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THE MODEL PCL-505
AURAL STUDIO-TRANSMITTER LINK

From the pioneers in solid-state aural studio-transmitter links (STL) comes an all
new system — the Model PCL-505. Monaural and composite versions of the PCL-
505 are available to fulfill all requirements. The composite approach, a single link
for stereo, was a Moseley firstt Even quadraphonic stereo has been considered in
the design of this system. Modular construction is used throughout the transmitter
and receiver and greatly simplifies routine service and maintenance. True direct
frequency modulation, first used in the Moseley PCL-303 STL, assures the maxi-
mum possible performance. For the international broadcaster, the PCL-505 is avail-
able for operation in all common STL bands from 148 MHz to 960 MHz. Request
Bulletin 250 for full details on this outstanding system.

Visit us in Booths 4 and 5 during the NAFMB Convention
in New Orleans and see the PCL-505 STL.

MOSELEY ASSOCIATES, INC. | LU CASTLIAN DRIVE 17

SANTA BARBARA RESEARCH PARK ;gtngﬁggggﬁﬂgggfggﬁgsELEY
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For those who don't already know LIDU EXPEeCT * Encoder Enhancers and Video

it, besides manufacturing color and Switchers.

monochrome television gameras for more From Let us serve your processing

a variety of end-user markets for COHU equipment needs as well as provide
nearly a quarter century, Cohu also N you the TV camera to do the job.
produces a broad line of Studio Proc- For further information please
essing Equipment including—Sync contact your local Cohu Sales En-
Generators + Dot Bar Generators o2mnc UJou gineer or Cohu, Inc., Electronics
Pulse Distribution Amplifiers « Video qet it Division, P.O. Box 623, San Diego,
Distribution Amplifiers * Subcarrier Dis- California 82112, Telephone: (714)-
tribution Amphfiers - Video Encoders 277-6700. TWX: 910-335-1244.

SEE US AT NREB BOOTH 46 & 47

COHU SALES OFFICES:

REW ENGLAND Bedford, MA 617-275-0370 « NEW YORK Florham Park, NJ 201-377-6636 » WASHINGTON, 0C 301-556-3061 » GREAT LAKES Oes Plaines, 1L 312-624-4422 « NORTH CENTRAL STATES Lincaln, NE
402-487-2900 »« SOUTHEAST Orfando, FL 305-896-4881 « ROCKY MOUNTAIN Oenver, 0 303-573-8835 « TEXAS Ariington 817-461-1707 « NORTHWEST Mercer Island, WA 206-232-3550 « CALIFORNIA San Diego
714-278-8831, Thousand Oaks 805-492-1898, Cerritos 213-926-7002, Palo Alto 415-326-0280
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BROGDCaST

The technical journal of the broadcast-communications industry

17

Telephone Multiplex. Telephone multiplex techniques have
been refined for a variety of applications by common carriers and
microwave users. By using these developments, the broadcast
engineer can better utilize his existing facilities, conserve
spectrum and increase the station’s return on investment. J.
Walter Johnson.

24

Antenna Pattern Shaping. Special pattern shaping in the
design of antennas make possible efficient coverage of difficult
service areas. The antenna described in this article was
designed to serve the Los Angeles basin from Mount Wilson.

36

The Audio Engineer As A Professional. The writer passes
along professional approaches to recording sessions that help
improve the image of the station and the engineer. Todd
Boettcher.

42

Introducing The 1480. An innovative waveform monitor is
introduced to the industry. It features greater CRT brightness,
accurate internal standards, and functions that assist the
engineer in waveform identification and comparison.

Departments

About the Cover
. Direct Current ........... 4
The Plcture shows a 1480,- Industry News . .......... 10
.descrlbed on page 42 of this SBE Journal . . . . 14
issue - an _all-new waveform Cable Engineering . . . . . CE-1
monitor. 'Plcture courtesy. of New Products . .. ... .. 48
TekTronix —and = station Globecasting . ........... 51
KWG-TV, Portland, Oregon. Ad Index . .. 54
Classified Ads . .......... 55

Copyright, 1974, Howard W. Sams & Co., Inc. All Rights Reserved: Material may not be
reproduced or photocopied in any form without written permission of publisher.
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BORDERLINE GENERATORS

STARTING WITH A NORMAL KEY SIGNAL,
THE GVG BORDERLINE WILL

PROVIDE ABLACK BORDER AROUND
A MATTED TITLE OR

PRODUCE A DROPSHADOW EFFECT ON
LETTERING OR TITLING OR -eesememeemrenees

PRODUCE OUTLINE LETTERING FROM
A SOLID TITLE SOURCE

DESCRIPTION

~ Grass Valley Group Borderline Generators are used to add borders to captions and titles
from camera video signals or character generators. The added borders greatly inhance the in-
sert visibility, and are particularly effective in situations requmng a white insert into a pre-
dominantly. white scene,

Model 3271 is for use W|th GVG 1400 Series swutchmg systems and 900 Series special ef-
fects equipment. The keying circuitry in the special effects amplifier is utilized for the inserting
function, thereby enabling effects such as wipe key between bordered inserts.

Model 3272 is for use with special effects equipment of other manufacturers. It provides
a widened key signal output which can be connected to the external key input of most special
effects systems. The widened key output, together with a slightly delayed (H and V) title vndeo
3|gnal is used to achieve the border effect,.

‘Model 3273 is a complete system which provides bordered inserts into a composite video
signal, such as at the output of a switching system. The unit is entirely self-contained and re-
quires no horizontal or vertical driving signals.

Borderline Generators are available for NTSC, PAL, PAL-M, and CCIR standards.

THE GRASS VALLEY GROUP, INC. AA

A TEKTRONIX COMPANY

Station Plaza East 4419 Van Nuys Blvd, Ste 307 1644 Tullie Cir, NE P.0. Box 482 125 So Wilke Rd
GREAT NECK, NY 11021 SHERMAN OQAKS, CA 91403 ATLANTA, GA 30329 MABANK, TX 75147 “ARLINGTON HE{GHTS,
{516) 487-1311 (213) 990-6172 {404} 634-0521 {214) 887-1181 IL 60005

' {312) 394-1344
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DIRECT CURRENT
FROM D. C.

October, 1974

by Howard T. Heads

OTP VHF TV Channel "Drop-In" Plan Still Under Study

The Commission continues to analyze the "plan" prepared by the
White House Office of Telecommunications Policy -(OTP) for the
addition of approximately 65 new VHF TV channel assignments in
the nation's top 100 markets (see 4/74 B.E.). All of the new
assignments proposed by OTP would be at substandard spacings
from existing stations, in many instances by very substantial
distances. = FL) | : f '

A number of factors have complicated the Commission's attempts

to study the OTP proposal. For one thing, OTP has continued to
revise many of the technical details of the plan, including the
criteria used in determining the availability of assignments, and
in many instances changes have been made in the channels proposed
to be assigned in the various markets., Also, OTP based many of
its proposed assignments on specific transmitter sites and OTP
has changed many of these sites in an attempt to establish the
workability of specific proposals. In.most cases, these trans-
mitter sites are far removed from the cities 1nvolved and from

- other TV transmitters serving the market.

There have already been some requests by individual UHF licensees
to implement specific proposals. The United Churches of Christ '
(UCC) has urged the Commission to adopt the plan as a whole, and
has chided the Commission's staff for various aspects of its
engineering analysis of the proposal. The plan has drawn fire
from existing stations, both VHF and UHF, the former fearing.
widespread interference as a result of the substandard spacings,
while UHF licensees contend that the plan undermines UHF TV
broadcastlng just at a time when UHF operatlons are beginning to
enjoy reasonable success.

FCC Administrative Law Judge in Novel Decision

In a decision believed to be the first of its kind, an FCC
Administrative Law Judge (previously called Hearing Examiner)

has proposed to deny two competing applications for a new FM
broadcast station in West Virginia. Although the proposed denials
are based in part on non-engineering matters, the judge also '
concluded that the applications, each for a Class B station,
proposed height and power well in excess of that required to :
reach the intended service area., Class B FM stations are,required
to operate with a minimum ERP of 5 kW with a maximum restriction
of 50 kW. For effective antenna heights above 500 feet above :
average terrain, a power reduction below 50 kW is required. No

- (Continued on-page 6)

y o | i | "~ BROADCAST ENGINEERING
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Can't see
the forest

for the trees?

If the few proverbial trees bearing certain
names are hiding the many broadcast equipment
possibilities from you, we urge you to step out and
examine the whole forest. These days none of us
can afford to buy by maker’'s name alone. The
woods are full of brand names, old and new, and
we again invite you to glance through a few pub-
lished features of high powered FM transmitters
bearing popular names. ..

Manufacturer GATES CCA COLLINS RCA SPARTA
& Model FM20H3 FM25000D/DS 831G-1B BTF20FE1 625A
Power Output 21.5Kw  27.5Kw 22.5Kw 20Kw 25Kw
Driver as

Auxiliary No Yes No No Yes
Capability

Automatic

Power No No No No Yes
Control

VSWR

Protection No No No No Yes
Size of 42" W 38" w 68-15/16"7 W 482" W 34" W
Largest 78" H 76" H 71" H 777 1 75" H
Cabinet 32%” D 34"D 27427 D 324D 252" D

Note the considerations that even a quick com-
parison can reveal. For instance the Sparta 25 kw
FM transmitter, due to its modular construction
in smaller cabinets, is easier to transport and in-
stall in any location, yet through thoughtful design
it offers far superior accessibility. APC and VSWR
protection may be available at extra cost on some
models listed, but on our 625A they are standard.

Making equipment decisions today can be more
difficult than ever, with such a thicket of names
and claims to choose among. Only careful, detailed
comparison should guide your choice, and surely
our hrief chart above gives reason for you to in-
quire further of all manufacturers. Evaluation of
claims in depth will best serve your interests.
And ours.

Start now by getting full, exact specifications on
Sparta FM transmitters, AM transmitters, audio
equipment and Spartamation systems and com-
ponents. We want you to write or call us collect,
today, for the Sparta equipment information
you need.

We're in the business of You.
S BPARITA

ELECTRONIC CORPORATION

5851 Florin-Perkins Road, Sacramento, Ca. 95828
(916) 383-5353 - Telex \377—488 + Cable SPARTA
a Subsidiary of 2. Cetec Corporation

October, 1974
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an ECONOMICAL Choice!

With the MAXI-

$10,795

The MAXI features 16 inputs and the mini has 10. All
inputs may be composite or non-composite. Four
busses are standard but when combined with an
*“QBQS” (one bus quad split) the capabilities of an 8
bus system is attained. The keyer is down-stream to
the effects enabling wipes (or Quads) to be done
behind ALL keys including chroma keys. Other
STANDARD features are; a program channel proces-
sing amplifier, an internal blackburst-color matte
generator, a 12 pattern programmable special effects
generator, a positioner and a spotlight, a cutbar,
program and preview output switching, “‘split handles”
on mix and effects, a 3-input keyer with a rate
adjustable “‘blink” feature. All this plus more, much-
much more! Ask any one of over 50 satisfied users of
the ADC 556.

OPTIONS?

Not many but there are a few—an RGB chroma keyer,
Audio-follow-Video, and OBQS, Pattern modulator,
longer control cables.

AIVIERlCAN DATA CORPORATION
) —
AMERICAN OATA CORPODRATION AN AIRPAX.CUMPANY

315 WYNN DRIVE, NNW. P.0.BOX 5228 HUNTSVILLE, ALABAMA 35805 TEL. 205-837-5180

ADC SOUTHEAST ADC SOUTHWEST ADC MID-ATLANTIC ADC NORTHEAST ADC WEST
205-837-5180 713-941-7272 301-460-1454 617-237-2600 213-387-7756

For More Details Circle (4) on Reply Card
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INFOMAG, the largest independent manufacturer of magnetic
recording heads, is now supplying audio, cue and erase replace-
ment heads for Ampex VR 1000, 1200 and 2000 video recorders.
We're doing it in less time than anyone else, and at less cost.

These are exact replacement assemblies, except ours have im-
proved signal characteristics, providing more uniform perform-
ance throughout the full frequency

spectrum. INFOMAG VR-type replace-

ment heads also feature an all-metal

face, in place of your current epoxy

construction, to give you longer head

life.

Delivery is the fastest in the industry,

and ioan asssemblies are available to

keep your VTR on the air.

There is an alternative INFOMAG

' Write or phone for details.

= INFOMAG

B \rORMATION MAGNETICS CORPORATION
2873 Metropolitan Place/Pomona, Calif. 91767/(714) 593-7461

For More Details Circie (6) on Reply Card
October, 1974
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INOUSTHY NEWS

SMPTE Studies Code System

Piggybacking identifying or code
signals on television broadcast
signals as now transmitted has
challenged engineers and technolo-
gists and the Federal Communica-
tions Commission, with extensive
attention given by the Society of
Motion Picture and Television
Engineers. More than a year of
studies by the SMPTE and techni-
cal communications from the
SMPTE to the FCC have been
published to set forth difficulties
with certain proposals for transmit-
ting coded patterns in the television
picture area. There was an exten-
sive test of effects on home receiver
image areas, analysed by age of sets
and by color/black-and-white.

A 48-page reprint from the
Journal of the SMPTE is available
at no charge upon request to the
Society’s Headquarters, 862 Scars-
dale Ave., Scarsdale, NY 10583.
On-going search for a solution is
now in the hands of JCIC Ad Hoc
Committee on Television Broadcast
Ancillary Signals chaired by Robert
A. O'Connor (of CBS Television
Network) representing NAB. His
initial report appears in the Journal
of the SMPTE for December 1973,
pp. 1017-1020. This is also avail-
able upon request to the SMPTE.

An important activity in the
search for a code system is a full
day of discussion to evaluate the
business needs and requirements

TELCO 80/90 Automatic
Telephone Message Systems

Automatic — that describes our telephone message systems. They're ideal
for your news room to provide fully automatic or manual announcement
and/or message recording. Connects two SPOTMASTERS to your

phone for unusual operating medes — such as two announcements in
sequence. Let us show you all its automatic features.

Phone

BROADCAST ELECTRONICS, INC.
8810 Brookville Road, Silver Spring, Md. 20910
301-588-4983

| I

1

For More Details Circle (7) on Reply Card
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planned for the SMPTE Technical
Conference at Toronto, November
10-15, under the chairmanship of
R. ]J. Zavada, who wrote the report
on the home receiver image area
test. Full details will soon be
released by the Society.

RCA Exhibits At
International Show

RCA Broadcast Systems demon-
strated its newest color TV cameras
and video tape recorders, including
portable units that virtually equal
studio equipment in performance,
at the International Broadcast Con-
vention Sept. 23-27 in London.

The exhibit marked the first
European showing of RCA’s new
TR-600 compact video tape re-
corder, a quadruplex machine that
features many automated functions
for simplified operation.

New circuitry and packaging
have reduced the TR-600's weight
to 700 pounds—about half that of
predecessor models — and its size
to three feet wide, two feet deep
and five feet high. The recorder will
be available in three versions, for
operation in the PAL, SECAM or
NTSC color standard. The PAL
machine was demonstrated at the
London convention.

A second video tape recorder
demonstration featured the TR-
70C, the company’s top-of-the-line
system, operating in the Quad Il
tormat. Quad II is the designation
for a group of proposed modifica-
tions to 625-line video recording
systems.

The principle proposals are in-
tended to improve machine perfor-
mance, provide a second program
audio channel, and to reduce costs
through operation at 7%z inches per
second tape speed, half the normal
rate.

Additionally, RCA operated its
portable TPR-10 video tape re-
corder which is credited with pro-
ducing in-the-field program tapes
that are equivalent in picture qua-
lity with those made by larger
studio systems.

BROADCAST ENGINEERING
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SMPTE Ready For
Toronto Conference

Exhibit space for SMPTE’s Equipment show in
Toronto has recently gone on sale according to an
announcement by SMPTE Exhibit Chairman Robert
Dexter, O.E.C.A., Toronto.

The exhibit is being held in conjunction with
SMPTE’s 116th Technical Conference at the Four
Seasons Sheraton Hotel, November 10-15. This is the
first time the SMPTE has met in Toronto since 1961,
although there were two highly successful conferences
in Montreal in 1965 and 1971.

The SMPTE will have 78 booths available for
exhibits at the Four Seasons Sheraton. A wide range of
professional motion picture and TV equipment will be
on display. The price of a 8 ft. by 10 ft. booth is $600
(8480 to SMPTE Sustaining Members).

The Exhibit will open on Monday, Nov. 11 at 5:00
p-m., with an Open House sponsored by the exhibitors.
From that point, the exhibit will run through 6:00 p.m.
Thursday, Nov. 14. Admission to the exhibit will be by
conference registration badge or by an exhibit pass,
available from exhibitors or at the registration desk at
the conference.

A crowd of more than 3,000, representing all facets
of the motion picture and television industries, is
expected to attend the exhibit.

For further information about the SMPTE Equip-
ment Exhibit, and the’ Technical Conference, please
write to SMPTE, Att: Conference Coordinator, 862
Scarsdale Ave., Scarsdale, N.Y. 10583.

Pre-Sunrise
Power Reduction

In our June issue we ran an article on pre-sunrise.
What we didn’t do was to show how the power division
ratio would look for 250, 500, and 1000 Watts. For
those of you who would like to try the arrangement
described in the article, here is your reference chart,

1 2 3 4 S 6
TRANS- POWER POWER, R R
MITTER | DIVI- [ POWER| TO |DUM- AN-
POWER SION TO AN- MY TENNA
WATTS | RATIO DUMMY TENNA OHMS | OHMS

1000 19/1 950 S0 S3 1009

S00 9/1 450 S0 56 504
| 250 4/1 200 S0 63 252

Power reduction data to 50 Watts for various
transmitter power outputs. Load to transmitter with
resistances shown 50 Ohms.

October, 1974

“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 ? Well, if you're Richard Kihn of Anahuac, Texas,
you learn electronics with CIE. As he telis 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, Iinc., 1776 E. 17th St., Cleveland,
Ohio 44114,

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

/W MAIL COUPDN TODAY FOR FREE BOOK
(il , |

CI Cleveland Institute
Eall of Electronics, Inc.

]

|

|

it 17776 East 17th Street, Cleveland, Ohio 44114 |

| Accredited Member National Home Study Council |

I - | Please send me your FREE book, |
1 " i‘M “"How To Get A Commercial FCC License.” {
I Name !
: (piease print) ‘
| Address i
| |
| City |
| |
| State Zip Age |
l Veterans and Servicemen: :
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The Color

Video Digitizer

e e e e

Here’s a new low-cost A/D video
digitizer that gives you high quality
real-time conversion of color TV or
other video bandwidth waveforms.
Only $2300 in onesey-twoseys, it's
also available in OEM order lots at
substantial discounts.

FEATURES:

Conversion rates to 15MHz
e 8-bit (1in 256) resolution @ 75 Ohm,
1V full scale input ® Precise track-and-
hold performance e Balanced ECL

output drivers e Differential ECL strobe
input @ Easy-to-fix PC card construction
e Converts NTSC or PAL color signals

e Has a companion D/A converter for
only $700 to ensure system
compatibility.

Data sheets are available. And our
reps will be delighted to arrange a
demo. Call or write Biomation, 10411
Bubb Road, Cupertino, CA 85014.
Phone: (408) 255-9500.

TWX 910 338 0226.

biomation

For More Details Circle (9) on Reply Card
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Fewer parts...

fewer problem

‘A=-2

broadcast cartridge

Ribs are molded into the flange —
no pencil leads
to break and jam.

Try one free

In the broadcast cartridge world, the simpler the
better. That's why the design of the audiopak A-2

No top wire.
Reloading’s easier.

Tape guide is
an integral part of
the cartridge base

—not glued in—
to insure accurate azimuth control.

your free sample and more information on the
audiopak A-2 broadcast cartridge, write on your

eliminates parts that can give you trouble.

The lessons learned from our years of experi-
ence developing the world’s leading 8-track car-
tridge have been applied to our audiopak A-2. The
result is a more durable, more reliable broadcast
cartridge. And because we manufacture the entire
product — from tape to packaging—we can assure
you of the highest possible quality control.

We're so sure we have the best product on the
market, we want to prove it... at no cost to you. For

company letterhead to: Capitol Magnetic Prod-
ucts, Division of Capitol Records, Inc., 1750 North
Vine St., Los Angeles, Calif. 90028. Attention:
Marketing Manager, Professional Products.

O CAPITOL MAGNETIC PRODUCTS
) A DIVISION OF CAPITOL RECORDS, INC
Capitole |05 ANGELES CALIFORNIA 90028
REG ImOF CRI A MEMBER OF THE EaI GROUP

TM GF EMI LIMITED

For More Details Circle (10) on Reply Card
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Replace

{Mercury

Vapor

Tubes
|IDirectly u
with s

WIRKINSO

[Silicon Rectifier
Stacks!

Because...

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

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

O 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 —85 F to +158 F.

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

(0 No warm up is necessary . . . in-
stantaneous operation!

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

| O 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:

WINKINSEN

IELECTRONICS, INC.

1937 MacDADE BLVD. @ WOOQDLYN, PA. 13094
)

SQOCIETY OF BROADCAST ENGINEERS. INC

P O Box BB123

SBE Fellows

In each of the next several issues
of Broadcast Engineering, as in the
past three issues with the cooper-
ation of the publisher, the qualifi-
cations and experience of one of the
SBE Fellows will be presented. In
this issue we have selected Charles
Hallinan who served two terms as
President, two terms as Executive
Vice President, and later served for
several years as Executive Secretary.

At the present time Hallinan is
an Engineering Sales Representa-
tive for CCA Electronics,
Gloucester City, N.J. Previous to
that he was Chief Engineer for a
number of years for WKOP AM-
FM, Binghamton, N.Y. It was while
in that position that he founded
Chapter 1, Binghamton, N.Y., the
first SBE chapter, and served as its
chairman. Shortly after, he was
elected to the position of Executive
Vice President of the SBE.

He was elected to the grade of
Fellow in 1971. His petition reads:
“For the many years of devoted
service to the Society of Broadcast
Engineers, Charles Hallinan, Senior
Charter Member #99, is hereby
proposed for the membership grade
of Fellow. Through his efforts the
Society grew from a few hundred
members and a few local chapters
to over 1200 members and 18 active
local chapter.”

Progress of the SBE under the
influence of Charles Hallinan was
substantial. Some of the things he
has been instrumental in bringing
about were mentioned in previous
issues of other SBE Journals and in
newsletters to members, Charley is
not typical of the VIP; he is an
extremely modest, hardworking
man, preferring to stay somewhat
in the shadows as far as publicity is
concerned. However, he never
ceases to extol the benefits of
joining and promoting the SBE. He
played a significant part in forming
virtually every early chapter of the
SBE.
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Indanapolis. Indiana 46208

Chapters In The Making

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

The 2nd Annual Mini-vention is
scheduled for October 11th in cooper-
ation with -Chapters 2 and 22 at the
Owego Treadway, Owego, N.Y. Larry
Taylor of WENY TV is coordinator of
this program. This is an all-day event
with equipment exhibits.

Chapter 2: Northeastern Pa.
Chairman: Paul Evanosky
Pittston, Pa. 18640

Chapter will cooperate with
Chapters 1 and 22 (see above) on
October 11th Mini-vention.

Chapter 9: Phoenix, Az.
Chairman: Leo Anglin
Phoenix, Az. 85001

Last announced meeting, reported
in previous issue, was July 19th.
Program was presented by Tektronix.

Chapter 11: Boston Mass.
Chairman: Ross B. Kauffman
Needham, Mass. 02192

Chapter met on May 21st at WGBH
TV Studios when the present officers
were re-elected for another 1-year
term. Officers are: Chairman, Ross. B.
Kauffman, WCVB TV: Vice Chairman,
Mike Goldberg, WGBH TV; Secre-
tary-Treasurer, Steve Cohn, WSMW.

At this meeting the chapter also
announced details of the Mini-vention,
to be called “Min-Con 74", which will
be held November 1st and 2nd at the
Sheraton Yankee-Drummer Inn,
Auburn, Mass. There will be 60
booths which are available to manu-
facturers and others associated with
broadcast engineering services on a
first-come, first-served basis.

The location at the Auburn-
Worcester Interchange, Rt. 12 inter-
section of [-290, was selected for the
convenience of motorists. Technical
papers to be presented include one by
Max Thomas of Kaiser Television on
UHF-TV Transmitters, and Lionel
Wittenberg, WSMW-TV on Eco-
nomics of Strobe Lighting for Towers.
Further information available from
Mike Goldberg at WGBH-TV, Boston.

BROADCAST ENGINEERING
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Chapter 15: New York, N. Y.
Chairman: John M. Lyons
Woodside, N. Y. 11377

Members and guests met on
Thursday August 8th at the WQXR
Presentation Theater, New York
Times Building, 229 West 43rd St., to
hear Dean Sargent, Consultant, talk
about Broadcast Practices and
Measurements; his discussion
centered on understanding the latest
F'CC rules and regulations on the
taking of field measurements as a
general practice. A question-and-
answer session followed. Sargent is
an independent consultant in broad-
cast engineering.

Chapter 22: Central New York
Chairman: Mort Miller
Syracuse, N. Y. 13214

The chapter is cooperating with
chapters 1 and chapter 2 in sponsor-
ing the Mini-vention on October 11th
at the Owego Treadway Inn, Owego,
N.Y. No summer meetings were
scheduled.

Chapter 25: Indianapolis, Ind.
Chairman: Joe Missick
Indianapolis, Ind. 46202

The July meeting of the chapter
included a tour of the facilities of Ft.
Benjamin Harrison. No further infor-
mation was received up to press time
except a report that Harold E. Ennes
has been making excellent recovery
after having been stricken ill just as
the tour was to start. Those who wish
to send a card may forward it to
Ennes at 1175 Parkway Drive, Beech
Grove, Indiana 46107.

Chapter 26: Chicago, lll.
Chairman: Bradley Anderson
Chicago, Ill. 60680

On July 23rd, at Omega Recording
Studios, 20 West Hubbard St., Bill
Raventos of Electro-Voice presented a
program on the New Developments in
Microphones, including the small “Tie-
Tack” Electrecs. Further information
on future Chicago chapter meetings is
available from Brad Anderson, 996-
7912; Jim Grinnell, 263-0800, Ext 223;
Bob Churchill, 729-5215, and Ken
Steininger, 598-5838. Chapter sustain-
ing members include Telemation Pro-
ductions; Mike Dyer, Distributor;
Rich Engineering; and Swiderski
Electronics.

Chapter 32: Tucson, Az.
Chairman: Hobart J. [Bart]
Paine
Tucson, Az. 85717

The August 16th meeting, held at
KOLD-TV Studios, featured Mr.
Frank Santucci, Senior Product
Manager, Ampex, Redwood City,
Calif., who demonstrated the VPR-
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7900 and the TBC-800 digital time
base corrector. Bill Roh of Roh’s
Initiated arrangement of the program
which was made possible by Don
Bowdish of Ampex field service.
Results of election, held in July, are:
Chairman, H. J. “Bart" Paine, Univ.
of Arizona College of Medicine; Vice
Chairman, George Nickle, KOLD-TV;
Secretary-Treasurer, Charles
Glickman, University of Arizona,
College of Engineering; Board
Member, Armand Sperduty, N.R.A.O.

Appointed as Director of Programs
is Eugene Stough of KUAT-TV; and
as Director of New Memberships is
Bill Roh, Roh’s Inc.

It was noted that the chapter

enjoyed a 400% increase in member-

ship in the past year.

Chapter 33: Southwestern Ohio
Chairman: John McNally
Cincinnati, Ohio 45219

The chapter was officially chartered
and a $100 rebate check received to
cover “seeding” expenses. Information
on future meetings is available from
Chairman McNally at 1511 Woodview
Lane, Hamilton, Ohio 45013.

Chapter 34: Albuquerque, N.M.
Chairman: Guy D. Smith
Albuquerque, N. M. 87110

The chapter received official notifi-
cation from SBE Headquarters office
of its charter along with a check for
$100 to cover ‘‘seeding’ expenses.
Information on future meetings will
be available from Guy D. Smith,
Chairman, KRZY/KRST, 2401 Quincy,
N.E., P.0. Box 3280, Albuquerque, N.
Mex.

Louisville, Kentucky
Chairman: Charlie Kendall
Louisville, Ky.

The May meeting, with Charles

Kendall as presiding officer, featured
a demonstration of the P.B.S. Satel-

lite Antenna. John Ball gave a
description of the antenna and told
the locations of the Canadian Satel-
lites Guide I and Guide II. Tom
Reeves gave a technical description of
the receiver needed to receive and
process the signals from the satellites.
Reception was good but with some
local interference from AT&T land
facilities. Paul Kelly was chairman for
the June 19th meeting which included
a tour of the KET facilities with the
main point of interest being the
Ampex RA-4000 Automatic Program-
mer and how it is used to speed the
editing of video tape programs.

... your Broadcast Studio will
really be off limits when Fideli-
pac’'s new Studio On Air Light
is lit. Its brilliant red lettering
on jet black background can
be seen even in the brightest
ambient light conditions. Face

plate made of unbreakable
Plexiglas®, comes complete
with lamps and mounting hard-
ware. Measures 5” high by 10”
long by 214" deep. Available
now from your Fidelipac dis-

tributor for just $28.95

[

FIDELIPAC'

3 Olney Ave., Cherry Hill, N.J. 08034
(609) 424-1234

Fidelipac is a registered trademark of TelePro
Industries Incorporated

Plexiglas is a registered trademark of Rohm
and Haas Company
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SHINTRON

MODEL 315 NTSC COLOR SYNC GENERATOR

® Ruggedized Dual Access Modules.

® Built-in Phase Adjustable Subcarrier DAs.
® 4 sets of Outputs.

e Fully digital, temp-compensated clock.

e ® Professional specs.

SPECIAL EFFECTS GENERATCRS, SWITCHERS, VIDEQ PULSE & AUDIO DAs.

617-491-8700
144 ROGERS ST., CAMBRIDGE, MA 02142
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WHEN
WANT AN
IMAGE
THAT’'S
EASY TO
LOOK AT.

IINASCIENCES

IMAGE
ENHANCERS

n 700 33 gp g
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T
The famous leaning tower of Pisa, central Italy, is 180 ft. high and 14 ft. : Lf_____;_‘

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.

{”l .I

Your Image doesn’t have to lean the wrong way! THE MODEL 444, VIDEO = 0 :
ENHANCER, increases the clarity of monochrome television pictures at a most ' =

>R Y P MODEL 444 ‘
economical price.
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Bowling
Indy, Pocono and Riverside
The Belmont, Preakness, Derby
College football’s greatest games

Motorcycle
racing Baseball

NFL
championship Hunting

games and fishing
Billie Jean King and World Team dennis
Notre Dame football highlights
Greatimoments indioxing

Masters, Open and PGA
Surfing

3650 hours of sports programs a year for $750

This is truly an exciting new sports concept—ALL Sports/ALL Day. A complete
cable television program package. With pre-sold advertising. Space for local TV
spots. Free promo campaigns. These sports and more—exclusive to your system.

INTERESTED? CONTACT:

CONTINENTAL COMMUNICATIONS, INC.

56 Haddon Avenue, 3rd Floor, Haddonfield, N. J. 08033 Phone: 609-428-5170
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Temperature
effects on the system

By Kenneth Wayne

The hot summer is over and
CATV technicians are relieved
because the cooling weather will
eliminate many cable system
problems. Many, but not all.

The temperature effects on cable
systems is a year-round problem.
The most notable and quickest to
remedy is the center conductor pull-
outs in the dead of winter. This
happens when there is an extreme
drop in temperature and has its
worst effect on improperly con-
structed or maintained systems.
Center conductor pull-outs will con-
tinue to recur until the aerial con-
structed system is rectified with a
good relashing job, satisfactory ex-
pansion loops, and good quality
connectors.

The temperature effects on cable
systems of a continuing nature are
most prevalent during the period
from spring through fall. The obvi-
ous problem being temperature
variations and atmospheric con-
ditions causing poor signal propa-
gation and reception.

The first place to start elimi-
nating problems would be at the
head-end. When the temperature is
in the area of egg cooking time on
the sidewalks, the inside of the
head-end building on the rocky
butte above timberline can also be
hotter than.....! That problem
should be eliminated with air con-
ditioning. That is where the signal
is being processed and that is where
it should have the opportunity to be
at its very best.

The office personnel can possibly
make do with a fan to blow the hot
air around as perspiration has a
cooling effect when it evaporates
from the body. Electronic equip-
ment generates its own heat with no
way to cool itself lower than the
ambient temperature, and combin-
ing these generated temperatures
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with Mother Nature’s warmth ulti-
mately leads to rapid deterioration.
The head-end should be at a ther-
mostatic controlled temperature.
With a constant cool temperature,
the equipment that operates 24
hours a day, every day, will
function longer and more efficiently
and not require costly, unnecessary
maintenance.

Problems can also occur with
cable when it is extremely hot. The
cable lengthens as the temperature
increases simply because metals
expand with heat.

There are four dissimilar metals
hanging on poles of a cable system.
The messenger of galvanized coated
steel, the coaxial cable shield of
aluminum, the center conductor of
copper, and the stainless steel
lashing wire. All the metals have
different rates of expansion and
contraction. Throw in the black
poly jacket and the white foam
dielectric and we find there is a lot
of movement going on between the
shady alleys and sunny streets.

Now, consider the temperature
of, say 60 degrees at midnight and
the surface temperature of 160
degrees at 2:30 in the afternoon
sun. It is certain that somewhere,
something is going to give. Usually
it is the lashing wire that breaks
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and that eyesore should be fixed as
soon as it is noticed because that is
where you may find yourself on
Christmas Eve, fixing the center
conductor pull-out when it's 20
degrees below zero!

We find, too, that the system has
gained a vast amount of footage on
a very hot day. This gain has made
the distance between amplifiers
longer and the cascade of the sys-
tem is at the top of the list of
priorities. System engineers have
determined the proper spacing of
amplifiers with acceptable toler-
ances utilizing different sizes and
types of coaxial cable.

With proper spacing, utilization
of AGC, the correct compensators,
good construction practices, and
lots of luck, the subscribers at the
extremities should have just as good
pictures as the head-end. They will
if the system levels are maintained.
But, if trouble calls come in from
the end of the line, subscribers
complaining of weak, snowy pic-
tures and the TV looks good at the
head-end when it’s 100 degrees in
the shade, then probably the system
isn’t compensating for the streached
out cable.

If the cable only expands 1 per-
cent on a system plant of 100 miles,
that adds an additional mile to the
system. That could mean more
amps are needed if that expansion
in the cascade of the system hasn’t
been compensated for. (Not to men-
tion, the thermal noise...the random
motion of electrons in the whole of
the system that have become more
active in the heat...the signal to
noise ratio, and the noise relations
in a cascade of identical amplifiers.)

Over the years, technicians have
found that the biggest problem of
amplifier failure in the heat of
summer is the individual amplifier
power supplies burning out. This is
caused by the plain fact that it gets
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downright hot in those little
weatherproof, airtight equipment
housings and power supplies gener-
ate a vast amount of heat. Reflec-
tive colors and finned alloy cases
are helping to eliminate the prob-
lem, along with advanced tech-
nology. A good technician can find
the weak power supplies and re-
place the modules before they fail.
If only he had the time and wasn’t
trying to chase down the sporadic-E
co-channel interference.
Sporadic-E

Of all system problems, the
hardest to explain is the occurance
of sporadic-E co-channel inter-
ference. The subscriber is sitting
down in the old easy chair on a
pleasant evening ready to watch
the six o’clock news on channel
two. All of a sudden, little horizon-
tal bars show up in the picture.
They may immediately vanish only
to reappear as big black bars that
wipe out the picture. Maybe the
picture will start rolling and there
will be an audible high frequency

whistle, only to disappear again. It
can happen for just a second or two
on one channel or last for days on
several channels. What is it?

Simply put, this type of co-chan-
nel interference is skip. It originates
at a minimum of 500 miles to a
maximum of roughly 1500 miles for
a single hop. I have heard people
say of this phenomenon that they
have seen pictures from clear across
the country show up on their sets.
Not only that, but the reception was
better on the skip transmission
than on the local.

The severe co-channel sporadic-E
interference that shows up usually
in the late afternoons (though it can
occur anytime of the day) occurs
most often in the spring and fall.
This type of co-channel is limited to
the low-band only (2-6) and any
other co-channel interference on the
high-band or co-channel of a pro-
longed nature is from signal pro-
pagation of a local source. That
source could be as much as 300
miles within range of the receiver

1002 MICIDUILAVR
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MODTEC solid state Series M monitors offer the most
advanced design in video monochrome monitors available to

date.

The 100% modular chassis consists of five individually

shielded circuit modules that plug in directly from the rear of

the chassis.

This unique and exclusive feature simplifies and

speeds necessary maintenance with minimum down time, All
plug-in circuit modules are common to 9, 12, 15, 19, and 23"

CRT’s.
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depending on the terrain of the
country.
At The Head-end

Little or nothing can be done
about minimizing the effects of
sporadic-E interference. It is some-
thing we must cope with as long as
transmissions are received over the
air. But, if you are having problems
with co-channel on the high band,
almost any good technician or engi-
neer can, at least, minimize that
co-channel if the co-channel is get-
ting into the system at the head-end
and is not just scattered here and
there within different parts of the
system.

Sporadic community interference
can be caused by MATV systems
located within close proximity to
receivers on CATV such as in
apartment complexes. It can be
caused by translated signals gaining
backdoor entrance right into the
subscriber’s set. Local signals car-
ried on the same channel as the
broadcaster without a frequency
change can show up as two signals
at the receiver. Most of these
problems can be eliminated with
proper shielding of equipment or
isolating devices. It is obvious
though, that there is nothing that
the system can do to repair
unshielded tuner wiring without
infringing on the local TV repair-
man. You can show the customer
that it is not really cable problems
as much as it is receiver problems
by showing him a picture with a
portable test set. That doesn’t cure
his problem, but he, at least, will
know that it is not the cable.

In the part of the country where
I live, the major signals are picked
up nearly 100 miles away. Much of
the terrain is rugged mountainous
areas sweeping down to rolling
prairies and valleys mixed with
rivers, lakes, snowcapped peaks,
and irrigated fields. Beautiful coun-
try, yes, but not ideal for signal
transmission. The mixtures of air
temperatures, thunder and elec-
trical storms, just plain clouds, and
even dust storms show the effects
on the received signals. When these
atmospheric conditions exist and
they are happening 30 or 80 miles
away between the transmitter and
the head-end, it definitely is diffi-
cult to explain to the customer.

So, it isn’t really the extreme
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PRRRENAT

His biggest problem was getting the job.

When John was hired five years ago he had good skills but I was
apprehensive about his working here. The first thing I thought of was our
workers’ compensation rates. And then there was the question of how he
was going to get around, how he’d get along with the other employees, and if
he’d be too sick to handle the job on a daily basis.

Let me tell you he’s worked out just fine. He’s done his job well, my
workers’ compensation rates have actually gone down, and he’s sick less
than anyone in the whole place. You know, in the beginning I thought I was
doing the guy a favor; now I’ve found that John has really done me one.

By

The President’s Committee on Employment of the Handicapped
The School of Visual Arts Public Advertising System
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temperatures that cause most sys-
tem problems, but rather the rapid
changes of temperatures. These
changes affect the weather which
can cause interference, materials
which fail because of rapid deterio-

ration, and signals that are blocked
and diffused. We can keep ahead
of the equipment, but the atmos-
pheric conditions we have to try
and explain away.

NDUSTRY NEWS

Public Access

A Tong thought-of concept in
public access cable television is
being tested at the country’s first
fully active, bi-directional dual
cable communications system, Big
Valley Cablevision, Inc., owned by
Continental Cablevision, Inc.

In what may prove to be an
innovative step forward, Big Valley
is giving complete responsibility for
the operation of its public access
channel to the community. “We
feel involvement is the real key to
success in public access cable-
casting”, says Executive Vice Presi-
dent Raymond E. Joslin, “and it’s
our hope that the more responsi-
bility the community actually has in
the operation of the channel, the
more involved they’ll want to get.”

While still in the planning stage
in 1972, Big Valley decided to
construct the S00 mile system as six
separate but interconnected “hubs”
the boundaries of which were deter-
mined using school, political and
census tract information. Each of
the six hubs has the potential of
inserting and distributing informa-
tion to its hub or all six hubs from
an access center centrally located.
To encourage use of this potential,
the company will purchase and
maintain portable videotape and
editing equipment and a time base
corrector.

The next step was to call a
meeting of representatives from
approximately 60 ethnic community
organizations so they could learn
more about public access and the
company’s plans for the free public
access channel. Out of that meeting
came a seven-member steering
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Being Tested

committee charged with the re-
sponsibility of setting up the
election of an advisory council
which will establish a charter and
operational procedures for **The
People’s Television Channel.”” It
was then decided by the steering
committee that the council will
consist of twelve members, seven of
which will be the highest vote-
getters in each of the following
ethnic categories: American Indian,
Black, Caucasian, Chinese, Filipino,
Japanese and Mexican-American.

As Big Valley Cablevision, Inc.
prepares to initiate local origination
programming this fall, the steering
committee is moving ahead with its
plans for election of the advisory
council and formation of the
“People’s Television Group’’, an
organization which, if successful,
will truly put the “public” in public
access cablecasting.

Two-Way Tests
Begin In Denver

Two University of Denver units
have begun designing an experi-
ment to use two-way cable tele-
vision to tell viewers more about
social services and their local
governments. Such interactive
systems enable viewers to respond
or question a central information
source via television cable networks.

DU is one of seven universities or
non-profit research organizations to
win a $100,000 grant recently from
the National Science Foundation to
design such an experiment.
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The University of Denver Re-
search Institute’s industrial eco-
nomies division and the mass
communications department will
work with the city of El Segundo,
Calit., Hughes Aircraft Corp.,
Teleprompter subsidiaries and the
Los Angeles educational TV station.
El Segundo’s two-way cable system,
the most advanced in the U.S. will
be the basis for design of the
experiment,

The project will be concerned
with citizen government communi-
cations systems which can provide
feedback to local officials, and
citizen information systems, in-
cluding provision of information on
social services.

NFS expects to support from one
to four of the experiments being
designed under the recently-
announced grants, according to
Paul I. Bortz, senior research
economist and project director for
thg University of Denver participa-
tion.

The experiment being designed
by DU researchers will seek in-
formation on cost, audience inte-
rest, impact of programming, and
problems of governance in such
interactive television cable com-
munications, Bortz said.
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The Federal Communications
Commission should not adopt rules
to govern cable television franchise
expiration or cancellation, or the
continuation of service when either
occurs, according to comments filed
independently by five staff members
of the Cable Television Information
Center.

W. Bowman Cutter, the center’s
executive director, and staff mem-
NOt TO bers Edwin A. Deagle, Jr., Stanley
Gerendasy, Susan C. Greene and
Change John C. McGuire filed the com-
Franchise ments in response to the FCC’s

notice relative to an inquiry on the
Rl.lles advisability of adding specific rules
to Section 76.31 (a) (3).

The group told the commission
that *“The disruptions and dis-
locations that may occur upon
expiration or cancellation pose
local problems, to which local
solutions should be devised.”
Additionally, they said in cases
where local franchises do not deal

CTIC
Asks FCC

{Continued on page CE-8)

WITH THE
NASCO VIDEOTYPER

Live or video tape programming. Insert titles in
existing video tapes with simple typewriter style
operation. Displays up to 16 lines of copy in easy
to read characters. Supered titles and special
effects. Buiit in sync generator. Price—just $1,795.
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Fort Atkinson, Wis. 53538
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the PRICE of

COLOR monitors
has just
DROPPED!

Installing a VACC model A-1 optical
isolator circuit in your 12, 15, 17, 19 inch
Sony TrinitronT color receiver converts it
for use as a high quality color monitor
while still retaining the receiver function.
Installation takes less than one hour by an
experienced electronics technician. The kit
includes one printed circuit board and
mounting hardware. When using a hot
chassis receiver as a monitor it is neces-
sary to use heavy isolation transformers
and circuitry which adds to the weight, size
and cost of the receiver/monitor. To elimi-
nate these disadvantages, VACC uses the
latest in techneology....electro optical isola-
tors. The devices use light emitting diodes
and photo transistors to transmit video and
audio information over light beams to ths
hot chassis circuit in the set.

Electro-Optical Isolators sometimes called
optical couplers are unusual devices. Al-
though their internal operation is optical,
their input and output are striclty elec-
tronic. Since electro-optical isolators get
rid of unwanted ground loops, they can
eliminate most causes of noise when in-
stalled at the input of your TV receiver.
Their inherently high isolation voltage,
which is on the order of thousands of
volts, permits them to interface well with
Sony TV receivers that have no power
transformers.

Besides easy installation and low cost,
VACC’s Electro-Optical 1solator Kits im-
proves overall performance of your TV
receiver by providing better power-line iso-
lation than traditional six to eight pound
isolation transformers. Ground loop prob-
lems are eliminated between in-coming
video signals and chassis permitting multi-
ple monitor loop thru on sets using the
isolator. You retain your receiver function
and add monitor capability.

Now Available! Model A-1-A isolator for 19" Sony.

FOR NEW STANDARDS IN VIDEO AIDS
" THINK VACC”

®
VIDEO AIDS corporation of colorado

112 West 4th Street, Loveland, Colorado 80537
phone (303} 667-3301
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with these issues state law governs
the respective rights and liabilities
of the parties, “‘and any political
consequences that may result will
be felt locally.”

The four noted that state and
local laws also govern franchise
renewals and any negotiations
involved in that process. ‘“‘To
require every franchise to include
procedures for negotiating renewals
may well conflict with local law,”
they said.

The filing observed that reim-
bursement of an original franchisee
when a change of ownership occurs
at the expiration of a franchise may
be illegal in some jurisdictions.

The group also declared that
arbitration may in some instances
be a proper alternative to judicial
proceedings in order to determine
system value upon expiration or
cancellation of a franchise, but it
should not be uniformly required
by federal law.

The four told the commission
that the problem of disruption of
service upon cancellation of a
franchise is not a widespread one.
They noted that this rulemaking
was initiated by the FCC’s desire to
prevent disruption of service to
subscribers and to prevent eco-
nomic damage to cable operators
who are unable to successfully
negotiate a guarantee of receiving
fair value from a new franchisee if
renewal is denied. However, “We
suggest that such an approach
draws the Commission into as-
suming responsibility for the sound-
ness of local policymaking, a result
which is directly contrary to its
stated goal of sharing regulatory
responsibility with local franchising
authorities,” they stated.

“*The Commission should take
note of the increasingly responsible
attitude with which local govern-
ments approach cable franchising,
and encourage them to continue to
do so by leaving them some of the
important policy choices for which
they will be held accountable in any
event,” they concluded.

The Cable Television Information
Center, a part of The Urban
Institute, is a private, nonprofit
advisory group which assists local
governments in the development of
cable television in the public
interest.

CE-8

WEW PRODUGTS

Transmission Line
Test System

Accurately measure telecom-
munications transmission line return
loss and discontinuity position with
the new Scientific-Atlanta Model 1691
Fault Locator.

The magnitude and exact location
of faults caused by bent, crushed,
corroded, misaligned, broken, or
otherwise damaged transmission line
is obtained rapidly and directly. The
Model 1691 is used for quality assur-
ance measurements during installation
or as a preventive maintenance check
on operating waveguide and coaxial
systems. Return loss can be measured
over a 60 dB dynamic range and with
a distance display resolution of 0.1
foot over a 500-foot range.

Resultant echo distortion is easily
obtained from these measurements.
Units cover the frequency ranges of
1.7 to 11.7 GHz.
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Digital
Clock/Calendar

Chrone-log is pleased to announce a
new digital clock/calendar featuring
standby power capabilities for up to
several hours during power failure.
The instrument will operate from
either 115 V or 230 V AC, 50—400
Hz.

Several time base selections are
offered including an internal line-
synced multivibrator which will free-
run at .01% stability during power
failure, several internal crystal oscilla-
tors with stabilities as precise as
10-7/week, or external customer
supplied frequencies.

Buffered TTL ecompatible BCD
outputs are provided in positive or
negative logic and either parallel
and/or character serial (bit parallel)
format. The clock/calendar features
an attractive dot-formed shaped-
character LED display.
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Underground
Equipment
The Ditch Witch R30 has become
the newest member of the Ditch
Witch line of Modularmatic under-
ground equipment.
The Modularmatic conecept com-
prises a basic vehicle which, by using

wwWw americanradiohistorv com

interchangeable socket-mount mod-
ules, has the capability of performing
many varied underground job func-
tions.

Components available for the
Modularmatic R30 include three
different trenching modules, a vibra-
tory plow, combo, utility backhoe,
reel carrier, clean-sweep broom,
hydraulic boring unit and hydraulic
breaker.

The original 30-horsepower R30
trencher first was marketed one and
a half years ago. It was redesigned to
fit into the Modularmnatic concept and
joins the R40 and R65 Modularmatics
to cover the field from 30-horsepower
to 65-horsepower.

The Modularmatic R30 is available
with either a 30-horsepower air-cooled
gasoline or 36-horsepower liquid-
cooled diesel. It is a four-wheel drive
vehicle built on a rigid one-piece
frame and has full hydraulic control of
all modular components and opera-
tional functions. Travel speed during
trenching and plowing is controlled
hydraulically. A four-speed transmis-
sion is used for mobiling and provides
a selection of four mechanical digging
chain speeds, plus reverse.
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Distribution Amp

A new, compact “Blue Chip” 40
MHz to 300 MHz trunk amplifier with
distribution and automatic gain con-
trol was announced today by TOCOM,
INC.

The new 300-TAD uses thin film
hybrid amplifiers designed especially
for CATV applications.

Preceding the trunk input amplifier
is a plug-in pad or cable simulator to
set input levels in the proper range
and a plug-in equalizer to adjust the
input slope.

Following the low noise input
amplifier is a diode attenuator for
automatic gain control, a plug-in
equalizer to adjust the output slope, a
diode slope pad for automatic slope
control, a plug-in low frequency filter
to attenuate all frequencies below 40
MHz, and the output amplifier for
additional gain and high output
capabhility.

Signal for the automatic gain con-
trol and automatic slope control is
sampled at the trunk output.
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BROADCAST ENGINEERING


www.americanradiohistory.com

Telephone Multiplex
For The Broadcaster

By J. Walter Johnson
Coastcom, Concord, Calif.

In recent years, the broadcast,
telephone and entertainment
industries have become more
specialized. Each has pushed to the
forefront of its particular tech-
nology, often neglecting to take
advantage of paralleled efforts in
closely related industries. An out-
standing example of this is the
limited use of telephone multiplex-
ing techniques in the broadcast
industry.

Multiplexing is the technique of
dividing a single broadband trans-

3815 Hz

mission facility, such as a cable or
a microwave baseband, into mul-
tiple narrower band channels. This
can be done in the frequency do-
main by frequency division multi-
plex (FDM), or in the time domain
by time division multiplex (TDM).
TDM is coming into greater use by
the telephone industry to increase
cable capacity, however, FDM
multiplex is by far the most com-
mon multiplexing technique and
also the most compatible with exist-
ing broadcast systems.

Of the several FDM techniques
used, single sideband (SSB) is the
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Fig. 1 CCITT group A multiplex frequency plan.

Management Highlights

Over the years, telephone multiplex techni-
ques have been refined for a variety of applica-
tions by common carriers and large private
microwave systems users. By utilizing develop-
ments in these related industries, the innovative
broadcast engineer can better utilize his existing
facilities, conserve spectrum and increase his
station’s return on investment.

October, 1974
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predominant method of generating
telephone multiplex channels.

Multiplex Generation

Telephone multiplex channels are
most commonly generated at 4 kHz
intervals in a 12 channel group
from 4 to 52 kHz or 60 to 108 kHz.
Higher density systems are gener-
ated by stacking five groups of 12
channels each to form a 60 channel
supergroup. Five supergroups are
combined to form a 300 channel
master group and so on, until 1200
or 1800 channels are loaded onto
one microwave carrier for trans-
mission across the country.

Figure 2 shows a block diagram
of a Coastcom SBC 700 CCITT
standard multiplex channel. The
voice signal is fed to an input
amplifier and onto a diode peak
limiter which is used to prevent any
unusually strong signal from over-
loading the microwave system.

The voice signal and the carrier
oscillator signal are fed to the
balanced mixer modulator which
nulls out the carrier and leaves
the voice information modulated
around the suppressed carrier fre-
quency. The output of the mixer is
a double sideband suppressed
carrier signal. The channel filter
selects the desired sideband, and
the demodulator simply reverses the
process.

An audio notch and low pass
filter are used to remove undesired
signaling tones or adjacent channel
crosstalk.

Multiplex Interface

It the channel is used for dial
telephone service or mobile radio
base station control, a termset and
signaling unit are usually required.
The termset serves to interface the
2-wire telephone switchboard or
radio control unit to the 4-wire
multiplex channel.

17
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The signaling unit is required to
multiplex the dial pulses along with
the voice signal. When the phone is
picked up, a tone is transmitted
and interrupted by the dial pulses.
There are three common methods
of signaling: The international
CCITT standard is an out-of-band
3825 Hz tone above the voice; Bell
Telephone uses an inband tone of
2600 Hz: and the new commercial
multiplex systems use the channel
carrier, which is restored and
pulsed to transmit the signaling
information.

Program Multiplex

On The Telephone Network

U.S. broadcast networks pio-
neered by the Bell System in the
1930’s and 40’s standardized
around a lower sideband S kHz
multiplex channel with a carrier
frequency of 88 kHz This channel
was designed to be carried along
with 600 to 1800 voice channels on
the national telephone network.

TV network audio transmission
in the United States followed the
same pattern while the video was
carried separately on a dedicated
facility. International standards,
developed in the 1950’s, called for a
10 kHz lower sideband channel
with a carrier frequency of 96 kHz.
Today, many emerging nations are
building their national broadcast
networks utilizing 15 kHz program
circuits, while in the U.S. a signifi-
cant number of smaller radio
stations still receive broadcast net-
work feeds transmitted via a 3 kHz
voice grade channel.

The filter and IC technology
developed in the 1960’s has reduced
the cost of both voice and program
multiplex by more than 60 percent
in the last decade, making it
practical to provide a 10 kHz pro-
gram channel with little or no loss
of voice channel capacity over
earlier 5 kHz designs. FM sub-
carrier sound diplexing techniques
developed for TV STL’s and inter-
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Fig. 2 SBC 700 multiplex channel.
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city microwave links, offer a high
performance 15 kHz program
circuit at a fraction of the cost of a
single sideband multiplex system
utilizing complex channel filters.

As of this date, subcarrier diplex-
ing techniques have found limited
application in land line common
carrier network service. However,
due to the favorable cost and per-
formance advantages of diplexing
the audio over the video on a single
satellite link, Canadian and U.S.
domestic satellite common carriers
have adopted these latest diplexing
techniques for TV audio and cue
channels.

Telephone multiplex systems
have a controlled dynamic range. In
order to prevent overloading the
long distance telephone network,
the peak audio is usually hard
limited 10 dB above average pro-
gram level. The 1,200 adjacent
channels also generate a noise and
crosstalk floor approximately 40 to
60 dB below average program level.
This notse floor is normally the
controlling factor in program
signal-to-noise on a national net-
work.

In order to overcome similar
limitations in the recording in-
dustry, audio engineers have
developed compandors (compressor-
expander) without most of the
drawbacks of the older telephone
compandors. These units have the
ability to take a 15 kHz program
channel with a 90 dB dynamic
range and compress it down to a 30
to 45 dB dynamic range before it is
delivered to the transmission
equipment. In this manner, peaks
which would normally heavily
distort are brought down well
within the linear region of the
multiplex transmission equipment.
Low passages, which would nor-
mally fall below the noise floor, are
lifted out of danger. At the far end,
the program material is faithfully
restored by a very linear expander
to its original dynamic proportions.

This same technology makes it
practical to provide very high
quality STL’s and long haul stereo
network intercities over otherwise

BROADCAST ENGINEERING
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Fig. 4 Typical broadcast STL.

marginal facilities.

Utilizing
Telephone Multiplex

Telephone multiplex techniques
can greatly increase the capacity,
return on investment and usefulness
of broadcast STL’s or intercities.
For example: FDM multiplex can
be used on a 960 MHz AM radio
station STL or intercity to provide a
program channel from 50 Hz to 10
kHz with voice multiplex channels
from 12-16, 16-20 or 20-24 kHz.
These multiplex channels can
provide remote transmitter control,
a service channel, two-way radio
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A XHi

i

Mz

Fig. 5 Typical VOV frequency plan.

control, intercity news relay, fac-
simile, data or teletype.

On multiple hop intercities, no
intermediate equipment is required.
By the addition of a nominal
amount of end terminal equipment,
the intercity system capacity can be
greatly increased. These same
techniques can be used on a 150 or
450 MHz remote pickup unit to
provide a remote control or cue
channel.

FM Station STL’s
Multiplex techniques can be
readily used on FM broadcast
STL’s by moving the voice channels

'VIDIFONT'

higher on the STL baseband. On a
parallel dual microwave stereo STL,
the program filter cuts off at 15
kHz and voice channels are placed
above 16 kHz. On a composite
sterco STL, the channels are placed
above 16 kHz. On a composite
stereo STL, the channels are placed
above 60 kHz.

TV STL’s

On a video link, some exciting
benefits are possible. Due to the
video interference on a TV STL
and the fact that the majority of
the baseband is used to transmit
picture information, it is necessary

The broadcasters’ choice.

Everywhere you look, discriminat-
ing broadcasters are turning to CBS
Laboratories’ Vidifont. You'll find it in
over 100 key stations of every affili-
ation around the country. And in other
principal markets around the world.
In fact, Vidifont has gained such wide
acceptance, it's become the interna-
tional standard of the industry.

The reasons? Maximum legibility

“for one. The character design of each

of our fonts is the result of long, care-

ful research. You get optimum height,
shape, thickness and spacing. And the
crisp, professional look.

Another reason is flexibility. Vidi-
font offers a range of standard fea-
tures second-to-none in the industry.

Finally, the most important reasons
of all. Vidifont electronic character
generators mean quality and

reliability.

For More Details Circle (15) on Reply Card
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Like to see Vidifont in actual on-air
formats? Just give us a call at (203)
327-2000. Ask for Vidifont sales.

CBS LABORATORIES

A Divisionof CBS Inc
227 High Ricge Road, Stamford, Connecticut 06905
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When you get Foothall

instead of Excedrin;

have you
gota

headache.

Switching the wrong inputs on-air removed when you hit the “take” or “tally” buttons.
isn’t just embarrassing— it can also be expensive. And besides telling you which source you're

And now it’s unnecessary. looking at, the 3M VSI can tell you which source

Because now you can keep your switching straight you're not looking at. When you lose an input, our VSI
—no matter how many inputs, how many monitors — reinserts sync and lets you know which source is down.
with the 3M Brand Video Source Identifier. It’s reliable, just what you need when you're

Qur VSI inserts up to 8 alphanumeric characters calling the plays.
(3 of them remotely programmable) into any 525/625 Write us for the name of your nearest 3M dealer
line composite video signal. This identification code and to arrange a demonstration. Or just call
appears on all picture monitors, but is-automatically (612) 733-9037 today.

VIDEO PRODUCTS Bm
Mincom Division COMPANY

3M Center, Bldg. 224-85, St. Paul, Minnesota 55101

Excedrin® is a trademark of Bristol Myers Co

For More Details Circle (16) on Reply Card
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to place the voice channels in the
upper region of the baseband
spectrum and devise a means of
isolating them from the video.

This has been accomplished quite
successfully with a broadband
voice-over-video FM subcarrier
diplexer, which can in turn be
subdivided with voice or program
multiplex channels. The FM sub-
carrier can be made immune to all
but the most severe amplitude and
phase nonlinearities in the micro-
wave system and provide a 10 to 20
dB noise improvement.

Interference to the video is
minimized since the subcarrier
presents a constant load to the
microwave which is independent of
the voice channel load fluctuations.
The noise and interference im-
provement of the FM subcarrier
allows it to be transmitted at a level
well below the video and, therefore,
insures that there is no interference
to the video or loss of video signal-
to-noise.

Figure 5 shows two SBC 415
program audio and one SBC 424
wideband voice-over-video FM
subcarrier diplexers in combination
to provide multiple program, voice
and data channels on a single STL
baseband.

Where a large number of pro-
gram channels are required and the
microwave capacity is limited, the
SBC 424 wideband subcarrier can
be multiplexed with SBC 502 single
sideband program channels. Two
subcarriers can be used to carry
four program channels by direct
modulating a left and right stereo
channel on each subcarrier from
0-15 kHz. The TV aural can then
be multiplexed from 32-48 kHz on
one subcarrier and the AM radio
station program from 32-44 kHz on
the second subcarrier.

Similar voice-over-video techni-
ques can be used on campus TV
cable systems for multi-channel
distribution of language lab mater-
ial, document retrieval, CRT dis-
plays, etc.

October, 1974

more than

inside this box

Infinitely adjustable Delay Unit makes
trimming coax obsolete.

The UN360 is the modern MATTHEY way
to time Studios /Remote Trucks /Video Equipments.

No Equalisers needed for Video use,
they are already built inside.

Data from-
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Bill Pegler phone (516) 628-8068

Television Equipment Associates

BOX 1381 « BAYVILLE, N. ¥, 11708

Video Tape Timer

REPLACES
MECHANICAL TIMER
ON

AMPEX
AND

RCA VTR'S

® Hour-minute-
second-frame display

e Bright LED readout

e All solid state

e Direct replacement on VTR

® Remote display option

RECORTECG, INIC.

777 PALOMAR AVENUE e SUNNYVALE, CALIFORNIA 94086 e (408) 735-8821
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television.

And television means some good news,
and some bad news. All of which means
being there.

S0 you've got to be flexible.
You've got to be portable.
And you've got to be ready-to-go.

Fernseh handheld camera systems are
lightweight and offer the speed and
portability you need for electronic
journalism, plusthevideoquality required
for television production
excellence.

The KCR-40 (shown
front and center) is
completely compat-
N Ible with our stand-
< ard KCU-40 and will
7 operate from that system's
electronics. You can roam 325 feeton a
quarter-inch cable, 2600 on a half. With
an additional 50 feet between the head
and back pack.

And if you're a real independent, the
battery operated KCN {shown with the
cameraman) is completely self-con-
tained and can be used in conjunction
with a portable VTR.

Both KCR and KCN systems use the
same camera head, which is the lightest
In its class, weighing as little asa 16mm
film camera.

Fernseh means television.
Television good news.

We'd welcome the opportunity to dem-
onstrate the superior capabilities of
Fernseh television equipment. A call to
your nearest office will bring any further
Information you require.

Saddle Brook, Headquarters
(201) 797-7400

Chicago (312) 681-5000
Houston (713) 688-9171

Los Angeles (213) 649-4330

FERNSEH

Robert Bosch Corporation
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Optimizing
vertical
coverage of

UHF-TV
antennas

Special pattern shaping techni-
ques in the design of television
transmitting antennas make pos-
sible the efficient coverage of diffi-
cult service areas. The antenna
described in this article was de-
signed to serve the Los Angeles
basin area from Mount Wilson on
channel 58. The topography of the
Los Angeles basin approximates the
shape of an ellipse approximately
25 miles wide and 100 miles long.

Mount Wilson is located on the
wide side of the ellipse, and has
clear line of site to almost all of the
service area. Because of the 5700
foot elevation, the depression angle
to such sites as Pasadena, Altadena,
La Canada, and other important
service areas is 5% to 12° below the
horizon. Special pattern shaping
techniques are required for cover-
age of these sites.

Elevation

Pattern Requirement

Figure 1 indicates the profile of
the service area from Mount Wilson
on a 220-degree true azimuth. It is
evident that the elevation beam
must be shaped to avoid the ap-
pearance of nulls in the pattern
from the horizon to approximately
13 or 14 degrees below the horizon.
It is also apparent that sites located
at greater depression angles are
progressively closer to the trans-
mitting antenna. Consequently, free
space attenuation will be propor-
tionately less.
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Until now FM diplexers couldn’t make it
through the noise on a long haul TV net-
work. Coastcom’s Active Tracking Filter*
changed all that. Now the full dynamics
of the Blue Funk’s music can travel coast-
to-coast on S.O.V. ™ (Stereo-Over-Video).

The active Tracking Filter creates a
narrow 30 KHz window constantly cen-
tered on the carrier of the diplexed FM
subcarrier. The Coastcom circuit reduces
the noise bandwidth as much as 10:1,
and utilizes only the top 35 dB of clean
carrier extending above the noise, pro-
ducing a full fidelity audio signal with a
65 dB S/N ratio.

It’s calied':“My
Dug My New York Concert On TV Last Night”.

Denver Baby

Because of the Active Tracking Filter,
Coastcom’s SBC 418 multiplex systems
achieve this advanced level of perfor-
mance at low cost and without the risk
of video interference from various digital
audio encoding techniques.

The Active Tracking Filter is a Coastcom
innovation with enormous problem-
solving potential in communications
multiplex applications.

Coastcom’s guys are the multiplex
specialists you've heard so much about.
You'll be hearing more.

* Patent Pending

COASTCOM

2346 Stanwell Drive ® Concord, California 94520
Telephone: 415/825-7500 ® Cable: COASTCOM
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- The proper beam-shaping tech-
niques will provide for this dif-
ference in free-space attenuation
and should be calculated to supply
approximately the same received
power to each television set regard-
less of distance and depression
angle. Such a pattern shape is
realizable and is called the cose-
cant-squared pattern. By taking the
distance between the receive site
and the transmitting antenna for
each depression angle, the required
pattern may be calculated and is
shown on Figure 2.

There are, however, some other
factors to be considered as well,
The requirement placed on the
Channel 58 antenna calls for a gain
of 15.7 dB over a dipole. The
azimuth pattern of this antenna
should approximate that of a
cardioid and give an azimuth
directivity of approximately 2.7 dB.
This means that the vertical dir-
ectivity should be 13 dB over a
dipole. To achieve such a gain, a
relatively narrow elevation beam
must be formed with a half-power
beamwidth of approximately 2.75
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or 3 degrees. Such a pattern is
drawn on Figure 2. Without any
beam shaping, the pattern will have
several nulls in the area of O to -15
degrees depression angle. These
nulls must be eliminated in order to
provide the proper service at those
locations where the nulls would fall.

In addition, an electrical beam
tilt of approximately 1-1/2 degrees
is indicated from the topography of
the terrain. Figure 3 shows such a
pattern with 1-1/2 degrees beam tilt
with and without the necessary null
fill. The required null fill is cal-
culated in the following manner:

For the required null fill, the

equation 150 1og  sin (3 4< )J

sin
is utilized. In the equation, e is the
half-power beamwidth, ¢ is the
beam tilt, and @ is the depression
angle. Using this equation, the
pattern in Figure 3 is drawn and is
utilized as a guide for the required
pattern shape.

Beam Tilt

Electrical beam tilt is easily
achieved on any line source by
designing the antenna with the
appropriate phase progression along
the antenna array. The design calls
for a phase front radiated from the
antenna so that it is orthogonal to a
straight line drawn between the
transmitting antenna location and
the point where the peak of the
main beam would fall. In other
words, the phase front should
exhibit an angle of 1.5 degrees with
respect to the axis of the antenna.

Null Fill-In

Several techniques may be
utilized to eliminate the undesired
nulls.

A. Unequal Power Division.

This technique calls for dividing
the antenna into two equal lengths
and feeding the segments with
unequal power. Some common
ratios are 30 percent and 70 percent
of the available power to the top
and bottom segments, respectively,
but other ratios may also be uti-
lized.

The disadvantage of this techni-
que is that it only fills in the first
null directly adjacent to the main

BROADCAST ENGINEERING
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If you waited for a portable color videotape
dream machine...

L} L]
He-re it lS! The incredible AKAI VTS-150 color videotape system—only 22 pounds light, yet fea-
turing automatic editing that smacks of magic! Start with our 5.76 pound camera with built-in everything —
servo controlled iris, automatic/manual aperture, built-in microphone, wide angle to telephoto 6X zoom
lens (F2 to closed), 300 line resolution, white balance switch, electronic viewfinder/playback monitor,
and two vidicon tubes for ultra sensitivity. Add our truly portable, battery powered videotape recorder/
playback with automatic editing, stop motion, and sound dubbing. Throw in a reel of inexpensive Va” full- |
color tape and you're ready to roll. Ordinary playback on TV monitor or regular color TV set—with a time
base corrector, commercial telecasts from field to air with incredible speed, and no processing along the way.

Put it all together, and you have a color videotape system that lets you tell it like it is, whoever you may be.
News, sports, medicine, communications. Now that you know, don’t keep it un-

der vour hat. Find your nearest AKAI video dealer, or write AKAI America, Ltd.,

2139 East Del Amo Boulevard, Compton, California 90220. Phone
(213) 537-3880. Video Department.
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We guarantee

the unique
individually tested

ARISTOCART

will deliver
a consistently higher
standard of voice and
music reproduction
than you'll get from
any other cartridge on
the market.

SPECIFICALLY:

Aristocart’s exclusive internal guidance
system delivers reel-to-reel fidelity —
20Hz to 15kHz — for the life of the tape.
Phase stability is better than 90° to
12.5kHz with any properly aligned
machine. Wow and flutter have been
minimized.

Every Aristocart cartridge is factory
tested before shipment for phase and
frequency response. We replace at our
expense for any malfuntion, however
caused.

believe your own ears
Switch to

ARISTOCART

A DIVISION OF WESTERN BROADCASTING LTD.
505 Burrard Street, Vancouver, Canada V7X M6
Tel.: (604) 687-2844

Distributors: US.A. — McCurdy Radic Industries
inc., BuffaloN.Y¥. — IGM, Bellingham, Wash. CANADA
— McCurdy Radio Industries Ltd., Toronto, Ont. —
L. A. Varah Ltd., Vancouver, B.C. GREAT BRITAIN —
Selkirk Communications Limsted, London, Eng. AUS-
TRALIA — Syntec Electronic Distributars, Pty., Castle
Cove, NSW.
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beam. Some second null fill-in may
be realized by choosing the antenna
segments to be unequal in length.
This design does not afford a great
deal of control and one major
disadvantage is that null fill-in will
occur, not only below, but also
above the horizon therefore wasting
energy by radiating it into un-
wanted directions.

B. Quadratic Phase Error.

A systematically calculated quad-
ratic phase error may be introduced
in addition to the linear phase shift
required for tilting the main beam.
The quadratic phase distribution
may be described by the expression:

/2
AL

where:A — the relative phase at

the distance | from the
array center.

¢ = maximum  desired
phase error at the
extremities of the array.

L = center-to-edge
length.

4= distance to port
from center of aperture.

This phase error will cause all
nulls appearing in the antenna
pattern to be filled in to varying
degrees. The amount of null fill-in
1s proportional to the phase error
and is readily controllable.

The major disadvantage of this
system 1s that, as a result of the
quadratic phase error, the main
beam will be somewhat broadened
and the antenna gain will be
reduced in proportion to the phase
error. Another major disadvantage
is that this is a symmetrical error,
thereby producing null fill-in not
only below, but also above the
horizon where null fill-in is not
required. As in the first case, power
will be radiated above the horizon
where it does no good and will be
wasted.
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C. Asymmetrical Pattern.

The above two techniques are
extensively used in television
antenna design, since they are
relatively simple. Not only are they
simple in the theoretical sense, but
also in physical realization. Phasing
is accomplished by means of feeder-
line length control and to solve the
unequal power-division problem, a
simple two-way power divider is
constructed. To achieve the maxi-
mum possible gain while retaining
the coverage required below the
horizon, an asymmetrical pattern is
required. This pattern would be
characterized by a low level of
radiation above the horizon, so that
energy would not be radiated into
unwanted directions and would
follow a cosecant-squared curve
below the horizon in the service
area.

A more precise control on para-
meters is required to achieve this
asymmetrical antenna pattern. The
design method utilized an iteration
technique but instead of the proce-
dure of calculating the pattern of a
hypothetical antenna, and changing
parameters until the results are
satisfactory, the required antenna
pattern is used as ipput and the
size and current distribution for a
given antenna pattern are cal-
culated. The method is called
pattern synthesis, and the pro-
cedure begins with specifying the
required antenna pattern.

The broken line in Figure 3
indicates the desired pattern shape
for this particular antenna. At
elevation angles above the horizon,
the radiation pattern is depressed
in order to conserve energy. From
the required beamwidth, it is easy
to estimate the antenna size which,
for the specific case under discus-
sion, is approximately 20 radiating
elements located approximately 1
wavelength apart. Utilizing this
number 20, strategically located

BROADCAST ENGINEERING
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data points are selected on the
desired antenna pattern and from
these points the required phase and
amplitude information for each
radiating element is calculated.
With this information, the actual
antenna pattern of such an array is
calculated by a computer to visual-
ize and predict the entire beam of
the antenna. For all 20 data points,
the calculated and desired patterns
will coincide. For other points there
are some deviations between the
desired smooth pattern and the one
that the antenna would actually
produce. In order to get a perfect
match between the desired and
actual patterns, an infinite number
of radiators would be necessary.
This is not possible, so the designer
must compromise between what is
achievable, with the given antenna
size, and what would be optimum
for the given situation.

The next design consideration is
the practicality of the calculated
phase and current distribution
along the antenna. In some cases,

QUALITY TALKS

FOR
KITE

Terrell Hilis, Texas

Continental’'s new 5/10 kW AM
transmitter is setting records for
acceptance. It has performance
and efficiency, with the cieanest
sound around. Listen to Continen-
tai: quality talks.

CONTINENTAL ELECTRONICS MFG. CO.
BOX 17040 DALLAS, TEXAS 75217
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STOP! WATCH! ELECTRONIC!

The Digitimer DT1-A is a fine stopwatch that never needs winding—and it's
silent. All electronic, the DT1-A is the perfect addition to your studio: 0.1
second display, excellent readability, display "'Hold Feature,'” and remotely
controllable—all for the low price of $215.00. ($239.00 with wood grain
cabinet) Remember, Digitimer is another warranteed product by Pacific
Recorders, the equipment suppliers.

Try it—just send a check or money
order (Calif. residents add 6% sales
tax), and we'll send you a DT1-A—if
you aren’t completely satisfied, retur
the unit within 30 days and we'll
your money. - i e

TELEPHONE (714) 453-3255 TELEX 695008
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PACIFIC RECORDERS AND ENGINEERING CORPORATION
11760 SORRENTO VALLEY ROAD, SAN DIEGO, CALIFORNIA 92121
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the required phase and amplitude
distribution is extremely difficult to
realize. The designer must estimate
the practically achievable phase and
current distribution and try for the
best compromise between that
dictated by theory and achievable
in practice. After the estimate has
been made, information again is
fed into the computer and the
pattern of this physically realizable
antenna array is calculated and
compared to the desired pattern.
Several iterations may be needed
before an acceptable compromise is
found. This is analogous to pro-
ducing a required wave form with
the utilization of sine waves of
various amplitude, phase, and
harmonic distribution. The number
of radiating elements would be
analogous to the number of har-
monics present, etc. To approxi-
mate, for example, a square wave, a
great number of harmonics are
necessary. The greater the number
of harmonics present, the more
faithful approximation of a square
wave is possible. This is one reason
why Andrew had decided to utilize

SPACE SAVING ENGINEERS

Flexible storage for all your
film needs: Video Tape, Spots,
Cartoons, Feature Films, RCA
Cartridges, Ampex Cassettes
and IVC
1” tape
Car-

tridges.

Set-up Trucks available
Hlustrated catalog upon request

STORECL

4993 NEW PEACHTREE ROAD,
ATLANTA, GA. 30341

404-458-3280
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a design approach that calls for a
seemingly large number of in-
dividual radiating elements.

Design

The actual design of this antenna
consisted of three phases:
Phase 1

Phase 1 was the theoretical phase
during which, by the pattern syn-
thesis technique and use of a
computer, the antenna design was
finalized. Phase and amplitude
distribution to all radiating ele-
ments were calculated and checked
to confirm that the desired para-
meters could be achieved in the
practical sense. In order to estab-
lish tolerances, the patterns of this
antenna array were calculated with
various degrees of phase and ampli-
tude error. In this manner, the
required degree of accuracy with
which these important antenna
parameters had to be held, was
predicted.
Phase 11

In order to double-check the
calculations, a four-to-one scale
model of this antenna was con-
structed. The patterns of the scale
model were recorded and examined
very carefully for any undesired
perturbation, possible design errors,
constructional difficulties, and the
effect of the radome on antenna
impedance and pattern character-
istics, etc. The scale model also
served in establishing tuning
procedures and methods and
gathering information about the
antenna impedance. The effects of
the supporting structure and the
top. middle, and bottom supporting
steel plates were also examined
from both the impedance and
radiation patterns points of view.
Phase I1I

After the design information had
been gathered, the actual antenna
construction began. Scaling of all
the physical antenna parameters,
from the four-to-one to the full-
size model, had been carefully
examined for pitfalls. Conductivity
and dielectric constant of antenna
materials cannot be easily scaled.

The full-size antenna was sub-
divided into three segments; two
eight-slot traveling-wave arrays and
four-slot standing-wave array, The
four-slot standing-wave array acts
as the load for the traveling-wave
portion of the antenna. In this
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manner, all the power is radiated,
and none is wasted by simply
heating a load. Once the antenna
segments were constructed, the
phase and amplitude distribution of
each slot on each antenna section
was measured with a vector volt-
meter. Both phase and amplitude
parameters can be brought well
within tolerances by a slight tuning
on each radiating element.

After the radiating elements had
been adjusted within specifications,
the entire antenna assembly was
moved to the pattern range and
elevation patterns were recorded to
confirm that the desired radiation
pattern had been met. Pattern tests
proved the antenna to be acceptable
without any modifications whatso-
ever. The theoretical versus actual
pattern match was better than
+ 1dB at all elevation angles of
interest. The specifications had
been exceeded in all cases as is
shown in Figure 4.

Environmental Protection

The Channel 58 antenna is
entirely enclosed in a 12-inch dia-
meter, 28-foot long fiberglass
radome. The radome serves a dual
function. First, it protects the
antenna from the elements, keeps
moisture out, and keeps ice and
snow from accumulating on the
radiating elements, etc. Secondly,
the radome functions as a struc-
tual member. It provides mechani-
cal support for the entire antenna
assembly. The antenna floats inside
the radome and the entire radiating
section is supported by the bottom
plate attached to the radome.

As Mount Wilson is relatively
high, ice formation and snowfall

Send Your
Letters To The
Editor

Broadcast Engineering
1014 Wyandotte
Kansas City, Mo.

64105
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Not just equipment, but live journalism.

We supply you with portable TV pick-up links, mobile van links and
back pack camera links in all FCC allocated microwave
frequency bands.

50 you get fast site-to-studigitransmission that's just right for
on-air production processing or video tape storage.

And all our equipment is backed by 20 years of experience
making components and subassemblies that are part of over 3,000
systems in 50 countries.

At Microwave, we're workmg to help you bring the world
closer together.

Microwave Associates, Burllngton Mass. 01803. (617) 272-3000.
Dunstable Woodside Estate, Dunstable, Beds., United Kingdom.

Dunstable 601441 m MICROWAVE
ASSOCIATES
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From 500-watt

to 50-kW models,
all Harris/Gates
AM transmitters
offer 125%
positive peak
modulation
capability. At full
output power.
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MODULATION

Now you can increase the impact of
your signal without increasing distor-
tion or transmitter carrier power. With
125% capability, you get 2 dB more
audio power in the positive peak. An
important edge in highly competitive
markets.

From the 50,000-watt to the 500-
watt model, Harris/Gates AM trans-
mitters now offer 125% positive peak
modulation capability at full power.

For more information on the trans-
mitter for your operation, write Harris
Corporation, Gates Broadcast Equip-
ment Division, Guincy, lllinois 62301.

M) HARRIS
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are common, even though the
mountain is in Southern California.
The problem of de-icing this
antenna was very carefully con-
sidered and has been achieved in a
unique way. The radome is tubular
in appearance with a smooth out-
side surface, and the surface is
painted with special paint that
serves to reduce friction and pre-
vent the adherence of water. Conse-
quently, water runs off quite
readily, and snowflakes have a
tendency to slide off the radome.
Another factor is the radome
material.

The type of fiberglass, and the
thickness used, were chosen to
provide some heating of the radome
by RF loss. The loss is very small
(much less than 1/10 of 1 dB), but
is sufficient to heat the radome 10
to 15 degrees over ambient. Much
of the heat is lost by convection
through the outer surface of the
radome, but sufficient temperature
difference remains to enhance ice
and snow shedding.
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The second heat producing
mechanism is the I°R losses in the
unit itself. The radiating section of
this antenna consists of approxi-
mately 26 feet of 6-1/8-inch coaxial
line with slots, coupling devices,
etc. Due to simple RF heating of
these components, a total loss of
about .1 dB occurs. This amounts
to approximately 600-800 watts of
heating power which contributes to
elevating the antenna temperature
over ambient. As the radome
surrounds the entire antenna
assembly, the heat, produced by
loss in the radiating segment,
conducts through the radome
material and serves to heat the
radome surface.

This de-icing method was put to
an excellent test. The top of Mount
Wilson has had, during the winter
of 73-74, possibly the worst snow
and ice conditions in 1§ years.
According to reports, the Channel
58 antenna had been affected to
only a very slight degree, as far as
VSWR is concerned, and visual

BROADCAST ENGINEERING
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inspection of the antenna revealed
only a minor accumulation of snow
on the radome. This is contrasted
with conditions on nearby antennas
which were heavily iced and snow
packed, and exhibited a corres-
ponding change in mismatch due to
de-tuning of the antenna elements
by ice and snow deposits.

Summary
The Channel 58 antenna has a

gain of 15.7 dB over a dipole. This,
in conjunction with the 55 kW
transmitter used in the system,
provides an effective radiated power
of approximately 2 million Watts.
The antenna provides a smooth
pattern coverage from the horizon
down to the -15 degrees depression
angle, which is more than sufficient
to serve even the closest inhabited
areas under Mount Wilson. The
coverage area of the azimuth
pattern shape extends roughly to
San Bernardino, Riverside, Newport
Beach, Santa Monica, the San
Fernando Valley, with provision
made for a small backlobe which
allows a CATV system to pick up
Channel 58 broadcasts in the
Lancaster area.

The antenna was designed to
handle 55 kW of transmit power
and utilizes a 6-1/8-inch coaxial
input with a 75-Ohm input impe-
dance. The input VSWR is better
than 1.1 and ranges from 1.07 to
1.05 over the 6-MHz Channel 58
frequency range. Physically, the
antenna is approximately 28 feet
long and 12 inches in diameter,
weighing approximately 530
pounds.

The antenna was designed to
handle 55 kW of transmit power
and utilizes a 6-1/8-inch coaxial
input with a 75-Ohm input impe-
dance. The input VSWR is better
than 1.1 and ranges from 1.07 to
1.05 over the 6-MHz Channel 58
frequency range. Physically, the
antenna is approximately 28 feet
long and 12 inches in diameter,
weighing approximately 550 pounds.
It is entirely protected from the
elements by a pressurizable radome
with a maximum pressure rating of
10 1b/sq. in. The radome is de-iced
by RF losses and its shape which
vastly simplifies the de-icing prob-
lem. In addition, this design lends
itself to excellent pattern control.
Pattern control, in turn, permits
optimum coverage with the highest
possible gain.

Qctober, 1974
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Jack Hansen, WFMD, Frederick, Md.

With the Model AM-19D (210} Digital Antenna Monitor,
accuracy is assured and operating cost savings are realized. Now
antenna phase angle and loop current ratio readings can be taken by
lesser grade operators. The easy-to-read numeric readout provides
exact readings and eliminates interpretation errors common with
conventional meters. Resolution is 0.1° for phase angle and 0.1% for
current ratio.

Contact us now on this and other FCC type approved Anten-
na Monitors.

HTUMAE lllSTRUME/VTS

932 PHILADELPHIA AVE.
SILVER SPRING. MARYLAND 20910 (301) 589-3125
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SON OF 36 GRAND
STILL LOOKS THE SRME.

fon-of-a-gunl

We're forever making our products better.
Better in all kinds of ways that affect overall
sound reproduction and performance. Not to
mention value and economy.
At Auditronics we're never satisfied with
something just merely good. Grandson, not
quite a year old, is undergoing this same
evolution. Auditronics PEQ-82, Program
Equalizer, still looks the same, but inside there's
© more performance and value.
Auditronics products are the work of perpetual
progress. Shouldn't you have this working for
you? Call or write today.

auditronics. inc.

2637 - Memphis, Tenn. 3812 « (901) 276-6
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Swiss performance at
American prices has made

the ELECTRO SOUND 505
the new standanrd of the
tape recording world.

It isn't surprising when you consider the Electro Sound tradition of excellence

and high reliability that has made us the world’s leading manufacturer of professional
high-speed tape duplicators. It certainly isn’t surprising when precision performance
like that of the ES-505 comes at one half the price of the most expensive
Eurcpean and domestic machines.

Why has the ES-505 met with instant acceptance

the world over? Because of modest price coupled with
“operator engineered’’ features found nowhere else.
Like a disappearing headgate for easy editing and
cleaning. A built-in audioc oscillator to speed alignment
and testing. Optical motion sensing to prevent tape
damage. Improved timing accuracy. Extremely low
wow and flutter. And the time-proven reliability
of disc brakes and a replaceable capstan
idler, both developed originally for
our tape duplicators.

Add to this an optional third reel

to simplify tape handling and the
world’s only 1%z year extended parts
warranty and you have reasons enough
forthe success ofthe Electro Sound ES-505.

Send for a brochure and all the specs. You’ll like what
you see.

ELECTRO SOUND

725 Kifer Road
Sunnyvale, CA 94086
(408) 245-6600

International distribution by Audiomatic Corporation: Latin American export by Telemerica, Incorporated:
1290 Avenue of the Americas 4, rue Ficatier 25 West 43rd Street
New York, NY 10019 92400 Courbevoie New York, NY 10036

France (Paris)
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The audio engineer
as a professional

By Todd A. Boettcher

All too frequently, as audio
engineers, we are caught up in the
hum-drum world of routine, es-
pecially when fulfilling daily broad-
cast requirements. What we fail to
recognize is that, with just a little
extra effort, we can realize the goal
of being truly *‘professional” audio
engineers.

What do I mean by this?
Webster defines “professional” as
someone “‘conforming to the techni-
cal or ethical standards of a pro-
fession or an occupation regarded
as such.” This means that, as audio
engineers, we must have the practi-
cal working knowledge necessary to
use the tools of our trade: micro-

36

phones, mixers, turntables, tape
recorders, etc. That should be
taken for granted. We've all had
some training to provide us with
the engineering basics and most of
us have had enough practical
experience to get the job done right
without too much lost time.

But Webster continues: a pro-
fessional is “‘one who engages in
anything professionally.” Thus, to
be truly professional, a professional
attitude about our work is manda-
tory. Sure, we can get by doing
in-house production and even some
commercial production by just
going through the motions. [s that
what you really want, though? I
think not.

wwWw americanradiohistorv com

To be really effective, you need
the unbending desire to give your
all to every production session, and
to show your client, whether outside
commercial agency or in-house pro-
motion assistant, that you will give
them the best product they could
find anywhere. Make it a standard
operating procedure to show your
willingness to do more than is
expected of you.

In essence, we are combining the
Biblical golden rule *‘Do unto
others as you would have them do
unto you”’ with Dale Carnegie’s
book How to Win Friends and
Influence People. You may chuckle
to yourself at first, but this psy-
chology pays rich dividends. With a

BROADCAST ENGINEERING
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ITG

does it again!
All new PD-1l Series

A moderate priced tape cartridge machine built to
outperform and outlast today’s market.

Reproducer $550.00

Let’s say you need a cart machine that will do a
basic job . . . record and play mono tapes in the
“A” size cartridge and stop automatically on the
1 kHz cue tone. Never before has a manufacturer
offered so much to assure the excellent perfor-
mance and long-lasting operation you have every
right to expect.

Our new PD-I1 Series could be the smartest cart
machine buy you ever made. We don’t claim the
lowest price on the market, but when you consider
the long life expectancy, minimum maintenance,
the many exclusive features and outstanding per-
formance, the PD-II becomes a sure thing in the
“best buy’’ category.

The PD-II Series includes a combination of impor-
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Recorder/Reproducer $775.00 !

tant features found nowhere else in the economy
priced field. Examples: A direct drive capstan
motor, Y inch aluminum deck, an air-damped
solenoid, plug-in printed circuit cards, micro-adjust
head assembly, adjustable tape guides and no
lubrication required. Each and every feature is
designed to deliver quiet, accurate and long-lasting
performance. And the units are so compact that
three may be mounted side-by-side in a 19 inch
rack.

There’s no longer any need to compromise on
performance for the sake of a low price. The PD-II
will deliver a fantastic job year after year and is
certain to become a favorite in hundreds of broad-
cast stations across the Nation. For complete infor-
mation, call us collect at 309-828-1381.

INTERNATIONAL TAPETRONICS CORPORATION

P.0.BOX 241 2425 SOUTH MAIN STREET BLOOMINGTON, ILLINOIS 61701
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friendly and willing attitude, you
can learn much more quickly what
the client really wants. The session
will go more smoothly, and chances
are that the outside client will
remember this pleasant atmosphere
and will want to return for future
sessions. This is rewarding to you
as the audio engineer, in that the
client recognizes your professional-
ism. It’s rewarding to your station
because your professionalism is
increasing the station’s revenue.

If you can establish a friendly,
helpful, understanding philosophy
of life, your associates, fellow
workers and clients will value their
time with you. Tact, diplomacy and
protocol are words usually associ-
ated with the higher levels of
government, but it is just as im-
portant for us all to practice them
in our daily contacts with clients.
Keeping the production area neat
and clean is a courtesy to your
client. It doesn’t take much to
empty an ashtray or remove dis-
carded soda bottles before the next
client enters. Put yourself into the

client’s shoes. What kind of an
impression would your facility
make? Good, I hope!

I can’t stress enough how very
important it is to have adequate
pre-session coordination with the
client. Is multi-track needed?
Variable speed? Fifteen dubs to go
at the end of the session? (Now is
the time to make sure there is an
adequate supply of raw tape on
hand.) What about the talent? One
or two voices for a talk-over, or a
live band with chorus? It's a lot
easier to know ahead of time so
that adequate equipment and
materials are available at session
time. Provide a place for the client
to prepare himself before session
time: a desk with a telephone
extension, a coat rack, some paper
and pencils..Unless it’s a live music
session, the client will probably
need access to the station’s music
library; He should have a place
where he can audition records for
music beds and sound effects. The
more services you can offer the
client, the more likely he is to

*Vou NOTcED THAT THEC Ug CaRDS WERS
WASHABLE 30 You SEND THEM WHERES

?

' (STATON SUIDES )
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return for future sessions.

Of course, having clients return
for future sessions also depends on
your technical competence and
creativity. When a client enters
your production facility, he assumes
that you know how to operate all
your equipment and that all your
equipment is operating. Don’t
disappoint him or all your good
intentions won’t count!

What about those live music

sessions? Do you like music? What
'kind of training do you have to

qualify you to adequately do a
music pickup? Have you had any
formal music education? Basic
music appreciation? Can you read
or even follow a musical score? An
engineer who can read a score can
be an invaluable asset to the session
producer. You will be better able to
anticipate level changes and orches-
tration changes, possibly saving
several takes through your ex-
panded professional abilities. This
means money, because lost takes
can mean extra musicians’ wages.

Music is created by playing
musical instruments. Can you
recognize the wide variety of instru-
ments used by looking at them or
by listening to them? More im-
portantly, do you understand how
the different instruments produce
their sounds, so that you will have
some logical starting point for
microphone placement? Do you
understand the concepts of musical
balance and harmony? This is
essential if you want to be an
effective mixing engineer. Just as
importantly even for experienced
mixing engineers, do you know how
the instruments, bands, orchestras,
groups or vocalists sound live? If
you are used to only listening
through microphones and monitor
speakers, how can you effectively
use EQ or produce a natural musi-
cal balance?

Formal audio education in the
United States has been quite
limited compared to other
electronic specializations until
recently. Other than covering the
basics of sound and providing a
basic understanding of what micro-
phones, mixing consoles, turntables
and tape recorders are supposed to
do, anything further was picked up
by the students’ own initiative.

BROADCAST ENGINEERING
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apanss finest professional recorders and
duplicators are available for fast delivery

Otari—Japan's largest manufacturer of professional recorders and duplicators—has now established
an American subsidiary company to handle distribution and service of its products in the U.S.

This means that Japan’s finest professional recorders and duplicators are now available for fast
delivery from our complete stock in the San Francisco area to dealers and professional users all over the
country. What's maore, all Otari products are completely checked out against specifications after
arrival at our U.S. facility and are fully backed by a comprehensive parts inventory and a service depot
staffed by factory technicians.

Otari's product line includes a full range of professional recorders, high speed cartridge and
cassette duplicators, in-cassette duplicators, duplicator quality control monitoring machines, tape
winders and cassette tailoring machines.

Typical of Otari's products is the & or Y2-inch MX-7000 professional recorder shown here. The
MX-7000 is a rugged field-proven machine with some of the best flutter and frequency response
specs in the industry. It's already in wide use in broadcast stations, recording studios, and educational
institutions throughout the world. Or consider Otari’s new MX-5050 MINI-PRO recorder, littie brother
to the MX-7000. The MINI-PRO is a full-capability professional machine that’s been scaled down in size
but not in performance, features, or reliability.

Call Otari for a demonstration. We believe you'll find that the MX-7000 and MX-5050—as well
as the other fine Otari recorders and duplicators now available in the U.S.—offer an unbeatable
combination of performance, reliability, and economy,

OTARI CORPORATION
981 Industrial Road, San Carlos, California 24070
(415) 593-1648
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High Blood Pressure
isaJoke.

...abad joke.High blood pressure
—doctors call it hypertension—is a
silent, mysterious disease. It crip-
ples and kills without warning. One
in seven adult Americans has it,
and half don’t know it. There are no
special symptoms, but when your
blood pressure goes up and stays
up, it's no laughing matter. Un-
treated, it can lead to heart attack,
stroke and kidney failure. This year
alone, 900,000 will die from these
diseases. Your doctor can detect
hypertension, and can usually con-

trol it. So get a checkup. And follow
your doctor's orders. No one else
can doit for you. Right? Meanwhile,
the Heart Association is working
hard to learn what causes hyper-
tension and how it can be cured.. . .
to find people with high blood pres-
sure and get them under treatment.
We're doing it through research,
education and community pro-
grams. Your contribution to the
Heart Fund will keep us working.
No joke.

For information about High Blood Pressure - ask your Heart Association.

Give Heart Fund @

Contribured by the Publisher
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Fortunately, this is changing. The
state of the audio art is becoming
sophisticated to the point that
formal programs for audio engi-
neers are necessary. Yet, we are still
far behind Europe in providing a
truly comprehensive formal
program for training ‘‘professional”
audio engineers. Started in Ger-
many in 1946 (after the suggestion
by composer Arnold Schoenberg)
and since spreading throughout
Europe, the Tonmeister (sound
master) program provides an inte-
grated four-year music and engi-
neering course culminating in the
degree of Bachelor of Music
(Tonmeister).l In this major, music
and sound engineering courses
compliment each other. The result
is a well-rounded graduate with
practical as well as theoretical
experience.

Just as a good working rapport is
necessary with the client, so is it
necessary with the talent. Inexperi-
enced talent will welcome your
moral support and encouragement,
as long as it is given diplomatically.
Although the talent is working for
the session producer (your client),
you may be able to offer sug-
gestions at times that will help the
session continue to a successful
completion. Experienced talent will
appreciate your technical abilities
to the extent that an errorless engi-
neering performance will mean a
quicker completion of the session.
Some tactful flattery may be an
icebreaker, but talent is more con-
cerned that the final recorded
product is representative of their
abilities. Regardless of their experi-
ence or abilities, talent should
always be given full attention dur-
ing takes, so that they will desire to
perform well for your session.

In conclusion, when a client
walks into your production session,
he expects you to be technically
proficient. He expects that you will
be able to provide him with a
quality product with essentially no
production problems and no lost
time. This is basic, and should be
the regular result of your education
and experience. What the client
and talent deserve, but don’t always
get in modern business, is pro-
fessionalism—ours. Just as im-
portant as our technical capabilities
are tact, diplomacy, kindness, going
beyond the call of duty, having an
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active interest in the session, and
old-fashioned common courtesy.
The client and talent should always
be treated like VIP’s, regardless of
your personal feelings toward them
or your personal moodiness. Re-
member, when they are working
with you, You represent the pro-
duction facility, You represent the
station, You represent the station
management, and Your capabilities
and attitudes will determine

whether they come back again.
Speaking financially, we all want a
portion of the advertising revenue
pie. A friendly greeting and a
“professional’’ attitude may just
give your station a little extra
dessert!

1 “What Is A Tonmeister’” by John
Borwick, db - The Sound Engineer-
ing Magazine, Vol. 7, No. 10, pp.
26-28 (October, 1573)
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900 SERIES CONTROL UNITS

Pictured is the Schafer 903 time-orfented MOS Memory system
with 24 hour (or up to' 7 days) advance programming capabilify.
More features are standard eguipment on the 903 than on any
other comparably priced system. Automatic Memory loading and

Yerlfied Encoded: Logging are available, too,

The Schater ‘902 is the goof-proof system. 48 format sequence
thumbwheels make the 902 the ultimate in simplicity. Add a
Random Access 200C-step MOS cartridge programmier, and you

700 SERIES COMPUTERS

. You can't outgrow a Schafer/NT| 700 system-with integral computer!
f.a{;h 700 is totally medular and may be expanded at any time to pro-
vide virtually unlimited stofage and programming control. - From the
C‘-maltest 730t the ulimate 770, sach Scha‘fer,-’NTl compoter system
o‘f‘fer‘s standnrd features. not availabie on any other System at any price.
To prove it we-have a new brochure that outiines the capabilities of
all the 700 computer models. Why ot send for it and sse for your-

YOU CAN'T OUTGROW A SCHAFER/NTI 700 COMPUTER.

have the most flexible low cost automation system in the warld. -

Don’t forget . . .

SCHAFER ELECTROMICS CORPORATION
75 Castilian Dr.

Santa Barbara Research P:rk

Goleta, California 93017

THE random-access cartridge system you've been waiting for! The AUDIOFILE is
all solid:state;, fast, and has audio quality equal 1o the best smgla splay cart ma
" ¢hines; Use It in-your automation system, or with.DJ sontrol in your studia. THE
T NEW STANDARD IN MULTIPLE CARTRIDGE MACHINES: .
clusively from Schafer,

. The Al DHOFILE Ex-

Schafer is the mse-é‘mp source far all” your Equi'pme_nt'i'équi;.e-
ments, When vou need studic equipment or transmitting gear. automation or Budio:
files, reslto-reel or cartridge recorders, consoles-or turntables  transmitters or an:

tennas, remember . . SCHAFER HAS IT ALL,

Nampe — I = e
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A special report on the
1480 waveform monitor

Fig. 1 In this photo the sensitivity has been reduced below normal operating
values to show how offset places the top of one display on the same leve! as the
bottom of another display of the same signal. Since the top and bottom line up,
the signal equals the offset standard.
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TEKTRONIX has developed a
new waveform monitor, and we
think it significant enough to be
included in an early edition for
introduction to the industry. For
further information, refer to our

New Products section.
The Editor

The 1480’s are all new, with new
amplitude measuring accuracy and
many unique operating modes that
enable you to work more precisely
and accurately. But before going
further let’s get a question out of
the way now. Are the 1480’s re-
placements for the 529? Yes, where
you used a 529 (or 527), one of the
1480 Series will slide in and you’re
ready to operate. But these new
monitors are quite a bit more than
just a replacement.

Have you ever had to turn the
lights down or shade a CRT with
your hand to see a particular VIT
Signal? That is not necessary with
the new 1480 Series because the
CRT is bright. So bright that one
VIT Signal, selected out of four
fields, can be seen with ease even in
a well-lighted area. This solution to
VITS display problems required the

BROADCAST ENGINEERING
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FALL

TELEVISION
DFECI ALY

® [ )
[
S Starfing CMX Systeny50- Co-Starfing CMX Systeny300 e
® ®
[
.................Q...........‘

TV's newest "“spectacular’” will be pre- you to actually create frame accurate HOLLYWOQD: Call Bryan Hickox at
miered by CMX Systems in Hollywood cuts, dissolves, wipes and Keys. You can (213) 980-7927
and New York in a few days. preview edits, or re-edit previously edited NEW YORK: Call Murray Bevitz at
The feature attraction is a full-blown mdaﬁeélal,and much,bmuafht moreéThbe'Sg (212) 371-1122
demonstration of our new System/50 edit decisions may be aulo-assemble
stand-alone computer assisted video tape on any on-line System/300. HURRY! HURRY! HURRY!
editing system utilizing the new Sony SPECIAL NOTE: Each session will be CMX Systems, an ORROX company,
2850 %" videocassette. A show biz first! limited to a small group . . . reservations 635 Vaqueros Avenue, Sunnyvale,
A very special highlight of each presenta- are advised. For information: California 940886, (408) 245-8450

tion is a full “hands-on' opportunity for

GHNYSYSTENS

NOVEMBER 4th thru the 8th

SYSTEM/50
COMPUTER ASSISTED
VIDEOTAPE

EDITING

SYSTEM

PRICED FROM $50,000
to $90,000
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design of a new, and very high
light-output, cathode-ray-tube with
fine spot size. But the bright CRT
is just one of the unique features of
the 1480 Series.

[n recognition of the need for
more accuracy the 1480’s provide
several advanced measurement
modes. In these modes the 1480’s
gives the engineer the capacity to
make amplitude measurements with
accuracy approaching 0.2 percent.
In one mode, a precision display
offset is used. A proven video mea-
surement technique, offsetting dis-
plays with an amplitude standard,
is an easy-to-use method that
achieves accuracy by eliminating
parallax and transter errors. Trans-
fer errors are eliminated because
the engineer compares his signal to
a precise one Volt standard rather
than to graticule calibration.

Measurements made with com-
parison techniques also have a high
order of consistency and repeat-
ability. When the signal precisely
matches the standard, the signal
amplitude will be determined to the
value and accuracy of the offset.
The tolerance of the internal cali-
bration signal used as the standard
is 0.2 percent.

Resolving Power
Resolving power is an important
factor in achieving very accurate

Fig. 2 In this photo, scale factor is expanded 5 times to 0.2
Volts full scale. Offset used with 5X expansion provides
resolving power plus comparison accuracy. The signal
shown is 10 percent high.

44

amplitude measurement results.
The 1480’s provide great resolving
power through calibrated five times
expansion of the vertical display.
Expansion not only means that
signal and standard comparison is
more precise, it means that the
ditference (errors) between signal
and standard are of the order of
one millivolt and are easier to see
and to measure.

Use of the greater resolution of
the five times expansion is facili-
tated by a vernier position control.
With this control any portion of a
standard amplitude signal can be
positioned on screen and then
examined in detail. Zero point two
percent amplitude standard, 53X ex-
pansion, offset comparison; and
fine CRT spot size.

Waveform Overlay

Another feature is the accurate
comparison technique. TEKTRO-
NIX calls this technique overlay or
sweep foldback. The 1480’s can
actually overlay a later segment of a
display on the earlier segment of a
display on the earlier segment.
Superimposing waveforms over
other waveforms allows exact com-
parison of levels. With overlay, the
elements of complex vertical inter-
val test signals can be compared.
Add the extra resolving power of
five times vertical expansion with

www americanradiohistorv com

precision offset, and the overlay
mode reaches it’s full potential.

Many television measurements
require the filtering of some com-
ponents from the composite signal.
For example, luminance signal re-
jection by 3.58 MHz or 4.43 MHz
filters for differential gain measure-
ments. A selection of filters is pro-
vided in the 1480’s; including low
pass, IRE, and a new one for
staircase linearity measurements
called differentiated staircase.

These selectable filters, five
altogether, sometimes are not
enough for a specialized or unique
measurement requiring a special
filter. Insert that filter between the
auxiliary video output and auxiliary
input provided. This function al-
lows the addition of any filter, or
other devices, without breaking into
the program line. The auxiliary
video input and output are buffered
by amplifiers to provide a precise
75 Ohm source and load.

Another use of the auxiliary
mode is to determine Chrominance-
Luminance Gain and Delay in-
equalities with the convenient
TEKTRONIX 1478 Calibrated
Chrominance Level Corrector.
Again this measurement can be
switched in any time without the
inconvenience of disconnecting the
program line.

The overlay mode allows overlay

Fig. 3 Pulse and bar overlaid for precise comparison.
Expansion can be used for more resolution. Offset and
overlay techniques are fully detailed in TV application notes.

BROADCAST ENGINEERING
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Now that

Silent Partners

the FCC have
approved the use
of a 25 microsecond
characterisic on Dolby transmission,

more and moere FM stations will be taking
advantage of this ruling to effect even
better quality for their listeners.

Obviously now, more than ever, source
quality is of paramount importance and
~in tape the Revox/Dolby B is the
obvious answer.

Already most manufacturers of
automated programming equipment have
come to rely on Revox—such prestigious
names as Schafer Electronics Corporation,
CCA, Gates Division of Harris-Intertype,
Sparta Electronics Corporation,
IGM/NTI and SMC Systems Marketing
Incorporated (Sonomag) all employ
Revox tape recorders as an integral part
of their installations.

If your application depends on
ultra-reliable, high performance and
outstanding signal to noise, shouldn’t
you be using Revox too?

the illustration is shown with optional extras

As for the
headphones,
they are in a class
by themselves. The
heart of the D'T48 is a heat-formed
aluminum membrane to which a moving
coil is attached. This assembly is mounted
within a housing machined from solid
aluminum which also contains a high
powered magnet held in a machine-cut
thread. The back cover is engineered
to such tolerance that a perfect hermetic
seal results. By whatever criteria
headphones are measured . . .
extended response,
low distortion, sensitivity,
dynamics, the DT48 is so clearly
superior to all the rest that you will
be able to critically monitor and evaluate
your recording quality and balance
better than ever before.

In fact, the DT48 is designated by the
German Standards Bureau as the
preferred audiometric
standard.

“Another innovation from

“More proof that Revox delivers Beyer Dynamic, the microphone ,/1
what all the rest only promise.” people.” -~ 00\01:9 {
-~ *Q o' '

Together or separately, our remarkable Silent Partners will open _-7 <*‘°”;e,x © I
your ears to recording and broadcasting possibilities you never ,/:6 s ° I
knew existed. Your nearest professional Revox/Beyer Pl {
dealer will be delighted to arrange an introduction. -7 ' P
Once you have met them, you will wonder how T @ / :
you ever did without them. 7 ¥ WO — |

Revox Corporation in USA: 155 Michael Drive, Syosset, N.Y. 11791 & 3637 Cahuenga Boulevard West, Hollywood, California 90068.
Revox in England: Lamb House, Church Street, Chiswick, London W4 2PB. Revox Sales & Service in Canada.
Revox International: Regensdorf 8105 ZH Althardstrasse 146, Switzerland.

For More Details Circle (36) on Reply Card

October, 1974

45

www americanradiohistorv com


www.americanradiohistory.com

The

Mod One
IsThe
KFlexible
One

Start With The Consocle Format You Need Now, Expand Later.

Modular design lets you select a wide range of input modules and plug-in
amplifier cards as you grow. 10 mixing positions with up to 30 inputs.
Modern vertical faders; silent operating switches; state-of-the-art circuitry.

Custom features and options with off-the-shelf availability. Monaural, sterec,
or quad. Meets all FCC - AM and FM standards. URE| quality, of course.

Available through your UREI dealer.

e B | '
Mﬁéﬂ “Instrumental in Audio’”

11922 Valerio Street, No. Hollywood, California 91605 {213) 764-1500

Exclusive export agent: Gotham Export Corporation, New York
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of waveforms for exact comparison
....one of the advances in timebase
functions incorporated in the
1480’s. Also included is the intro-
duction of digital selection of field
and line as well as a number of
other improvements in making
measurements related to assuring
positive identification of displayed
information. For example, when
selecting line 18 of field 2, it is
certain that what you will see is line
18, tield 2. Digital techniques will
not allow an incorrect selection.

Variable line selection of other
lines is provided for full field signal
analysis. The new 15-line mode is
provided for working with qua-
druplex VTR’s. In all line selection
modes a line intensifying strobe is
provided with video for picture
monitor displays. A second line
strobe output is provided to strobe
520 Series Vectorscopes, etc. Two
field displays on the 1480 are also
intensified to help locate the line or
lines selected.

With Quad Machines

With the new 15-line mode, the
1480’s are well suited to examine
head-by-head the performance of a
quadruplex video tape recorder.
Timebase instability, jitter, dis-
torted sync pulses, missing sync
pulses, and field time distortions
can be displayed and measured
without the conflicting pattern of
signals from other heads. In addi-
tion the line strobe output from the
1480 is useful in selecting just the
signal from any one head for mea-
surements on a TEKTRONIX 520
Series Vectorscope. That makes it
possible to measure chrominance
phasing, differential phase and dif-
ferential gain and video signal to
noise ratio.

In transmitter applications, any
field rate phase modulation that
can cause hue shift. For example,
right after vertical blanking can be
seen on a TEKTRONIX Vector-
scope. Again the line strobe is used
to select the vector or vectors of
interest.

Graticules
Graticules? Two of them are pro-
vided. One, internal and illu-
minated, is used for most applica-
tions. An internal graticule is ex-

BROADCAST ENGINEERING
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ternal and can be easily changed, a
feature useful for special applica-
tions. The external graticule is il-
luminated by a separate system
with a control that turns the inter-
nal one off — getting it out of
sight so only the external one can
be seen. A selection of optional
external graticules will be made

available for 625/60 and 525/60
Standards.

While we worked on factors af-
fecting display, we added new focus
and brightness controls that auto-
matically compensate when chang-
ing display rates. Switch from two
field to a faster timebase, intensity
and focus are automatically reset to
an optimum level. That makes this
monitor convenient to use, since
CRT controls do not need readjust-
ment in normal operations.

Other improvements include slow
DC Restoration which will display
any hum present or a new mode
(fast) to filter out hum so that
measurements can be made more
accurately. Also selectable are
backporch or sync tip DC Restora-
tion. Also a DC coupled input
mode is provided for measuring
diode demodulator output, and
other applications.

Probe Option

Did you ever want to use the
special abilities of a waveform
monitor in a high impedance or
where loop-thru is inconvenient?
The 1480’s make convenient high
impedance probing available with a
Probe Option. This Option provides
an input that accepts most
TEKTRONIX probes.

As a part of this option, a probe
compensation waveform test point
is provided. A ten-times amplifier
keeps full screen sensitivities at 1.0
V, 0.5 V, and 0.2 V while using
attenuator probes. Without probe
the ten-times amplifier can be used
to achieve sensitivities as high as 20
millivolts full screen for special
applications such as measuring
noise and residual subcarrier.

The sweep is three times faster
than the 529; in 0.1 microseconds
per division is the fastest sweep.
Fast enough and bright enough
(remember the bright CRT) to
examine T pulses even in the verti-
cal interval. The 1480’s are calibra-
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ted in microseconds with a basic
percent timebase accuracy. Two
percent when using the multiplier.
The greatest range of magnification
is 50 x with steps of 10, 5, 2 and 1
times provided with calibration in
time and magnification value. The
sync recognized has a new automa-
tic frequency control mode for the
display of noise caused jitter. (Use a
direct mode when you want to see a
noisy signal stably displayed).
There are always some questions

that only an examination of the
monitor in operation will answer.
But TEKTRONIX does have ap-
plication notes to help apply the
1480°s to station needs. Other de-
tails about the 1480’s are presented
in the remainder of this section and
in the characteristics section.

The 1480’s have: RGB and
YRBG parade inputs for CCU ap-
plications — Tone wheel sync op-
tion for replacement of 529 (s)
provided in RCA VTR bridges —

PORTA-KIT.

The new lighting
svstem forany
location.

Cool. Lig Y
Compact.

turdy. Rugged.
Dependable. Everything you
look for inllocation lighting
systems ig i cne neat compart-
mented Porta-Kit case. The new
Porta-Kit systems will meet almost any lo

Focusing spots (650W and 1000W) and a mini- f|||§1lght
accepting 500w, 750W and 1000W lamps are the basics
for your system. Revolutionary, flberglass housing on
the 650W spot offers cool-to-the-touch aperation.
There are five basic Porta-Kits, completely equipped
for immediate operation. For full details, eall or weite to:
National {Jlrector of Television/Motion Picture Sales.

A COMPANY WITHIN THE RANK ORGANISATION
20 Bushes Lane, EImwood Park, N.J, 07407 / {201) 791-7000

tion -eed.

.\.
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Be your own
keeper.

It would be great if we
could protect you and your
family from accidents, but all
we can do is remind you to
take time to he safe. If you
wantto be your brother’s
keeper, start with yourself.

National

Safety &
Council

If you don’t like
thinking about safety,
think where you'd be
without it,

t“ fv

®
- -
- 3
o TS *"

M
44 mrﬂ"

A reminder from the National
Safety Council. A non-profit,
non-governmental public
service organization. Our only
goal is a safer America.

External sync inputs A and B are
slaved to follow the signal input
switch, sync input A only operation
can be used instead of slaving —
remote control operation. Like the
TEKTRONIX 650 Series Color
Monitors ground closure logic is
provided for most front panel
switches, the manual will tell you
how to do the cabling required —
an external input is provided for
the X-Axis drive in lieu of timebase
(a suggested application swept

signal test).

The 1485C and 1485R Multi-
standard Monitors represent all
eight monitors in the 1480 Series,
The differences between the moni-
tors are essentially confined to the
lines selected for vertical interval
examination and in the field selec-
tion modes. Multi-standard moni-
tors recognize the signal auto-
matically and indicate that standard
with front panel indicators.

WEW PR

DUGTS

Recorder/Splice
Finder Cart Machine

The introduction of three new
products from Ampro Corporation
to take place at the National Radio
Broadcaster’s conference and Ex-
position was announced by Alex
Mevyer, President oft Ampro.
These products are:

e Twelve channel versions of existing
rotary and slide fader consoles.

oA totally new dual stereo console
with two full stereo capable output
channels. This model, available in
rotary fader 6, 8, 10 and 12 channel
versions, can serve as a simulcast
console, i.e. a mono channel for
AM, stereo for FM simply by strap-
ping the appropriate output.

oA complete range of automatic
tape cartridge recorder/reproducers
incorporating a special splice finder
circuit. This feature, switchable
on/off, is exclusive with Ampro.

In addition, Ampro will also
display its complete line of 6, 8 and
10 channel consoles and Automatic
Tape Cartridge Recorder/Repro-
ducers.

For More Details Circle (54) on Reply Card

Waveform Monitor

This is the new TekTronix 1480
monitor described in an article in this
issue. This new unit gives the engi-
neer the capacity to make amplitude
measurements with accuracy ap-
proaching 0.2 percent. In one mode, a
precision display offset is used. Trans-
fer errors are virtually eliminated,

www americanradiohistorv com

because the user compares his signal
to precise one Volt standard rather
than a graticule calibration.

The unit uses waveform overlay as
a comparison technique. The 1480 can
overlay a later segment of a display
on an earlier segment of an earlier
display. This feature allows exact
comparison levels.

Also included is the introduction of
digital selection of field and line as
well as a number of other im-
provements in making measurements
related to assuring positive identifi-
cation of displayed information. For
further information, see the waveform
article in this issue and circle the
number below on the Reader Service
Card.
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Turntable Preamp

Broadcast Electronices, Inc. an-
nounces the introduction of a new
Spotmaster ® turntable pre-amplifier
designed for the most discriminating
broadcaster and sound man. Desi-
gnated as the Model BE TMS, this
pre-amp provides complete mono,
stereo and dual channel capabilities.
Its versatility is enhanced by a phase
reversal switch on one channel that
allows five modes of operation—mono
in/mono out, stereo in/mono out,
stereo in/stereo out, dual channel
mono in/dual channel mono out, and
single channel mono in/dual channel
mono out.

The BE TMS has an output level
switchable between—10, 0 and +8
dBm into a nominal 600 Ohm load.
Transformer coupled output is availa-
ble as an option. Gain of the pre-amp

BROADCAST ENGINEERING
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is 54 dB at 1 kHz and frequency
response is +2 dB, 30 Hz to 15 kHz
(RIAA) NAB. Also featured are
channel separation better than 50 dB
and distortion less than 0.5% at +8
dBm.

Spotmaster’'s BE TMS has front
panel controls for power, left and
right channel gain, mono/stereo
selection and right channel phase
reversal.

For Mare Details Circle (56) on Reply Card

Portable
Video Delay Unit

To meet the needs of TV broadcast
engineers for timing studios, for
special event programmes, and for
connecting up outside broadcast units,
Matthey has introduced the UN180
portable video delay unit.

This adjustable unit covers the
range 10ns to 165ns. High reliability
switches allow adjustment in b5ns
steps throughout the range and a fine
trim of + 4ns is provided by a screw
adjustment.

Examination of a pulse and bar
waveform will show minimal dis-
tortion after passing through the
UN180.

Where space requires cable attach-
ment via BNC connectors to be
at the back of the unit, the UN180
may be ordered as “rear mounted”.
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Pro Tape Recorder

A new compact professional tape
recorder, said to be less than one-half
the size and one-third the weight of
larger, more expensive professional
recorders, has been announced by
Otari Corporation.

Designated the MX-5050 Mini-Pro,
the new machine is believed to con-
tain many professional features not
found in this price range, while main-
taining performance specifications
comparable to full size professional
recorders.

Among its professional features are
synchronous reproduce, front panel
edit control (which allows both spil-
ling and rocking), IC digital control
system with motion sensing, adjusta-
ble cueing control for audible monitor-
ing in fast forward and rewind,
optional DC capstan servo system, 15
and 7Y: ips tape speeds (easily con-
vertible to 7% and 3 3/4), front
adjustable bias, record lockout, cap-
stan location on non-oxide side of
tape, and a built in test and cue
oscillator,
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Cartridge Player
Equipment

At the NAFMB convention this
year, Control Design Corporation will
introduce an 80-event sequential
programmer. This unit is capable of
expansion to 36 audio sources.

In addition, they will show pro-
duction models of this multiple cart-
ridge player which was shown in
prototype at the NAB.

The company also will introduce a
new line of automatic tape cartridge
machines that employ a totally new
concept in head placement that is
exclusive with Control Design.
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TV Audio Console

A new, 16-input Robins/Fairchild
TV audio console, with three sub-
master mixing channels and two
program mixing/output channels, has
been announced by Fairchild Sound
Equipment Corp., subsidiary of
Robins Industries Corp.

Although specifically designed as a
state-of-the-art television audio pro-
duction or air console, the new Robins/
Fairchild unit, Model 1632, is readily
usable in AM and FM monaural
broadcasting.

A future-expansion capability is
integral to the design, with add-on
units available to provide as many as

Reel -to- reel ees
for real

; qurpmem' demgned specnficaﬁiy w:th the'pro

broadcaster in mind. Some 850 features: motion
sensing, multi-function edit mode, super quiet operation,
automatic tape lifters, TTL logic circuitry, capability

of handling dissimilar size reels. .

.and more too

numergus to mention here. If you're in the market for
something new and vastly improved in reel- to-reel,

a collect call to us will reveal an interesting story that
you may have been waiting to hear. Make the real move to

reet-to-reel. . .ITC. Collect number 309-828-1381.

[]

I INTERNATIONAL TRPETRONICS CORPORATION
2425 South Main Street ® Bloomington, lllinois 61701

Marketed exclusively in Canada by McCurdy Radio Industries Lid., Toronio
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WTFM.,
known for its high
quality signal, is first
to convert to the new
Calibration Standard...

STANTON'S

S R bl
Larry Strasser, Chief Engineer, WTFM, New York.

Good music stations need the
best broadcast cartridges for au-
ditioning original recordings and
making transfers as well as for
on-the-air use.

Larry Strasser, Chief Engineer
of WTFM New York, states:

“l have been impressed for
years with the quality and depend-
ability of Stanton’s broadcast car-
tridges. Naturally | wanted the im-
proved version for our station just
as soon as it became available.”

Stanton’s 681 Triple-E offersim-
proved tracking at all frequencies.
Itachieves perfectly flat frequency
response to beyond 20 Kc. It fea-
tures a stylus assembly that pos-
sesses even greater durability
than had been previously thought
possible to achieve.

This came about because Stan-
ton’s engineers, who were deeply
invoived in the development of
Stanton’s superb discrete 4-chan-
nel cartridge, 780/4DQ, achieved
certain intricate refinements and
sophisticated new techniques that
were equally applicable to stereo
cartridge design and construction.

Each 681 Triple-E is guaranteed
to meet its specifications within
exacting limits, and each one
boasts the most meaningful war-
ranty possible: an individual cali-
bration test result is packed with

each unit.

Write today for further information {o
Stanton Magnetics Inc., Terminal Drive,
Plainview, N.Y. 11803

All Stanton cartridges are designed
for use with ai/ two and four-channel
matrix derived compatible systems.
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24 or 32 input channels, handling up
to 128 sources.

Model 1632 uses all solid-state
IC-Op Amp electronics on plug-in PC
boards for reliable, continuous oper-
ation and easiest possible servicing. It
has an aluminum cabinet that maxi-
mizes shielding and minimizes the
possibility of external interference.

The Model 1632 can readily and
economically be customized by the
addition of such optional equipment as
the Robins/Fairchild *“Lumiten”
attenuators; limiters or compressors
and equalizers on mic inputs; Clare-
Pendar switches; dual power supplies
with automatic changeover, and
colored Formica operating surfaces.
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4-Channel
Programmer

A new version of the successful
Quadra Que 1 programmer that
features automatic tone comparison
has been introduced by Spindler &
Sauppe, Inc., manufacturers of multi-
image control equipment and pro-
fessional slide projectors.

The Quadra Que 1 Model 2021

features a computer-oriented phase-
lock loop design that incorporates an
integrated circuit chip containing an
oscillator in each of the four channels.
This oscillator produces a continuous
tone in both the record and playback
modes. This signal is compared to the
incoming tone of the tape recorder in
the system, and automatically locks
onto it much in the way that auto-
matic frequency control is ac-
complished in radio.

Since the frequency range of the
tone can be controlled, a broad
frequency variation can be accomo-
dated. Thus, the unit is virtually
immune to wow and flutter, tape
speed variations and dropouts, splices
or other spurious effects.
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Lighting
Equipment
Berkey Colortran, a division of
Berkey Photo, Inec., announces its
latest product development: The
Berkey Beam.
Designed for theatrical applications,
(Continued on page 52)

ask about our new

fm|tv monitors

Call or Write ARNO MEYER

BELAR ELECTRONICS LABORATORY, INC.

Lancaster Avenue at Dorset, Devon, Pa. 19333 Box 827
(215) 687-5550
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Dynamic Boom Microphone; 400 OHMS, frequency range
50-15,000 Hz, sensitivity 2mV (loaded) for close speech.

Double Headphones; independently wired, 200 OHMS
each, frequency range 50-15,000 Hz.

Ventillated Foam Cushions eliminate perspiration and let
you hear ambient sound (optional ear envelopingcushions),

Weight 6% o0z. Practically unbreakable components.
Optional cough switch,

Television Equipment Associates, Inc

BILLPEGLER 516+.628-8068
Box 1391 ¢« BAYVILLE,N. Y. 11709

Price: $75.00
Delivery from stock
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Gl®becasting

SECAM At The
Asian Games

The French color television pro-
cess, SECAM, is being used for the
first time at a major international
sports event outside of France to
originate the Asian Games held in
Tehran between September 1-16.

Under the competent direction of
Mr. Milani-Nia, Technical Director
for National Iranian Radio and
Television (NIRT), with the as-
sistance of Mr. Bernard Gensous of
the ORTF, and Mr. David Lambert
of Ampex Corporation, a huge
complex of TV equipment (under a
lease/purchase plan) has been as-
sembled in Tehran and set up in
time for the inaugural ceremony on
September 1st.

Major color camera coverage at
the venues came from six Thomson/
CSF mobile vehicles and one Fern-
sech GMBH unit. Of the 33 color
cameras at the Asian Games, 26
were the latest model Thomson
TTV-1315, similar to those bought

- zmsemss
STERED CONSGLES ‘

n Ptecasmn I]mrntwa mp
.<mwators o ks

both program and audition

o Identical program and audition
. channels when npﬁratmgln -

~ outputconnections --;
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recently by CBS TV Network of
New York. In addition, the ORTF
had several prototype portable
cameras using two plumbicons.

Five NIRT mobile vans covered
some of the venues in monochrome.
There were 25 black and white
cameras all together between the
mobile vans and the studios. Vans
were moved from one venue to
another as the need arose and
cameras were repositioned.

The main TV installations were
at the Aryamehr Sports Center’s
Press building. For live program-
ming and unilateral commentary
there were two fully equipped color
studios and 14 “offtube’ positions.
Television recordings were made on
twenty-five Ampex VR-1200 type
VTR’s and edited with an ACR-25
cassette machine. Four HS-100 slow
motion disc recorders are located at
the main venues for time manipula-
tion purposes.

Terminal equipment includes
SECAM/PAL transcoders to pro-
vide an output for countries requir-
ing PAL tapes. Several of the
VTR’s have multi-standard equip-
ment, permitting recording in both
standards. All VTR’s can operate
on SECAM. Distribution of eleven
program channels to SECAM color
receivers around the Press Center
was done on VHF with up conver-
ters at each receiver to set the
channel to the desired program
line. Excellent color pictures were
available at any desired terminal in
the building for press or monitoring
purposes.

Notwithstanding the fact the
NIRT presently operates only a
monochrome television service, they
were able to mount a huge and
successful effort to assemble and
train over 700 Iranian technical and
production personnel who operated
this large installation.

_ Juneh COMMUNICATIONS SERVICE, INC. _

JAMES TINER, Pres.

COMPLETE TOWER AND ANTENNA SERVICE
AND INSTALLATION
Branch Office:

St. Louis, Missouri
(314) 727.7228

Home Office:
Box 232
Ankeny, lowa 50021
(515) 964-2384

“’I {/(* 5;qu l'n/i:r' kyu :7mme"
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PHILLYSTRAN™

)

100,000 V.
per ft.
withstand
plus the
strength
of steel

f

Phillystran, the proven
Y impregnated aramid fiber, will
¥ change your thinking about

i antenna guys.

E Excellent weathering resist-

§ ance, creep rate less than

0.1% per year. Flexibility

: equal to synthetic cables —

excellent dynamic properties.

Phillystran cable of the same
diameter and break strength is
1/5 the weight of steel cable.

Terminations — no problem.
Phillystran is now being used
successfully with potted and
mechanical end fittings.

AVAILABLE FROM STOCK:
diameters from 5/64 to 9/16
inches in most commonly used
steel cable constructions.
Custom cables including elec-
tromechanical on request.

PROMPT RESPONSE TO
REQUESTS FOR
ENGINEERING DATA.

\

Jhiladelphia
Yesins

PHILADELPHIA RESINS CORPORATION
20 Commerce Drive, Montgomeryville, Pa. 18936
Phone: (215) 855-8450 » Telex: 846-342
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Digital Air -

Temperature ‘i

The Announcer’s Friend

Indoor and Outdoor Sensors
Walnut-Finish Console

Gold Anodized Panel
Multi-Sensor Selector

Remote to Any Distance

15” Sperry 7-Segment Display
Slaves Available

Send for Spec. Sheet, Model 309.
Money Back Guarantee.

X <] ] <] (] <] <]

Also, a complete line of Weather
Instroments, Recorders and Controllers.

Texas

Electronics, Inc.

P. 0. Box 7225B
Dallas, Texas 75209
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(Continued from page 50)

the Berkey Beam represents a signifi-
cant design innovation in theatrical
lighting equipment in 30 years. The
Berkey Beam is a variable spread
ellipsoidal reflector framing spot light.
A rack and pinion zoom focus mecha-
nism provides a continuously variable
beam angle from 24° to 43° with soft
and hard edge control. A 1000 Watt
Tungsten Halogen lamp in a unique
optical train develops 140,000 beam
candlepower. An offset radical shutter
design provides 60° angular rotation
anywhere in the gate, with up to 120
degrees total angular rotation be-
tween blades.

Lienses are fabricated of low ex-
pansion Borosilicate glass and sup-
ported by shock absorbing silicon
rubber mounts.

A joy stick control permits rapid
optical alignment. Color frames are
secured by a safety latch. A pattern
slot is standard and a new precision
socket assures proper lamp position-
ing. The Berkey Beam is 26" long,
14.5" wide, 27" from top to bottom,
and weighs 34 lbs.
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Line
Transformers

Shure Brothers Inc., Evanston,
Illinois, has added two new models to
its A95 Series of line transformers,
These new lines transformers make it
possible to connect a high impedance
microphone to a low impedance ampli-
fier input.

The new Model A95D features a
male professional 3-pin audio con-
nector with a Y phone jack; the
Model A95FD has a female connector
with a similar phone jack. Neither
unit requires wiring or soldering and,
thus, can be connected easily and
quickly.
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Verticai Interval
Switcher

Video Concepts, Inc. has introduced
the SEI Vertical Interval Switcher/
Special Effects Generator for use in
CCTV. CATV, small studio and
mobile van operations.

The SEI is a 4-input, 3-buss Effects/
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STEREO

AMPEX

NON-POPPING GATE
SPRING MCOIFICATION

®Scully

FOR OLDER MODELS:

FLUTTER BAR POLE PIECES

RECONDITIONING CAPS W/GUIDES

REPLACEMENT HEADS

DIRECT REPLACEMENT HEADS

MMI HEADS EQUAL OR EXCEED
ORIGINAL EQUIPMENT SPECS.

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

36 HOUR SERVICE — LOANERS AVAILABLE

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

MAGNETICS,INC.J|

MINNEAPOLIS, MINN - 55420

SVINNEAPOLIS

8125 PLEASANT AVE SO

{612) 884-7393
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SMPTE Conference
Ready For November

Chairmen of committees that will make all the non-
program arrangements for the upcoming SMPTE
Toronto Conference have been announced by SMPTE
Conference Vice-President, Harry Teitelbaum, Holly-
wood Film Co.

The Conference is set for the Four Seasons Sheraton
Hotel, November 10-15, 1974,

According to Teitelbaum, Alex MacGregor, O.E.C.A.,
has been appointed Local Arrangements Chairman
with overall responsibility for Conference arrangements.

The SMPTE Conference will feature a full week of
sessions on the technical aspects of motion pictures
and television. Session topics include Television Sys-
tems, Photo Instrumentation, Films for Television,
Motion Picture Systems, Small Format, Theater Design
and Projection, Satellites in Broadcasting, Cable
Television, Television and Film in Education, Labora-
tory Practices, and Sound Recording and Reproduction.

A 78-booth exhibition of professional motion picture
and television equipment will run concurrently with the
technical sessions.

For information on the technical sessions and the
equipment exhibit, please write to SMPTE, c/o Con-
ference Coordinator, 862 Scarsdale Ave., Scarsdale,
N.Y. 10583.

BROADCAST ENGINEERING
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Dissolve switcher and teleproduction
center. The three busses are arranged
so that the output of the effects
amplifier always enters into one of
the inputs of the dissolve amplifier.
The other input of the dissolve ampli-
fier is taken from the third, or
program buss which operates in a
vertical interval manner. Thus a dis-
solve can be made between the
program buss and the output of the
Special Effects Generator. In addition,
a fifth push-button is provided on
each buss so that the output may be
either faded, wiped or switched to
black.

Additional features include six
effects between A and B buss, mat-
ting with variable gray scale, external
and internal keying (B buss), effects
preview. The SEI is available with or
without built-in 2:1 syne, in black and
white, or color.

The SEI Vertical Interval Switcher
is 4 3/4 inches high, 9 inches wide and
6 inches deep. It may be ordered
either in a free standing, walnut
grained cabinet with canted panel, or
for rack mount. List price starts at
$995.00.
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Color
Receiver/Monitor

The new Shintron Model 909 Chro-
matic Color Receiver/Monitor is a 9”
diagonal general purpose utility
monitor/receiver. It is capable of
either displaying off-the-air signal of
UHF and VHF, or a live source
through its BNC or UHF connector.

Compact and portable, the Model
909 Chromatic Monitor/Receiver can
be used desk-top or rackmounted
when combined with Model 9091 rack
adaptor. Power requirements are 115
V 60 Hz or 12 V DC.

The unit comes packed with such
standard accessories as an earphone,
UHF antenna, AC cord, DC cord with
cigarette lighter plug and smoked
acrylic screen for glare reduction.
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Stereo
Synthesizer

Orban/Parasound announces the
availability of a new model Stereo
Synthesizer. The Orban/Parasound
Stereo Synthesizer, Model 245E has
been designed to take any mono
signal and create lifelike pseudo-
stereo. Unlike many other techniques,
the patented Orban/Parasound stereo
synthesis technique causes no change
in spectral balance, does not blur the

October, 1974

transient definition, and adds not the
slightest audible noise or distortion to
the mono original. The stereo output
sums back to the original mono for
total/stereo compatibility.

The O/P Stereo Synthesizer creates
a stereo effect by dividing the mono
source signal into five frequency
bands. Three of these bands are
placed in one stereo output channel;
the remaining two are placed in the
other channel. The filters are synthe-
sized so that the sum of the two
output channels is identical to the
mono input.

In addition, the sum of the powers
in the left and right output channels
is equal to the power in the mono
input signal, guaranteeing that the
stereo will have the same perceived
frequency balance as the mono
source.
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FM Antenna

Two new 1000 Watt per bay, circu-
larly and horizontally polarized, FM
broadcast antennas have been intro-
duced by Phelps Dodge Communi-
cations Company.

Designated Cat. Nos. CP-1000 and
HP-1000, the two new antennas are
designed to fill the void which
currently exists between an edu-
cational series rated at 200 Watts per
bay and the standard antenna series
rated at 5000 Watts per bay. Cat.
Nos. CP-1000 and HP-1000 are paral-
lel fed so that a two bay antenna is
rated at 2kW, a three bay at 3kW,
ete.

The radiating elements of the two
new FM broadcast antennas are
fabricated of 1 inch Q.D. by .065 inch
wall stainless steel tubing. All ele-
ments are fed with 1/2 inch - 50 Ohm
corrugated copper transmission line.
These lines are in turn fed from a
single 7/8 inch - 50 EIA flanged
power divider and matching trans-
former.
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Equalizer

A new low-cost modular equalizer
developed by Automated Processes,
Inc., 80 Marcus Drive, Melville, N.Y.
11746, has been announced.

The Model 553 Equalizer is suitable
for a wide variety of applications in
broadcasting, recording, film mixing,
and sound reinforcement installations.
The shelving type low and high fre-
quency families of curves produce
overall balance changes in the musical
spectrum, while the 3 kHz mid-fre-

wwWw americanradiohistorv com

quency peaking curves specifically
affect the “presence’” range of the
music and dialogue.

The high, mid, and low frequency
controls are continuously variable
with up to 15 dBm of boost or cut.
There is a silent In/Out switch with
LED indicator, and transformer
isolated output to a maximum of +24
dBm. Power requirement is +15 VDC
@ 30 mA, and the dimensions (1%:” X
5%" X 6" deep) permit interchange-
ablity with other equilizers in the
Automated Processes line.
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Soft Key
Effects Unit

TV broadcasters can purchase
Chromatech Jr., a simplified version
of Technicolor’s Chromatech effects
system. Chromatech Jr. is a soflt
keying device which simply and
economically upgrades the color
keying capability of switchers by
replacing the hard (on-off) keying of
standard chromakeyers with propor-
tional keying.

With only three simple operating
controls, Chromatech, Jr. can be used
in live broadcasting applications
without the need for pre-show align-
ment and setup. It provides natural
looking pictures without objectionable
outlines and halos around foreground
subjects. It 1s built for 19”7 switcher
rack mounting and includes a 3 1/2”
square, panel mountable remote con-
troller. Its DC control circuits allow
the remote controller to be installed
at any distance from the Chromatech

FOR MAG TAPE
Shipped from Inventory

M{fre. of Amerline real
Polyline Corp. 312/ 298-5300
1241 Rand Rd. Des Plaines, Ill. 60016
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HARD-TO-FIND PRECISION TOOLS

Lists more than 2000 items—opliers,
tweezers, wire strippers, vacuum systems,
relay tools, optical equipment, tool kits
and cases. Also includes ten pages of
useful "Tool Tips" to aid in tool selection.

N TENSEN TOOLS
AN7 N. 44th Street, Phoenin, Ariz. B5018

angenieux service corporation of california
13381 BEACH AVE., VENICE, CALIF. 90291 o 213-821-5080

FACTORY SERVICE
" CENTERS

REPAIRS e PARTS
ACCESSORIES

angenieux corporation of america
440 MERRICK RD., OCEANSIDE, N.Y. 11572 » 516-678-3520
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Jr. main chassis.

Chromatech Jr. operates by accept-
ing two input sources of composite or
non-composite NTSC video with
standard synchronizing signals that
are common to both video sources.
The color keying signal that causes
transitions between foreground and
background is RGB video, provided
by the foreground video source.
Chromatech Jr. can be preset to gate
on any desired backdrop by means of
a hue control located on the remote
controller.
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Subcarrier System

Compact size, excellent audio per-
formance and versatility characterize
the new Series “8” Subcarrier System
was introduced by Moseley Associ-
ates, Inc., at the 1974 NAB Con-
vention. The Series “8” consists of the
Model SCG-8 Subcarrier Generator
and Model SCD-8 Subcarrier Demodu-
lator.

The Model SCG-8 Subcarrier Gener-
ator is well suited to SCA appli-
cations. With an adjustable output
and built-in power supply, it may be
interfaced to all direct FM exciters.
The generator and demodulator are
tailored as to audio response and
deviation based upon carrier frequen-
cy and intended applications.

Front-panel metering is provided on
both the generator and demodulator.
Either automatic muting with adjust-
able time delay or manual carrier
control is included on the SCG-8 Sub-
carrier Generator. Further, automatic
audio output muting in the demodu-
lator is activated should a carrier not
be present.

Only 1% (44.5 cm) of standard 19”
(484 cm) rack space is occupied by the
SCG-8 or SCD-8. Full mechanical
shielding and filtering of all signal and
power lines prevent RF interference
from affecting operation. Access is
gained by removal of the top cover.
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Solid State
Dual Timer

A dual electronic timer in the form.

of a monolithic integrated circuit has
been designed and developed by
Signetics Corp. for a wide range of
uses, including replacement of time
delay relays.

The uses of the dual timer, which is
called NE/SE556, are limited only by
the imagination of the user. The
single timer, the 555, is being used in
automobiles, home appliances, indus-
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trial control systems, and sophisti-
cated electronic equipment...such as
data systems...for simple time delay,
time sequencing, pulse generation,
missing-pulse detection, frequency
division, pulse-width modulation, and
pulse-position modulation, just to
name a few. One NE/SE556 will
replace two 555 timers, too.

Both halves of the NE/SE556 dual
timer can operate independently as
well as together. They will produce
fully controllable time delays between
one microsecond {or, “one-millionth of
a second”) and one hour. Timing is
adjustable over a ratio of ten to one.
The dual timer can also be connected
to run free, in which case each half
can be set to oscillate at any fre-
quency between 300 kilohertz and less
than one pulse per hour (or, 3.6
millihertz").

Duty cycles are adjustable from 50
percent down to 0.01 percent.
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200MHz
Portable Scope

A new portable oscilloscope, Model
1710B from Hewlett-Packard, has two
channels with deflection factors to 5
mV/cm, sweep speeds to 1 ns/cm, and
frequency response to 200 MHz. Its
primary application will be in ser-
vicing computers which use ECL 10K
or Schottky TTL logic. It will also be
valuable in wideband analog work.

The 1710B is especially well suited
for computer field service where
timing measurements are critical.
Calibrated sweeps are accurate to
3%, and even better, 2%, in the 100
ns/em to 20 ms/em range. This
accuracy is specified over the full 10
c¢m of horizontal deflection. A X10
magnifier increases the maximum
sweep speed to 1 ns/em. Differential
time measurements are accurate to
1% for most applications.
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Noise
Generator

The new NVU-1 Noise Generator
from Vitek has an instantaneous
bandwith which covers the VHF and
UHF frequency range with a power
density of -15 dBmV/MHz across 75
ohms. When used with a spectrum
analyzer, swept frequency measure-
ments of amplifiers, filters, head ends
or complete CATV systems may be
made.
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PROFESSIONAL SERVICES

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 TeleCommunications Engineers
AM-FM-TV-CATV-ITFS
3500 North Sherman Boulevard

MILWAUKEE, WISCONSIN 53216
PHONE: (414) 442-4210 Member AFCCE

CLASSIFIED

Advertising rates in Classified Section are 15¢
per word, each insertion, and must be accompanied
by cash to insure publication.

Each initial or abbreviation counts a full word.
Upper case words, 30¢ each.

Minimum classified charge, $2.00.

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

Classified columns are not open to advertising of
any products regularly produced by manufacturers
unless used and no longer owned by the manu-
facturer or a distributor,

WANTED

SMITH and POWSTENKO

Broadcasting and Telecommunications
Consultants

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

WANTED: All surplus broadcast equipment es-
pecially clean A.M. & F.M. transmitters, contrac-
tors, capacitors. Surpluss Equipment Sales. 2
Thorncliffe Pk. Dr. Unit 28 Toronto 17, Ont;
Canada 1-73-tf

WANTED: Used 1, 3 or 5KW FM Transmitter with
exciter and Ant. V. Wright, 219 Richmond §t.,
Morgantown, W. Va. 26505. 9-74-2t

Joseph & Donna ROIZEN
VIDEO CONSULTANTS
International TV Systems
Marketing/Technical Writing
1429 San Marcos Circle
Mountain View, CA 94043

(415) 326-6103/967-1263

Applied Video Electronics, Inc.

STUDIO SYSTEMS DESIGN AND INSTAL-
LATION ENGINEERING. REFURBISHING/
MODIFYING COLOR CAMERAS AND
QUADRUPLEX VIDEO TAPE RECORDERS.

Post Office Box 25
Brunswick, Ohio 44212
Phone [216] 225-4443

ROSNER TELEVISION
SYSTEMS
CONSULTING & ENGINEERING

250 West 57th Street
New York, New York 10019
(212) 246-3967

EDUCATIONAL F.M. needs two FAIRCHILD
TURNTABLE PREAMPS Model number 676B and
also one HEWLETT PACKARD freguency and
modulation monitor Model number 335B for
parts. Please contact, Dave Jurman Chief Eng.,
Radio Station WMNR, 1014 Monroe Tpk., Monroe
Ct. 06468 or call (203) 268-9667 10-74-1t

WANTED: USED AMPEX MX-10, AM-10 AUDIO
MIXER AND (OR) AMPEX 602-2 TRANSISTOR-
{ZED RECORDER. TRADE GERMAN LUGERS,
NAZI MEDALS, AUDIO EQUIPMENT ETC. Box
897, KELOWNA, BRITISH COLUMBIA, CANADA
VOH2CO. 10-74-1t

EQUIPMENT FOR SALE

MOTORS FOR SPOTMASTERS
NEW Paps hysteresis synchronous motor HSZ
20.50-4-470D as used in Series 400 and 500
machines. Price $39.00 each prepaid, while they
last. 90 day warranty. Terms check with order
only, no COD’s. Not recommended for Tapecaster
series 600 or 700.
TAPECASTER TCM, INC., Box 662,
Rockyille, Maryland 20851
1-72-tf

A. F. ASSOCIATES, INC.

Consulting and Engineering
for
TV-CATV-AM-FM
Specialists in systems designs and guadru-
plex video tape recorders.
415 Stevens Ave., Ridgewood, N.J. 07450

(201) 447-0096

W. H. BRADLEY, P.E.

Consulting Radio Engineer
Engineering Applications
& Field Engineering
Phone: 918-—245—5444
300 West 41 Street,
SAND SPRINGS, OKLAHOMA, 74063

AUDIO/VISUAL ENGINEERING

CONSULTANT
System Design, Sound, Background
Music,
Intercom, CCTV, CATV, ETV, MATV, 1st
Phone, Supervise and coordinate installa-
tions. Write:

Accrutek Engineering Co.
P.O. Box 525
Duarte, Ca. 91010

ONE STOP FOR ALL YOUR PROFESSIONAL
AUDIO REQUIREMENTS. Bottom line oriented.
F.T.C. Brewer Company, P.O. Box 8057, Pensa-
cola, Florida 32505. 7-71-tf

HELIAX-STYROFLEX. Large stock — bargain
prices—tested and certitied. Write for price and
stock lists. Sierra Western Electric. Box 23872,
Qakland, Calif. 94623. Telephone (415) 832-3527.

1-73-tf

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

RAZOR BLADES, Single Edge, Tape Editing,
$20/M, 25884 Highland, Cleveland, Ohio 44143,
4-74-0t

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,
jowa, 515-274-2551 8-73-tf
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EQUIPMENT FOR SALE(CONT.)

PLUMBICONS**VIDICONS**CAMERA TUBES
CAN NOW BE RECONDITIONED AT AN UN-
BELIEVABLE PRICE. PLUMBICONS—%275.00
VIDICONS—$35.00 SOME TYPES—$100.00 All
guaranteed for 500 hrs. same as origianal manu-
facture warranty. Send tubes to: COLLINS T.V.
SERVICES CAMERA TUBE DIVISION, 8688
ROYAL DRIVE, NOBLESVILLE, IND. 46060.

7-74-9t

CARTRIDGE TAPE EQUIPMENT—Rebuilt. New
paint, heads, ffywheel, pressure roller, belts, etc.
Spotlessly clean and thoroughly tested. 30 day
money-back guarantee, 90 day warranty. Also
contact us for discounts on new equipment and
accessories. AUTODYNE, Box 1004, ROckville,
Maryland 20850. (301/762-7626). 7-72-tf

BUILD YOUR OWN TV AND RADIO PRODUC.
TION EQUIPMENT. Easy, inexpensive, (mostly
IC). Plans or kits: Special Effects Generator,
Automatic Logger, Vertical Interval Video
Switcher, Solid State Lighting Board, Preset
Audio-Video Board, Preset Lighting Board, Crys-
tal Controlled Wireless Mikes with Matching
receivers. Subsonic Tone Controf for audio tapes,
8MM SOF Cameras and Projectors, Distribution
Amplifiers (Sync. Video, Audio), Audio Control
Boards (Studio & Remote) Proc-Amp with com-
pensation and regeneration for adapting Helical
Scan VTR's to broadcast standards. PLUS speci-
alized correspondence courses in Tlephone En-
gineering ($39.50). and Integrated Circuit En-
gineering ($49.50). Plans from $5.95 to $15.
SUPER CATALOG plus years updateing of new
devices Air Mailed $1.00. Don Britton Enterprises
PO Drawer G, Waikiki, Ha. 96815. 5-74-24t

MICA AND VACUUM transmitting capacitors.
Large stock; immediate delivery. Price lists on
request. SURCOM ASSOCIATES, 1147 Venice
Bivd., Los Angeles, Cal. 90015 (213) 382-6985.

6-74-12t

RCA field camera chains Tk-14, three available
with Varotol v zoom, one range extender,
Hyperuniversal zoom with tow extenders, three
standard complement turrets with lenses, one
16”, F 4 lens, one 406mm f 4.5 Taylor Hobsen
100’ camera cable, all manuals. RCA Trt-1A VTR
complete with modifications, manuals, RCA
Tg-31 sync generator, field case. RCA Tg-2A sync
generator, rack mt. Two RCA Ta-3dx video da.
Eidopher large screen theatre TV projector, type
Slp with turner, spare parts and manuals. Boyd
Humpherys, Utah State University, Logan, Utah.
801 +752-4100. 7-74-4t

4CX1000A’s, 5762's, 6076's — all other transmit-
ting tubes-including hard to get types-at low
prices. Try us for solid state rectifier replace-
ments, transistors and 1.C.'s. Lead oxide, 1.0O.’s
and vidicons at fantastic prices; rebuilt 177ENP22
and other scope tubes; Quartz Lamps; G.E.-P.E.
250 camera color c¢hain available; also CATV
distribution equipment. Free catalogue. Call or
write: TEMTRON ELECTRONICS, 138-91 Francis
Lewis Blvd., Rosedale, N.Y. 11422. Tel: (212)
978-5896. 10-74-1t

FOR SALE: 1971 Potomac Phase Monitor Model
112. Like new Condlition. Presently set up for 4
tower array; 1380 Khz. Tower 3 reference 50
ohms impedance. $750. Will consider trade for
equipment of equal value. Contact Engineering
WTOB RADIO, Box 5128, Winston Salem, North
Carolina. 919-723-4353. 10-74-1t

NEW PRODUCTS IN STOCK AT OLD PRICES:
REVOX 1302 @$899; SCULLY 270-2 @$2050;
SENNHEISER HD414 @$42.95; CAROUSEL
260 RS @$1524; CAROUSEL SELECTOR
@ $745.00. VIF INTERNATIONAL, BOX 1555,
MTN. VIEW, CA. 94042 (408 739-9740. 10-74-1t

FOR SALE: Complete monochrome television
system presently in operation at Vermont race
track, consisting of two RCA TK60 field chains,
two RCA TK31 chains, with three Angenieux
ten-to-one zooms and lens extenders, switching,
twenty monitors, two Sony Cassette Recorders,
VC 800, much cable, etc. 10-74-3t

VTR's—Ampex VR7500 with AC824 color correc-
tor, VR5100 and VP4900-need work, 3 years old.
Make offer. Also Sony AV3400 Porta-Pak-good
condition. Galesburg Cable TV, P.O. Box 1452,
Galesburg, Ill. 61601 309-342-9184 10-74-1t
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EQUIPMENT FOR SALE(CONT.)

STODDART NM-30A radio interference-tield
Intensity meter. 20-400mhz. Like new condition—
1966 manufacture. Complete with AC PS, dipole
antennas, cables, tripod, & inst. book. Calibrated
prior to shipment—$1,595. SINGER EMA—910
radic interference-field intensity meter. 1-10GHZ.
Like new condition-$9,250. Surcom Associates
(213) 382-6985. 9-74-6t

TR22, Low band, Color, no monitor bridge, but
can provide monitors, presently on line, make
offer, Paul Alciatore (504) 522-6211. 9-74-21

CONTROL ROOM, STUDIO CABINETRY—DYMA
specializes in enclosures for broadcast equipment
and talent oriented studio furniture and acces-
sories. DYMA, Rt. 1 Box 51, Taos, New Mexico
87571. 9-74-2t

PHILLIPS MD MIXING CONSOLE 16-in 4-out,
switchable sensitivity line/mic. Vertical slide at-
tn's, Echo Send and Return levels. Post and Pre
Echo Select, 8 equalizers. Tackback, monitor
switching, mono output, all connections UA type
connectors. Contact T. Kulchar, TPC Inc., 445
Melwood Street, Pittsburgh, PA 15213 (412) 682-
2300 10-74-1t

1 MFD 30 KV FILTER CONDENSERS §125.00
EACH. 30 KVA 3 PHASE MOTOR DRIVEN
POWER STATS $850.00 EACH. FREELAND
PRODUCTS CO., 3233 CONTI ST., NEW OR-
LEANS, LA. 70119 10-74-2t

ANTENNA, FM COLLINS 6 bay tuned to 101.3
used 18 months $2800.00 512-883-6301. Box 190
Corpus Christi, Tx. 78403. 10-74-3t

SERVICES

BROADCAST CRYSTALS, Frequency change, re-
pair or replacement of oven types; also new
vacuum types. A wise engineer keeps a depend-
BLE SPARE CRYSTAL HANDY: IF YOU DON’t
have one contact us. Repair and recalibration
service for AM and FM frequency monitors. 30
years 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 Ill., Eastern lowa, Eastern
Minn., Southern 2/3 Wis., Western Mich., and
Western Ind., monthly. Radio Aids, 528 Ravine
Ave., Lake Bluff, lllinois 60044, (312) 234-0953

2-74-tf

FRENCH ELECTRIC COMPANY, INC. TV and
Radio general service including electrical
contracting, TV and Radio Engineering; over 25
years experience. CALL US—WE WILL WIRE
YOU. 371-9100. Detroit, Michigan. 9-74-6t

COMMERCIAL RADIO MONITORING CO. Preci-
sion frequency measurements since 1932, Local
and mobile service covering entire midwest plus.
Test instruments, counters, monitors repaired
and certified. Lee's Summit, Mo. 64063. (816)
524-3777. 9-74-tf

HELP WANTED (CONT.)

TRAINING (CONT.)

ELECTRONIC ENGINEER: An Education facility
with sophisticated learning equipment needs and
electronic engineer to organize, maintain, and
manage an effective program for quality elec-
tronic systems performance. This would include
maintaining and calibrating electronic equipment,
assist in the planning and design of new elec-
tronic facilities, and supervise the operation of
the system. Bachelors degree or equivalent.
Contact: Director, Mayer Teaching Center, Uni-
versity of Southern California, School of Medi-
cine, 2025 Zonal Avenue, Los Angeles, California
90033. 213 225-4319. AN EQUAL OPPORTUNITY
EMPLOYER 10-74-1t

KLUM-FM the 40,000 WATT VCICE OF LINCOLN
UNIVERSITY announces the following openings:
Maintenance Engineer (first phone), and Program
Manager. Address inguiries to Dr. A. H. Ottley,
Office of the President, Lincoln University, Jef-
ferson City, Missouri 65101 10-74-11

TOP SOUTHEAST UHF STATION NEEDS WORK-
ING CHIEF ENGINEER. EXCELLENT OPPORTU-
NITY FOR RIGHT PERSON. GOOD WORKING
CONDITIONS AND FRINGE BENEFITS. SEND
REPLIES TO GENERAL MANAGER, P.O. BOX
3693, MIAMI, FLORIDA 33169. 10-74-1t

ALASKA's LARGEST Radio-TV facility is looking
for qualified engineers including a chief who has
administrative gualities. Chief must have Radio
and TV background. Second opening is for
Radio-TV or Radio background. Send resume,
references, and photo Airmail to Ron Moore,
Vice-President, NTV, Box 2200, Anchorage,
Alaska, 99510 or phone (907) 272-3456. 10-74-1t

ENERGETIC CHIEF ENGINEER needed for new
ABC UHF. Transmitter-studio experience re-
quired. Excellent opportunity planning new con-
struction. WOPC, Altoona. {814)-943-2607.10-74-2t

4 N
FIELD SERVICE ENGINEER

Extensive travel, all benefits. Experience

in color video and switching systems
preferred. Contact: Mr. Buzan, Vital
Industries, Inc., 3700 N.E. 53rd Ave.,
Gainesville, Fla. 32601. Phone 904/378-
1581.

SITUATIONS WANTED

HELP WANTED

MOVE UP frem your present job in broadcast
engineering. We bandle all engineering jobs and
openings coast to ¢oast. Send full resume confi-
dentially now. The AMPS Agency, 6331 Holly-
wood Blvd., Suite 623, Los Angeles, Calif. 90028.
Tel: (213) 462-7301. 8-73-tf

TELEVISION ENGINEERS NEEDED. Openings for
licensed and unlicensed engineers having televi-
sion broadcast experience. All-color operation.
For more information, contact: University of
Missouri, Personnel Service, 309 Hitt Street,
Columbia, Missouri 65201, Phone: {314) 882-
4221. EQUAL OPPORTUNITY EMPLOYER.

10-74-1t

“MINIMUM THREE YEARS’ experience VTR engi-
neer for all duties inctuding recording, editing,
maintenance and related duties. Opening also
exists for Master Control Operator. Applicants
must hold FCC First Class license. Send resume
to Claudia Noble, Personnel Director, WGBH
Educational Feoundation, 125 Western Avenue,
Boston, MA 02134, WGBH is an Equal Oppor-
tunity Employer.” 10-74-1t
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FIRST PHONE. Advanced Class Ham, 23, Engi-
neering in Radio and Television. Looking for
Board Work Switching and Maintenance. Ben
Thomas, 2420 Dutton, Waco, Texas 76706.

10-74-1t

TRAINING

PASS FCC first and second class exams with
new 21 - lesson, 450-page course. Starts with
basic electricity. Over 800 FCC-type, multiple-
choice questions and sample exams inclulded.
No previous technical knowledge required. Com-
mercial Radio Operator Theory Course, #15-01.
Only $5.95. Ameco Publishing, 314G Hillside
Ave., Williston Park, N.Y. 11596. 8-72-tf

PASS FCC EXAMS with Ameco books. Each
book contains FCC questions plus simplified
answers ptus FCC-type exams and answers. 3rd
class 90c, 2nd class $2.25, 1st class $1.50. Free
catalog. Ameco Publishing, 314G Hillside Ave.,
Williston Park, N.Y. 11586. 8-72-tf

EARN YOUR ELECTRONICS DEGREE by cor-
respondence, G. |. Bill approved. For free bro-
chure, write Grantham School of Engineering,
Information Desk, 2000 Stoner Avenue, Los
Angeles, Calif. 90025. 8-72-tf

FIRST PHONE through tape recerded lessons at
home with short wrap-up seminars available in 32
major cities. Our twentieth year teaching FCC
license courses. Bob Johnson Radio License
Preparation, 10600 Duncan, Manhattan Beach,
Calif. 90266, Telephone 213-379-4461. 8-74-tf

www americanradiohistorv com

BROADCAST ENDORSEMENT and third phone
preparation on casseties. Illustration book in-
cludes current FCC-type exams. BRadio License
Preparation, 1060D Duncan, Manbattan Beach,
Calif. 90266. 8-74-tf

CB RADIO — Earn money in your spare time
servicing CB radios. Learn how by purchasing
our specialized Course. For brochure, write to CB
Radic Repair Course, Inc., Dept. BE-10, 531
North Ann Arbor, Oklahoma City, OK. 73127.

10-74-3t

If you don't like thinking about safety,
think where you might be without it.
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In the world of the professional sound engineer, advance follows advance,
and new product follows new product. Bring yourself up-to-date with the
Shure Professional Products Catalog, 24 pages of Shure products to make
_ your job easier: the SM671 Microphone, beautiful to look at and virtually
immune to noise in hand-held applications . . . the SM7 Microphone, with
buiit-in, visually monitored, response tailoring . . . the ultra-versatile SM53
. Microphone, with its own system of accessories . . . the SE30 Gated Com-
_ pressor/Mixer, for “hands-free’’ gain riding . . . the SC35C Phono Cartridge,
__ the first cartridge optimized in design especially for on-the-air playback ...
and the incomparable V-15 Type Illl Plhono Cartridge! For your own copy of
the catalog No. AL 312, write:

" . Shure Brothers Inc. , ®
s 222 Hartrey Ave., Evanston, Ill. 60204 H SHUMRE
¢ In Canada: A. C. Simmonds & Sons, Limited i

s
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'EIMAG
provides reliability
yoar after year-and now
offers a 3,000 hour
warranty.

Wi
- ..Is:ull!'lll

For years, the industry-wide standard
warranty for power grid tubes has been
1,000 hours.

For years, the operating lifetimes of EIMAC
tubes have exceeded this warranty — reducing
down-time and boosting on-the-air time in
thousands of transmitters. So, EIMAC offers a new
warranty policy for 81% of all standard power grid
tubes: 3,000 hours/l year, with prorated adjustment
from 300 to 3,000 hours. Failure during the first 300
hours results in complete replacement.

This warranty is a direct result of reliability
that has been built into every EIMAC product for
the past 40 years. Qur 3,000 hour warranty stands
as proof.

For details about which tube types are covered
by the new warranty, contact EIMAC, Division of
Varian, 301 Industrial Way, San Carlos, California
94070. Or any of the more than 30 Varian/EIMAC
Electron Device Group Sales Offices throughout
the world.

varian
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