, Art Rocke
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Russ Moltoy Dwain Keller

Joe Ross

The Board of Directors of Cox Broadcasting Corporation
announced six major promotions within the organization.
The new appointments are James M. Rupp, group vice
president and general manager, broadcast division; H.
Stewart Corbett, Jr., vice president-subsidiary operations;
Raymond J. Tucker, secretary and treasurer; E. William
Bohn, vice president-personnel and public relations; James
A. Landon, vice president-planning and research, and Alan
D. Chunka, controller and assistant secretary. The an-
nouncement was made by Clifford M. Kirtland, Jr., execu-
tive vice president, who was elected president of CBC,

" effective upon the retirement of President J. Leonard

Reinsch December 31, 1973.
Russ Molloy has joined WFMR, Milwaukee FM stereo
radio station, as vice president and general manager.

"~ Bob Jacobs Bob Vendeland

Several new sales positions have been created at Dynair
Electronics. Dwain Keller, who has held a sales manage-
ment slot, is now Engineered Systems Sales Manager.
Television Products Sales Manager has been filled by Bill
Killion, who has been Advertising Manager. Bob Jacobs is
now Director of International Sales. In addition to the
newly created sales management slots, the position of
New Products Manager has been filled by Gary Beeson,
who has rejoined Dynair. Robert N. Vendeland has re-
joined the company as Vice President, Marketing.

Gary Beeson

CATV

Javelin Electronies/Division of Apollo Lasers Inc., an-
nounces the appointment of Robert H. Walker as general
manager . ... Alan Kernes has been promoted to CATV
Systems Department Manager at Anaconda Electronics
.. .. National Cable Television Association President
David Foster has announced the addition to the Govern-
ment Relations staff of Brenda J. Gore . ... The addition
of William F. Karnes to its management team as vice-
president-systems has been announced by TOCOM, Inc.

Gertraud “Trudy” Schmidt has been named Assistant
Director of Research at General Cable Corporation ..
Kenneth H. Robinson has been appointed Marketing
Manager-Transmission Systems Products, Cablewave Sys-
tems Inc. . ... A major management reorganization has
been announced by Ameco, Inc. Robert H. Wilson, former-
ly Engineering Manager, has been named Executive Vice
President and General Manager. Joseph P. Moran and
Paul D. Askes have been appointed Vice Presidents of
Operations and Marketing, respectively.

BROADCAST ENGINEERING
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Hookpaview

Television was introduced into classrooms in the
United States nearly a generation ago. Today its status
and future are little more secure than they were in
1950. Why?

Classroom Television explores the strange past of
television teaching at the hands of broadcasters,
educators, foundation and government officials and
publicists. The author, George N. Gordon, concludes
that, while broadcast Instructional TV faces a dubious
future, increasing use of videotape, pre-recorded and
inexpensively produced local TV lessons should become
near ubiquitous and indispensable teaching tools
during the next twenty-five years, and will substantially
affect the nature and quality of most of our schools
tomorrow,

The author discusses realistically the equipment,
uses and limitations of Instructional TV on all levels of
education, accenting the practical ways that TV may
be employed to improve instruction and learning as
well as raise the productivity of skilled teachers.

Neither dry nor academic in approach, Classroom
Television analyzes TV's poor start in the educational
world and brings to the subject of 1TV a fresh
approach. The book demonstrates that in spite of its
record to date, classroom video is one of the most
exciting frontiers in tomorrow's educational world.

This book is available through Hastings House,
Publishers, Inc., New York, N.Y. 10016

For More Details Circle (60) on Reply Card

Designing & Maintaining The CATV & Small TV
Studio, written by Kenneth B. Knecht, is a simplified,
yet detailed guide on the installation and maintenance
of production facilities for CATV, CCTV, 1TV, and
small broadcast TV studios. This ail-in-one handbook
is written specifically to help those who need expert,
in-depth guidance on setting up a small to medium
size TV studio. The level of presentation can be easily
understood, yet provides the technical details needed
by those who have a knowledge of electronics. More-
over, the information provided is sufficient to serve the
needs of CATV systems and educational or industrial
closed-circuit systems, as well as TV broadcast stations.

Everything is included, from pulse distribution and
switching systems and camera, film and video tape
equipment, to the creation of special effects such as
supers, dissolves, wipes, keys, etc. The author fully
discusses cameras and lighting, together with color TV
equipment, monitoring, and studio and control area
signal distribution. Also covered are video distribution
amplifiers, video test generators, processing amplifiers,
patching networks, etc.

This book is available through Tab Books, Blue
Ridge Summit, Pa.

For More Details Circle (61) on Reply Card
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“l jumped from tugboat
to television

after got
First Class FCC License”

What do you do with your off-duty hours if you work in the engine
room of a tugboat 7 Well, if you're Richard Kihn of Anahuac, Texas,
you learn electronics with CIE. As he tells it: “Even before | finished
my course, | passed my First Class FCC License exam and landed
a job as broadcast engineer with KFDM-TV in Beaumont, Texas.
Then in my first year at KFDM, | finished my CIE course, earned
two raises and became a “‘two-car” family! Not bad for an ex-
tugboat hand! “I'd recommend Cleveland Institute of Electronics
to anybody interested in broadcasting.”

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

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

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

warranty is valid during the completion time allowed for your

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

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

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

MAIL COUPON TODAY FOR FREE BOOK -‘

CIE

Howilogel 2
Commarcial
FCC License

Cleveland Institute
of Electronics, Inc.

]

|
| |
| 1776 East 17th Street, Cleveland, Ohio 4414 |
j Accredited Member National Home Study Council ]
I Please send me your FREE book, [
} "How To Get A Commercial FCC License.” }
‘ Name 1
l {please print) :
| Address |
| |
| City |
| |
| State Zip Age |
: Veterans and Servicemen: =
| !:| Check here for G.I. Bill information. _BESB |

For More Details Circle (30) on Reply Card

wwWw americanradiohistorv com


www.americanradiohistory.com

Quality and
gconomy

can go together...
we did it with
Encore tape
cartridge
equipment

yige - om

CE

=
i

Encore Reproducer $475

Some broadcasters want and need
an economy line of tape cartridge
equipment. We incorporated the
best features of our premium line
into Encore. We simplified systems,
circuits and manufacturing techni-
ques. And we created turther
economies by selling direct, with
payment due when you order. We
offer a 30-day guarantee of satis-
faction plus a one year warranty.
Call us collect today and find out
why many broadcasters are finding
quality and economy under the
Encore name.

Encore Recorder/Reproducer $630

1w REE Slar 18Ry
:_p"

w/”

Call 309-828-1381
collect for
details on the
Encore series
= INTERNATIONAL
s,

2425 South Main Street,
Bloomington, lllinois 61701
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WEW PRODUGTS

Video Data Terminal
And Encoder

William Moulic, President of Sone-
Mag and Systems Marketing Corpora-
tion, has released for production the
new SMC video data terminal and
encoder for use with automated log-
ging systems. The equipment consists
of a CRT screen, an alpha-numeric
keyboard unit, and a memory for 512
character storage. When this equip-
ment is connected to an SMC cart-
ridge recorder, messages typed on
the screen from the keyboard can be
encoded onto the cue track of any
cartridge for use in SMC cleartext
logging systems.

With this new unit, encoding can be
done right in the production room,
because it makes no sound at all. The
CRT screen may be located any place
in the room away from the keyboard.
Encoding is done automatically during
the final dubbing of the cart. The
encoded cart can be “proofed” simply
by restarting after recue. Any non-
skilled person can operate the unit.

After encoding, the cartridge may
be placed in an automation system, or
may be used in live operation printing
out the English message encoded on a
standard page printer.

It then forms the official log of the
station (live or automated) when com-
bined with the time of the event. In
normal logging a digital clock pro-
vides the time which is printed im-
mediately before the encoded ma-
terial.

For More Details Circle (65) on Reply Card

Metric Conversion

Telex Communications, Inc. have
introduced a new Anglo-Metric con-
vertor. The handheld, circular Anglo-
Met is a convenient tool for accurate
English/Metric conversions. Company
spokesman, Jim Dow, director of mar-
keting, instructional products, said
“with the conversion of practically all
countries in the world to the metric
system and increased foreign trade,
the need is apparent for a simplified
metric convertor.”

“Telex has developed such a con-
vertor through their manufacturing
experience in precision computers and
plotters for aircraft navigation, and
military applications. By incorporating
the convenient feature of patented
Dial-a-Con®, the user is able to

www americanradiohistorvicom

simply dial the desired conversion
with a pencil point - fast and ac-
curately”, Dow said.
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Random Noise
Measuring Set

Tektronix has introduced the 1430,
a random noise measuring set for
accurate, repeatable measurements in
cameras, VTR’s STL’s transmission
system or wherever video-frequency
random noise is a problem. Tests can
be made without composite sync by
using the 1430 generated horizontal
sync. Full field measurements cian be
made with resolution approaching 0.5
dB. CCIR weighting and low-pass fil-
ters are built in.

The 1430 is used in a side-by-side
comparison test setup. A portion of a
line is deleted, then a calibrated noise
level is inserted by the 1430. The
noise level to be measured and the
1430’s level are compared on a wave-
form monitor or scope.

In-service noise measurements,
using a selected line in the wvertical
interval, can be made with better
than 2 dB accuracy.

For More Details Circle (67) on Reply Card

DTL and TTL
Circuit Tester

A new instrument, for rapid diag-
nostic and functional testing of DTL
and TTL integrated circuits during
operation, has been developed by
Rohde & Schwarz.

The Logiscope, Type IFP, is a
pocket-sized instrument, which simul-
taneously displays the logic state of
all 14 or 16 pins of an IC soldered into
a module, irrespective of the state of
operation of the whole module, which
can be disconnected or clocked
through its various states. The signal
can be traced through the IC and a
defect which in general interrupts the
signal path can be recognized directly,
especially when a reduced clock fre-
quency (down to approximately 15
Hz) is used. Single pulses down to 1
msec produce a flash which is still
clearly visible.

A special feature of the Logicscope
is the simultaneous display of the IC
reference diagram and the logic level
indicators on an expanded 2 3/8”
display screen, means that the user
does not have to shift his eyes from

BROADCAST ENGINEERING
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the circuits to make readings and
thus functional analysis is possible at
a glance.

A clip-on connector and a one meter
cable connects the Logicscope to the
circuit under test so that good read-
ability is insured-even for hard-to-get-
at ICs.

The Logicscope requires no power
supply of its own. It derives its
operating voltage from the test item,
locating automatically the positive
and the negative poles. Loading of the
test items is avoided with aid of
buffer stages. The influence of the
cable capacitance on short clock
pulses is balanced out by decoupling
coils. Thus, the functioning of the
module under test is not affected.
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Sound
Reverberation

If reverberation is part of your
sound game, you might want to take
a look at the Robins/Fairchild model
659A. It uses six differently-tuned
electro-mechanical delay lines to pro-
duce a natural echo effect which may
be customized at will.

Decay time is selectable over a 3 to
5 second range, with local and remote
selection of 3 degrees of reverbera-
tion. The unit comes with low fre-
quency equalization, high frequency
boost and peak selector, and a high
frequency droop control.

While the 659A accepts signals as
low as -30 dBm, its maximum output
is continuously adjustable to +18
dBm. All signals can be monitored on
the units VU edgewise meter.
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Pre-Sunrise
Controller

Multronics, Inc. a manufacturer of
AM phasing equipment and RF com-
ponents has announced the avail-
ability of the ML-PSA-50 Pre-Sunrise
Power Cutback Unit.

This equipment, with a 50 Watt
output, has all components including
an RF Contactor for switching in-
stalled on a 3'x3" panel for Wall or
Top of Transmitter mounting and can
be provided with fixed or variable
components.
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2-Meter Amplifier

If you've been looking for a way to
up your 2-Meter transmitting power,
the Heath HA-202 could be the answer
to your problems. It takes about four
hours to wire up this amplifier that
will deliver from 20 to 50 Watts,
depending upon the input drive.

Internal antenna change over relay
and sensing circuitry provide auto-
matic transmit-receive switching. The
amplifier includes emitter-ballasted
transistors and stout heat sinks that
can withstand high VSWR loads with-
out the need for sensing circuits.

Tuned input-output ecircuits provide
low spurious output and allow cover-
age of any 1.5 MHz segment of the
band without returning. Power output
20W at 5W in; 30W at 7.5W in; 40W
at 10W in; and 50W at 156W in.
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Digital Video
Signal Corrector
Consolidated Video Systems has in-
troduced the CVS 504 — a single
digital video signal corrector which
will process and correct almost any
helical video signal up to broadcast-
able color standards. The CVS 504
processes signals from all 1/4”, 1/2",
3/4”, 1" and 2" non-segmented helical
VTRs.
This new product follows the suec-
cessful introduction of the company'’s
(More...)

B-500 series

the new leader

in audio console design—
a plug-in modular system
lets YOU choose

your inputs—

models for every
operating mode . ..
monaural, stereo

and dual channel

“FIVE” MIXER ‘ on
AUDIO CONTROL

see us at
NAB / 74
booth 201

MCM t > McMartin Industries Inc., 4500 South Seventy-sixth Street
AT LAY Omana, Nebraska 68127 Phone (402) 331-2000
For More Details Circle (32) on Reply Card

Tracor Model 6500 Visual
Carrier Generator. Reduces
co-channel interference.
Increases TV coverage area.

IT KEEPS MANNIX FROM
SHOOTING MARCUS WELBY.

It's 100 times more stable than
any crystal oscillator system.
Ends routine monitoring, stan-
dardization procedures, adjust-
ments. Eliminates much external test equipment. Combines the
304D Rubidium Frequency Standard with the 650A TV Carrier
Synthesizer. Just plug the 6500 system into the transmitter socket
previously occupied by the quartz crystal. Without further atten-
tion, unaffected by environmental conditions, it will keep your
station's carrier frequency stable within .05Hz per year. The
6500 is FCC approved and already in wide use. Write or call for
full technical and application information.

Tracur, Inc- Industrial instruments

6500 Tracor Lane ¢ Austin, Texas 78721 ¢ AC 512/926-2800
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WEW PRODUCTS

line of digital video signal correctors
at the 1973 NAB in Washington, D.C..

Interfacing the CVS 504 to any of
the various helical formats to produce
broadcastable color is accomplished
with a combination of three simple
function buttons. Add to this capa-
bility a full compliment of video out-
put controls and you have a truly
“universal” digitized helical video
signal perfector.

For example, operators can now
take the video output from a Sony
U-matic and dub up to a quad. This
extraordinary process is made pos-
sible by an exclusive CVS *‘color
interlacer” switch. The result is
phased interlaced color when played
back on a quadraplex recorder. Or,
the operator can take an EIJA 1/2”
recorder and use it as a camera
source locked to house sync. If the
recorder does not have a capstan
servo, he can still drive a camera
from the internal syne generator in
the CVS 504 and do special effects
between the recorder and the camera.

The CVS 504 is not only a digital

video signal corrector but also fea-
tures a built-in processing amplifier,
an EIA sync generator and velocity
compensation. The user has the
further option of adding a true gen-
lock syne generator which is available
in a field installable plug-in board.
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Stereo/Mono
Limiter
Wilkinson Electronics is offering a
stereo or mono limiter with instan-
taneous attack with a distortion
figure below 1 percent.
Called the LA2-C/S, this limiter at
1 percent or less to 20 dB of limiting.
Attack time: 5/4 Radians for gain
control before clipping. The overlimit
attack time is instantaneous. Com-
pression ratio is more than 35:1.
Frequency response +1dB at 50Hz to
35 kHz with full limiting.
For More Details Circle (73) on Reply Card

Video Switcher
Vital Industries has introduced a
quality production switcher to meet
the need for switchers where a
medium number of inputs are re-

cable.
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Wherever the cable
must go — from Super
Bowl sidelines to con-
vention hall podium —
Hannay reels help you
handle it faster, easier
and with greater
safety. Choose from a
wide selection of stan-
dard models or cus-
tom design reels to
precisely fit your mo-
bile equipment. Push-
button controlled

| power rewind mecha-
nisms help you stow
the cable fast when
the show is over.
Send for complete
information on Hannay
Reels for broadcast

CLIFFORD B. HANMAY 3 SON, WNC.,
WESTERLO, NEW YORK 12183

®Scully

FLUTTER BAR
RECONDITIONING

quired while providing versatile pro-
duction capability.

Called the VIX-1, this switcher fea-
tures independent 13-input program
bus, 9 sources on mix-effects buses
with tally functions, 8 effects patterns
with variable border, 4 independent
key sources, preset effects pattern
limits, effects entry into mix, built-in
black burst and color background
generator, and DC control cables to
panel available in 25-foot increments.

Options include the VCK-1 chroma
key, audio-follow on program bus, and
video processor.
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SS Replacement
For, Rectifier Tube

Electronic Devices Inc. has added a
new mode] to their Solid-Tube line of
silicon, solid state, plug-in rectifier
tube replacements.

The new model, Solid-Tube R-3DS3
replaces vacuum tube rectifiers types
3DR3 and 3DS3.

This new model joins the other
Solid-Tubes in the EDI line in provid-
ing a number of advantages over the
vacuum and gaseous tubes that they
replace. The Solid-Tubes emit no X-

STEREO

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

NON-POPPING GATE
SPRING MODIFICATION

DIRECT REPLLACEMENT HEADS

MMI HEADS EQUAL OR EXCEED
ORIGINAL EQUIPMENT SPECS.

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

36 HOUR SERVICE — LOANERS AVAILABLE

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

JMINNEAPOL IS

MAGNETICSING.J|
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8125 PLEASANT AVE SO
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MINNEAPOLIS, MINN 55420

(612} 884-7393
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radiation, create no heat, provide
greater reliability, and since they
have no filament they make ideal
substitutes in cases where the fila-
ment or flyback transformer is faulty.
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Dynamic Noise Filter

Burwen Laboratories has designed
a new noise filter for use in the TV
broadcast chain to remove cumulative
noise from all sources preceding it 10
to 11 dB with no apparent effect on
music or speech.

The unit uses 40 operational ampli-
fiers which help provide a 100 dB
dynamic range. Burwen claims high
accuracy and flat response across the
entire range.
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Modular Automation
Controller

A totally new concept in audio
automation, the CD28 Series of modu-
lar automation controllers, has been
announced for immediate delivery by
Control Design Corporation. These
units permit updating of presently
installed systems as well as the con-
struction of totally new ones without
scrapping operating station audio
sources.

CD28 units are also compact with
the basic system — audio controller,
programmer and power supply - oe-
cupying only 15 3/4” heighth in stan-
dard 19” racks thus allowing installa-
tion into most presently installed sys-
tems without extensive rewiring.

The basic CD28 System handles up
to 2,000 events and 12 audio sources
with full random access. Accessory
extended memory modules expand
the system to 8,000 events of prepro-
grammed broadcasting.

Programming is simple and can be
mastered by inexperienced personnel.
A standard input keyboard is utilized
for data entry into the MOS Memory
thus eliminating thumbwheels or simi-
lar devices. Easily readable LED Dis-
plays show the event number, func-
tion and program source.
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Digital Multimeter

A new option for the Fluke 800A
3Y. digit multimeter provides an ex-
tended current measuring capability
according to an announcement from
the Seattle, Washington manufacturer
of electronic instruments and
systems.

The option, which can be installed
at the time of order or retrofitted at a
Fluke Technical Center, provides

{More...)
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e Close Facusing 39’ ;
e Bayonetta Mpurft _

® Small Stze
e Lightweight

e Light Transmissic
e For All One-inch Col o)

Canon
BROADCAST OPTICS

CANON l!.S.A. m‘:.,
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Accurate

Field Strength
Measurements
Can Be

Easy

With the Model FIM-21, electromagnetic
field strengths can be measured to within
2% across the entire 535 to 1605 KHz
AM band. And to intensity levels as low
as 10 UV/m. Its integral shielded antenna
in the cover, front panel speaker, large
illuminated mirrored meter, and ganged
oscillator/receiver tuning, make it easy
to operate in the field. An optional
telescoping stand adds convenience. It's
also a versatile instrument — use it as a
tuned voltmeter for RF bridge measure-
ments.

Contact us now for complete details on
our line of field strength meters.

HTOMAC A/STHUMENTS

932 PHILADELPHIA AVE.
SILVER SPRING, MARYLAND 20910 (301) 589-3125
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www americanradiohistorv com

59


www.americanradiohistory.com

PORTA-
PATTERN

TEST CHART SYSTEMS

e End the test pattern problem in studio
or field with completely portable 9”7 x
12" charts.

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

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

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

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

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

e Highest quality reproduction for com-
plete accuracy.

TELECOMMUNICATIONS
INDUSTRIES LIMITED

414 No. Alfred St., Los Angeles, Ca 90048
(213) 651-0480
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FOR MAG TAPE
Shippad from Inventory

} Mfrs. of Amerline reels
Polyline Corp. 312/298-5300
1241 Rand Rd. Des Plaines, ill. 60016
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FREE CATALOG fzrm

HARD-TO-FIND PRECISION TOOLS

o e

Lists more than 1700 items——pliers,
tweezers, wire stripi)ers, vacuum systems,
relay tools, optical equipment, tool kits
and cases. Also includes four pages of

useful "Tool Tips" to aid in tool selection.

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

For More Details Circle (40) on Reply Card
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WEW PRODUGTS

separate AC and DC high current
inputs. Equipped with the option, the
Model 8000A will measure up to 10
amperes continuously or up to 20
amperes for one minute or less.

The new option is available for both
battery and line operated instruments
at an additional cost of $25 if ordered
on new instruments. Retrofitted in
the field at a Fluke Technical Center,
the cost is $35 including parts and
labor. Typical turnaround time is 10
days.

Other specifications of the Model
8000A include five ranges of AC and
DC voltages, five ranges of AC and
DC current on the 2 ampere input
terminals and six ranges of resistance.
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Reel-To-Reel Decks

TEAC Corporation of America is
offering a completely new generation
of stereo reel-to-reel tape transports
with direct-drive servo-controlled DC
motor/capstan, which eliminates
gears, idlers and belts.

Models 5300 and 5500, the latter
with dual-process Dolby* noise reduc-
tion system are DC motor forerun-
ners of a new series of slim styled
decks.

Both operate with a direct drive
servo-controlled capstan which sub-
stantially reduces heat, vibration and
improves wow and flutter characteris-
tics.

Four separate circuit cards in the
5500 permit simultaneous Dolbyized
recording with decoded tape monitor-
ing, a distinet feature not possible
with some separate Dolby units.

Other features associated with the
Dolby system in the 5500 include:
Dolby FM/Copy function to provide
decoded listening when transcribing
Dolbyized tapes or Dolby FM broad-
casts; MPX filter switch disengages
the filter and removes the multiplex
carrier frequency (19kHz) from FM
signals to eliminate phase shift distor-
tion and improve frequency response;
Dolby calibration oscillator and a
Source/Tape Monitor Switch for com-
paring the input signal before Dolby
encoding with the decoded tape moni-
tor.

For More Details Circle (79) on Reply Card

Audio Cassette

Tape Transport
The Conrac Model CAS-4 audio
cassette tape transport is a U.S.
made, three motor, unidirectional,
capstan driven, slot loaded unit with a
professional 2 channel, 2 track record/

www.americanradiohistorv. com

play head.

It features positive key slot loading
that makes it impossible to insert the
cassette incorrectly. The cassette
mechanism is entirely interlocked
(tamper proof) to prevent damage
from misuse.

By design the CAS4 is a quality,
heavy duty tape transport. All trans-
ports are manufactured in the U.S.
and the component parts are mounted
on a heavy metal chassis. All func-
tions, including the solenoid operated
heads, are electrically controlled. No
mechanical clutches or brake bands
are required.
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Expandable
Patch Cable
Eliminator

Patch cables always have been a
messy station problem. Dynair Elec-
tronics thinks they have the answer
to keeping things straight and on the
line in their new Series X Switcher.

The Series X provides pushbutton
distribution of from six to 36 inputs to
as many as 120 outputs. High input-
to-output isolation allows any input to
be switched to any or all outputs
without loading the source.

Series X is totally modular, allow-
ing assembly into almost any input-
output configuration, including video-
only or audio-follow-video.
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Audio
Distribution Amplifier

Bethany International (formerly
Taft Communications Systems) is
going strong with their Taft Model
5002 distribution amplifier.

This unit has 18 isolated 600 Ohm
inputs, equalization and roll-off fea-
ture provided for signal conditioning
before distribution, balanced inputs
and outputs, and 20 dB gain which
can be increased to 40 dB.
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Reel-To-Reel
Tape Recorder

International Tapetronics has ex-
panded their recorder line to include
an all-new reel-to-reel tape machine.

The 850 includes many impressive
features, including motion sensing, a
multi-function edit mode, air damped
selinoids for quiet operation, and
automatic tape lifters.

Other ITC 850 features are: TTL
circuitry, selective play/record syn-
chronization, 10z or 14-inch reels,
and it plays at 3 % to 7% IPS or 7'
to 15 IPS.

For More Details Circle (83) on Reply Card
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| DATA

100. AMPEREX ELECT. CORP.—
A new four-page catalog offered pre-
sents useful technical and applications
data on an expanding line of 18
high-performance RF transistors for
CATV/MATV, communications and
instrumentation service. Included in
the catalog are charts of low-distor-
tion characteristics and intermodula-
tion specifications for six wide band
amplifier types for CATV/MATV
service. Also included are curves of
gain-bandwidth product vs. IC for
eight types that offer fT from 1 GHz
to 5 GHzat IC from 0.1 mA to 150
mA.

101. CAMBRIDGE THERMIONIC
CORP.—This new Integrated Socket
Packaging Brochure provides the
basis for a- whole new concept of
electronic packaging. Cambion’s (R)
Integrated Socket is a key modular
component in the fabrication of a
precise, economical, flexible and
durable array of wraposts that elimi-
nates the need for printed circuit
boards. Designing and building equip-
ment using the Integrated Socket can
reportedly result in significant cost
savings as reflected by the smaller
amount of capitol equipment required
to do the job, reduced engineering
effort, fewer hardware costs and
shorter elapsed time between the
basic idea and a working system or
production systems.

102. CENTRAL DYNAMICS
CORP.—Central Dynamics’ new VSP-
1200 Series Switcher and new Mix &
Effects Amplifier is illustrated in a
10-page full color brochure. Eleven
unaltered color monitor pictures are
included showing Soft RGB and En-
coded Chroma Keys, Vignettes, Soft
Edge Wipes, Spotlight, Cameo and
borderline effects. Detailed specifica-
tion brochures are also available.

103. CORNELL DUBILIER ELEC-
TRIC—An eight-page SCR-Capacitor
brochure describing the company’s
paper, paper/film, and film dielectric
capacitors is now available. These
units have been designed for applica-
tions such as SCR commuting, motor
speed controls, frequency changers,
induction heating, electric vehicles,
static power supplies, snubbers,
resonant filters, choppers and static
switches. Their high quality and re-

February, 1974

liability plus flexibility in specifica-
tions make these capacitors most
ideal for all the applications noted.

104. ELECT. ENG. CO. OF CALIF.
—Exact, automatic location of cue
points and full control over precise
synchronization of any two quad or
slant-track video and multichannel
audio tapes with EECO's new BE460
“Dual Cue” Controller is detailed in a
four-page brochure. BE460 operates
with EECO’s BE450 Wide Range Syn-
chronizer, using SMPTE binary Edit

(More...)

MODULATION

AM monitor

TBM-8500B

reads up to e
130% positive peaks

separate settable e
positive & negative
peak flashers

internal calibration e
direct reading AM S/N ratio e

full remote capability «

M<Martin

McMartin Industries Inc., 4500 South Seventy-sixth Street
Omaha, Nebraska 68127 Phone (402) 331-2C00
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ENGINEERS

ARE PROUD OF THEIR SOUND!

Especially Charlie Mallett,
Chief engineer for KCBQ Radio ,
in San Diego—he has a new |
limiter system: Modulimiter,
the specially prepared BL-40
Broadcast limiter only from
Pacific Recorders and Engi-
neering.

The BL-40 is more than a com-
pression limiter... Modulimiter
provides independent adjust-
ment of RMS gain reduction
and peak limiting, without clip-
ping diodes! The result...con-
finuously variable, asymmetrical
limiting to maximize effective
power for your program format.
Call, write, or telex today for
the complete story of the

MODUliwitee....

vou can hear the difference!

PACIFIC RECORDERS AND ENGINEERING CORPORATION
11760 SORRENTO VALLEY ROAD, SAN DIEGO, CALIF. 92121
TELEPHONE (714) 453-3255 TELEX 695008
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Code. Some Dual Cue/Synchronizing
applications illustrated in Text and
block diagrams are: combining out-
puts of multichannel ATR’s, video/
audio double-system editing, sweeten-
ing of audio tapes, video and FM
stereo simulcasting and reel-to-reel
changeover during video broadcasts.

105. IEEE—The new 32-page IEEE
Standards 1974 Catalog is now in
print. The new catalog lists more than
350 standards publications by subject
as well as in numerical sequence.
Included in this new set of listings are
the many American National Stan-
dards published by IEEE. Standards

developed within the Institute of
Electrical and Electronics Engineers
cover test methods, practices for elec-
trical installations, units, definitions,
graphic symbols, letter symbols, and
applications methods.

106. MOTOROLA COMM. AND
ELECT., INC.—A new fullline closed
circuit television and CCTV accessory
brochure is now available. The bro-
chure entitled “Visual Communica-
tions” describes the many state-of-art
features that make CCTV equipment
ideal for a variety of important appli-
cations.

VST STSTEMS

OUR LINE
IS EXPANDING...

For complete details write:
960 Industrial Ave.

Palo Alto, California 94303
(415) 321-5165

TYPE 110
8 Level Video Multikeyer

TYPE 310
Quad Colorizer

TYPE 410-411-412
Color -Sync Generator

TYPE 510

For
More
Facts

On Ads
And New

Universal VDA-PDA
TYPE 1010 Products

Video Noise Meter Use
TYPE 1020

Line Select Scope Adaptor Our
TYPE 1.500 Reader

Coming Soon!

Service

Card
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Electric Rain Gauge

Now you can report minute-by-minute rainfall amounts
and not get wet! This new, low cost, remote-reading
gauge shows announcer rainfall accumulations in 1/100
inch increments. Transmitter can be located several
hundred feet away and is completely automatic—needs
no service or attention. Ask for Spec. Sheet, Model

525, Free.

Also, a complete line of
Texas Weather Instruments

Electronics, Inc.
P. O. Box 7225B
Dallas, Texas 75209

Model 525
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FREE ALARM CATA

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

mountain west alarm
¥ 4215 n. 16th st., phoenix, az. 850
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PROFESSIONAL SERVIGED

VIR JAMES

CONSULTING RADIO ENGINEERS
Applications and Field Engineering
345 Colorado Blvd.

Phone: (Area Code 303) 333-5562

DENVER, COLORADO 80206
Member AFCCE

RALPH E. EVANS ASSOCIATES

Consulting Radlo Engineers
AM - FM - TV - CATV - ITFS
3500 North Sherman Bivd

MILWAUKEE, WISCONSIN 53216
Phone: 414-442-4210

WANTED (Cont.)

WANTED TO BUY: USED COLOR QUAD HI
BAND VTR AND NORELCO 70 CAMERA. Call
collect (212) 586-3693, or write Mr. A. Neil, 424
West 45th St., NYC 10019, 1-74-3t

WE NEED YOUR HELP! Pepperdine University
students are building an F.M., station from scratch.
Financial help and studio equipment needed. Any
aid appreciated. Box 697, 24255 Pacific Coast
Highway, Malibu, Calif., 90265. 1-74-2t

DONATION WANTED to non profit college (tax
deductible) - small FM transmitter and antenna for
educational FM radio station. Call collect Ed Beli,
(904) 743-2400, Jones College, Jacksonville, Fla.,
Ky i 2-74-1t

EQUIPMENT FOR SALE

EQUIPMENT FOR SALE CONT.

BUILD YOUR OWN TV AND RADIO PRO-
DUCTION EQUIPMENT. Easy, inexpensive,
(mostly I1C). Plans or kits: Special Effects
Generator,  Automatic Logger. Vertical Interval
Video Switcher. Solid State Lighting Board, Preset
Audio-Vidco Board. Preset Lighting Board, Crystal
Controlled Wireless Mikes with matching receivers.
Subsonic Tone Control for audio tapes. 8MM SOF
Cameras and Projectors. Distribution Amplifiers
(Sync. Video. Audio). Audio Contro! Boards
(Studio & Remote) Proc-Amp with compensation
and regenceration for adapting Helical Scan VTR's
to broadcast standards. PLUS specialized corre-
spondcnce courses in Telephone Engineering
($39.50). and Integrated Circuit Engineering ($49.
50). Plans from $5.95 to $15. SUPER CATALOG
plus ycars updateing of new devices Air Mailed
$1.00. Don Britton Entcrprises. PO Drawer G.
Waikiki, Ha. 96815, 4-73-12t

SMITH and POWSTENKO

Broadcasting and Telecommunications
Consultants

2000 N Street, N. W.
Washington, D. C. 20036
(202) 293-7742

SESCO, Inc.

47 NICHOLS AVENUE
P. O. BOX 518

(208) 378-2137

FRIDAY HARBOR,
WASHINGTON, 98250

BLASSIHED

Advertising rates in Classificd Scction arc 15¢ per
word, cach inscrtion, and must be accc np nied by
cash to insurc publication.

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

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

Classificd columns are not open to advertising of
any products regularily produccd by manufacturers
unless used and no longer owned by the
manufacturcer or a distributor.

WANTED

WANTED: All surplus broadcast cquipment
especially clean AM. & F.M. transmitters,
contractors, capacitors, Surpluss Equipment Salcs,
2 Thorneliffe Pk. Dr. Unit 28 Toronto 17, Ont:
Canada. 1-73-tf

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

MOTORS FOR SPOTMASTERS
NEW  Puaps hysteresis  synchronous motor HSZ
20.50-4-470D  as used in serics 400 and 500
machines. Price $39.00 cach prepaid, while they
last. 90 day warranty. Terms check with order
only, no COD's, Not recommended for Tapccaster
series 600 or 700.
TAPECASTER TCM, INC., Box 662,
Rockville, Maryland 2085t
1.72-TF

ONE STOP for all your professional audio
requirements.  Bottom  line oriented. F, T. C.
Brewer Company, P.O. Box 8057, Pensacola,
Florida 32505. 7-71-tt

HELIAX-STYROFLEX. Luarge stock—bargain
prices—tested and certified. Write for price and
stock lists. Sierra Western Electric, Box 23872,
Ouakland, Calit. 94623. Telephone (415) 832-3527.
1-73-t¢

SURPLUS MICA AND YACUUM TKANSMIT
TING CAPACITORS. Large stock; immediate
delivery. Price lists on request. SURCOM
ASSOCIATES, 1147 Venice Blvd., Los Angeles,
Ca. 90015 (213) 382-698S. 5-73-12t

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

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

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

CARTRIDGE TAPE EQUIPMENT—Rebuilt. New
paint, heads, flywheel, pressure roller, belts, ete.
Spotlessly clean and thoroughly tested. 30 day
money-back guarantee, 90 day warranty. Also
contact us for discounts on new equipment and
accessories,. AUTODYNE, Box 1004. Rockville,
Maryland 20850. (301/762-7626). 7-72-tf

TELEMATION WEATHERSCAN Model TMW-
97, fully equipped, less than 2 years old, extra
camera. Contact John Dennis, General Manager
Sunflower Cablevision, 7th & New Hampshire,
Lawrence, Kansas 66044, (913) 841-2100.  1-74-2t

MOTOROLA MICROWAVE Freq. 7.1-8.4 GHz.
Broadband for color TV Xmission. Xmitter freq.
deviation '+ 3 MHz at 60 Hz-5 MHz. Revr video
response +0.5db from 50 Hz to 5 MHz. Xmtr Bay
$750 ea., Revr Bay $750 ea. Radio Research '
Instrument Co.. Inc. 3 Quiney St., Norwalk, Conn,
06850, Tel. 203-853-2600. 1-74-tf

RCA MI1-40790-AZ AIRBEARING HEADWHEEL
assembly $600. I'vC VIDEO HEADS for 800, 900
machines $75.00. RCA style VIDEO JACKS new
$2.50 each. You supply panels & save. Send that
P.O. today. Norman Gillaspie, Box 2124, Monterey,
Calif. 93940. 1-408-375-7424. 1-74-3t

VACUUM CAPACITORS: MMC1500, $150.00;
MMC3000. $200.00; MMCS000. $350.00. Light-
ning arrcstors, feedthru, 10 amps, $50.00. Hus-
bands. 6626 Talmadge. Dallas 75230. 2-74-1t

EMPTY REELS: Ncw 1/4". 5" clear plastic with
3" center. $30.00 case of 200. Accurate Sound
Corporation. Box 2159, Garland. Texas 75041,
Telephone 214-278-0553. 2-74-1t

100 WATT UHF TV TRANSLATOR Emcee
model U-HTU-100-D. Slightly used less than 6
months. Channcl 24 in., channel 18 out can be
retuned. New cost $7.000.00. Available immedi-
ately for $2,500.00. Frontier Engineering Corpora-
tion, P.O. Box 265, Florham Park., New lJersey
07932. (201) 822-3030. 2-74-1t

SERVICES

BROADCAST CRYSTALS: Frequency change, re-
pair or replacement of oven types; also new
vacuum types. A wise engineer keeps a dependable
spare crystal handy: if you don't have one contact
us. Repair and recalibration service for AM and
FM frequency monitors. 30 year5 in business!
Eidson Electronic Co., Box 96, Temple, Texas
76501. Pho. 817-773-3901. 1-74-tf

FREQUENCY MEASURING SERVICE —
WE'RE #2 — MONITOR REPAIRS — MOBILE
UNIT — covers Northern 2/3 lll., Eastern lowa.
Eastern Minn., Southern 2/3 Wis., Western Mich.,
and Western Ind., monthly. Radio Aids, 528
Ravine Ave. Lake Bluff, Illinois 60044, (312)
234-0953. 2-74-tf

TOWER MAINTENANCE: erection, painting,
maintenance and strobe lighting. Anywhere eastern
USA, Triangle Towers & Antennas, P.O. Box 705
Louisburg, N.C. 27549 919-496-2934 2-74-4¢

1000 BUSINESS CARDS, raised printing, $7.95
postpaid. Catalog 25 cents. Cardcrafters, Box 1,
118-BE!. Framingham, Mass. 01701. 2-74-1t

REQUIRE June, August, September, and Decem-
ber issues of Broadcast Enginéering for the year
1969. Contact: Okanagan Broadcasters, Box 100,
Kelowna B.C., Canada 2-74-1t

February, 1974

2 RCA TT10AL Transmitters with Sideband ﬁlters-

and Input equipment. Excellent working condition,
$15,000 each; $25,000 for both, plus some spares.
WHDH-Boston, 617-288-5000. 2-74-1t
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HELP WANTED

HELP WANTED (CONT.)

MOVE UP frem your present job in broadcast
engineering. We handle all engineering jobs and
openings coast to coast. Send full resume confi-
dentially now. The AMPS Agency, 11661 San
Vicente Blvd., Los Angeles, Calif. 90049 8-73-tf

IMMEDIATE OPENING for a TV-FM broadcast
systems design engineer. Qualifications include a
knowledge of communications and broadcast engi-
neering tundamentals, FCC Rules and Procedures,
and an ability to write technical reports. Rapid
advancement for the right man. Submit resume
and starting salary to: W. J. Kessler Associates,
2929 NW 13th Street, Gainesville, Florida 32601.

2-74-1t

WANTED, TV STUDIO ENGINEER with st
phane {o assist in maintenance and run shifts at
switcher. Lots of room for advancement with
growing midwest station. Write T. Koenig, Box
1072, Columbia, Mo. 65201. 2-74-1t

AEI is looking for highly professional sales repre-
scntatives for our sales force. Experience in TV
cngincering with ability to design and develop
CCTV and audio systems and/or sales experience
in related technical field. Call or send resume to:
Paul Dark, V.P.. Alexander Electronics, Inc., 1820
Wyandotte. Kansas City, Mo. 64108, 816/474-6656

2-74-2t

CHIEF ENGINEER/TECHNICIAN for 4,000 sub-
seriber 50 mile CATV System in Caribbean. 1VC
Color studio equipment, Jerrold and Anaconda
cable plant. Must be willing to relocate. Knowledge
of French language preferred but not mandatory.
Send resume and salary requirements to: Frontier
Engincering Corporation, P.O. Box 265, Florham
Park. New Jersey 07932, (201) 822-3030. 2-74-1t

NATIONAL
SALES
MANAGER

P
TELEVISION
LIGHTING

The producers of the
most prestigious line of
lighting equipment for tele-
vision and motion pictures
offer a challenging and
lucrative position for a dy-
namic executive. Applicants
should have strong appro-
priate experience.

Extensive travel will be
required. An attractive sala-
ry and excellent benefits
are offered.

Comprehensive replies,
including salary require-
ments, should be submitted

to: Mr. Lawrence Kellermann
Vice President Marketing & Sales
Strand Century Inc.
20 Bushes Lane
Elmwood Park, New Jersey 07407
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Broadcast
Sales
Specialist

Telemation, the total systems
company, has an opening for a
broadcast sales specialist for
the Southeast region of the U.S.
Excellent opportunity for a
broadcaster with a good know-
ledge of studio systems. We're
looking for a rare individual who
has high initiative, excellent
communications skills, can
train, can sell and understands
the broadcast market. If this de-
scription fits you, and you'd like
the challenge of a fast-growing
company, get in touch with
Claire Sorensen, (801) 487-5399
or send a letter with your quali-
fications to P.O. Box 15068, Salt
Lake City, Utah 84115. We are
an equal opportunity employer.

Telemation, Inc.
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TECHNICAL SPECIALIST: Two excellent open-
ings now exist for Technical Specialists in the area
of Educational Television at the State University of
New York at Butfalo.

Assistant Televislon Engineer — Translate campus
communication needs into appropriate engineering
rcquircments; design complex campus-wide televi-
sion systems: research and evaluate equipment
specitications; ability to diagnose electronic prob-
lems in regard to the repair and maintenance of
sophisticated electronic systems and equipment;
hardware assembly, installation and performance
checkout of campus-wide TV systems; teach
faculty and students (ability to articulate and
interact) concepts involved in the operation and
utilization of television equipment and in the
production of instructional materials; schedules
productions, playbacks and personnel; supervises
full-time and part-time assistants.

Technical Specialist — Research and evaluate
cquipment specifications; ability to diagnose elec-
tronic problems in regard to the repair and
maintenance of sophisticated electronic systems
and equipment; hardware assembly, installation
and performance checkout of campuswide televi-
sion systems; teach faculty and students (ability to
articulate and interact) concepts involved in the
operation and utilization ot television equipment
and in the production of instructional materials.
Both the above positions require a Degree and/or
demonstrated work experience ranging from 1-3
years for the Technical Specialist to a minimum of
3-5 years and a First Class Radio Telephone
License for the Assistant Chief Television Engineer.
Interested individuals should submit a resume
complete with salary requirements to: Kenneth
Kavanagh, Jr., Chief Engineer, Rm. 22 - Foster
Annex, SUNY at Buffalo, Buffalo, New York
14214 2-74-2t

TRAINING

PASS FCC EXAMS with Ameco books. Each book
contains FCC questions plus simplified answers
plus FCC-type exams and answers. 3rd class 90c,
2nd class $2.25, Ist class $1.50. Free catalog.
Ameco Publishing, 314G Hillside Ave., Williston
Park. N.Y. 11596. 8-72-f

www americanradiohistorv com

TRAINING CONT.

EARN YOUR ELECTRONICS DEGREE by
correspondence. G. 1. Bill approved. For free
brochure, write Grantham School of Engineering
Information Desk, 2000 Stoner Avenue, Los
Angeles, Calif. 90025. 8-72-tf

CHIEF ENGINEER—Experienced Chief needed
for AM SKw eight tower DA-111 and Class A
automated FM. Located in midwest town of
15,000. Very good salary with excellent equipment
and working conditions. Send resume, references,
and salary requirements, Write to: Broadcast
Engineering, Box 297, 1014 Wyandotte St., Kansas
City, Mo. 64105. 1-74-2t

FIRST PHONE through tape recorded lessons at

home plus one week personal instruction in
Washington, DC. Atlanta, Boston, Dectroit, New
Orleans. Minncapolis, Scattle. Denver. Portland,
Los Angeles. Proven results, Our 17th year
teaching FCC license courses, Bob Johnson Radio
License Preparation. 1060D Duncan. Manhattan
Beach, Calif. 80266. Phone 213-379-4461.  1-69-tf

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

PASS FCC first and second class cxams with new
21 lesson. 430-page course. Starts  with  basic
clectricity. Over 600 FCC-type. multiple-choice
questions and sample exams included. No previous
technical knowledge required. Commercial Radio
Operator Theory Course, #¥5-01. Only $S5.95.
Amcco Publishing, 314G Hiliside Ave.. Williston
Park, N.Y. 11596. 8-72-tr

SITUATIONS WANTED

VTR-VIDEO experienced first phone with over 7
years on Ampex VRI1200 and Norelco-GE color
cameras. Seeking a creative positicn involving the
production of programs. Prefer to work for vitr
facility or big station producing programs. Willing
to relocate. Write to: Box 298, Broadcast Engineer-
ing. 1014 Wyandotte St.. Kansas City, Mo. 64105,

2-74-1t

Send Your Tips
And Exchange
Items to BE.
Yes, We Pay
Top Prices.
This Is Not

A Contest

This Is Our
Annual Policy

BROADCAST ENGINEERING
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Performance

Studer
A-80

===m\

Mechanical
Timing Accuracy *01% *0.1%
oy ?gg Fluttec | _5 08 rms | ~0.07 rms
Electronic
Frequency
Response 30-18K Hz | 30-18K Hz
i5ips +2dB + 2dB
Signal-to-Noise
15 ips— €3 dB 62 dB
Two Track Unweighted
04% 2 HD | —1.0%
Distortion @ 500 Hz. [ @ 1K Hz,
Peak Operating
Record Level
Price $3.395 $6.670

For More Details Circle {2) on Reply Card
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Eureka! A complete remote and studio production console for a fraction
of what you’d expect to pay for a console with comparable features and
performance! Simply purchase a new Shure M675 Broadcast Master and
the extremely popular Shure M67 Professional Microphone Mixer. By com-
bining these two units*, you get inputs to handle microphones, turntables,
phone lines and tape machines — with cuing provision on line and mag-
netic phono inputs. Result? A versatile low-noise, low-distortion broadcast
production console for in-studio, remote, and standby assignments; a
complete CATV console; a studio production console. All for $325.80! For
complete technical data, write:

Shure Brothers Inc. . ®
222 Hartrey Ave., Evanston, lllinois 60204 W Skr-HURE
In Canada: A. C. Simmonds & Sons Ltd. - i
*Each model is also available separately: M67 — $169.20 net; M675 — $156.60 net.,
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